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Hypothyroidism is an independent risk factor for
Meniére’s disease

A population-based cohort study
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Abstract N
The relationship of hypothyroidism and Meniére’s disease (MD) has been discussed before, yet not well documented. Our study aims |

to investigate the correlation of both diseases.

This is a retrospective cohort study based on data from the LHID2000 (Longitudinal Health Insurance Database 2000), a subset of
the Taiwan National Research Health Insurance Database that contains claims data for the 2000 to 2011 period. A total of 27,050
patients were included in this study, 5410 of whom had received a hypothyroidism diagnosis. The prevalence of MD was high in
patients with hypothyroidism (95% confidence interval [Cl]: 1.14-1.51), especially in those older than 50 years old (P<.001).
Although comorbidities such as hypertension or cirrhosis are significant risk factors for Meniere’s disease (P <.001, P<.05), the
incidence rate of Meniére’s disease in patients with hypothyroidism differs significantly between groups without these comorbidities
(95% Cl: 1.14-1.95). Regarding the timing for the occurrence of Meniere’s disease in patients with hypothyroidism, there was a
significant time interval of <5 years (P < .05). The risk of MD decreased after treatment with thyroxine and did not differ from that of the
nonhypothyroidism cohort (adjusted HR [aHR]=0.85, 95% ClI: 0.66-1.11).

The study demonstrates a significant association between hypothyroidism and Meniere’s disease, especially in elderly female
patients. Physicians should consider verifying the thyroid function when encountering these patients.

Abbreviations: aHR = adjusted HR, cHR = crude HR, Cl = confidence interval, HR = hazard ratio, ICD-9-CM = International
Classification of Diseases, Ninth Revision, Clinical Modification, LHID2000 = Longitudinal Health Insurance Database 2000, MD =

\

Meniere’s disease, NHI = Taiwan’s National Health Insurance.

Keywords: endocrine disorder, hypothyroidism, Meniere’s disease, vertigo

1. Introduction

Meniére’s disease (MD) is a disabling syndrome characterized by
episodic vertigo, fluctuating sensorineural hearing loss, aural
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fullness, and tinnitus.'"! In 1861, Prosper Meniére first described
the symptom complex bearing his name as an inner ear
labyrinthine dysfunction rather than a central neurological
disorder.””! In Asia, a previous study revealed that the mean
annual prevalence and incidence were 34.5 and 5.0 per 100,000
persons, respectively.'!

Despite the well-known histopathological lesion (endolymphat-
ic hydrops, dilation of the membranous labyrinth of the inner
ear),!*! its etiopathogenesis remains uncertain and multifactorial.
Autoimmune factors,'>°! trauma,”>®! viral infection,'*!°! genetic
predisposition,***2! hormonal disorder,!*3! and metabolic fac-
tors' 13 might contribute to the genesis of MD.

The inner ear is an elegant but extremely sensitive organ. It relies
on continuous blood flow for oxygen and to remove metabolic
waste. Nevertheless, auditory and vestibular function can
sometimes be disrupted by metabolic disorders. The hearing
impairment in patients with goiter was first described by Bircher in
1883 and confirmed in 1888 when the Myxoedema Committee of
the Clinical Society of London found auditory dysfunction in 38
out of 69 myxoedematous patients.®" Hearing disorders were
found not only in patients with Pendred syndrome but also in those
with acquired hypothyroidism."'”! According to another study, the
incidence of hearing impairment was 43% in hypothyroid
individuals. Tinnitus was found in 7% of cases and vertigo in
29.1%. The incidence of these symptoms correlated linearly with
the severity of hypothyroidism. There was a substantial improve-
ment in patients’ perceived symptoms when they became
euthyroid, but this has not been confirmed by audiometry.!®!
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However, most of these studies had a small sample and cross-
sectional design. Therefore, we conducted a population-based
cohort study to analyze the interrelationship between hypothy-
roidism and consequent MD.

2. Methods

2.1. Data source

The data for this population-based retrospective cohort study
were sourced from the Longitudinal Health Insurance Database
2000 (LHID2000), which contains the original claims data for
1,000,000 beneficiaries randomly sampled from the 2000
Registry of Beneficiaries of the National Health Insurance
Research Database. Instituted in 1995, Taiwan’s National Health
Insurance (NHI) program is a compulsory social insurance
program that covers nearly 99% of residents.""”! Details of the
NHI program and LHID2000 have been thoroughly covered in
previous studies.”?®*!"! In the database, diseases are coded
according to the International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM). The study was
approved by the Institutional Review Board of China Medical
University Hospital, Taiwan (CMUH-104-REC2-115).

2.2. Sampled participants

The hypothyroidism cohort comprised subjects aged >20 years
who received a new diagnosis of hypothyroidism (ICD-9-CM
codes 243,244.0,244.1, 244.3, 244.8, 244.9) between 2000 and
2010. The date of hypothyroidism diagnosis was defined as the
index date. A nonhypothyroidism cohort was frequency-matched
ata 1:4 ratio with randomly selected subjects aged >20 years and
without hypothyroidism. Subjects with a previous diagnosis of
MD (ICD-9-CM codes 386.0, 386.00, 386.01, 386.02, 386.03,
386.04) before the index date were excluded. Both cohorts were
matched by age (at 5-year intervals), sex, and index year. Subjects
in both cohorts were followed up until December 31, 2011,
unless they received a new diagnosis of MD or withdrew from the
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NHI program. The baseline comorbid diseases including
diabetes, hypertension, hyperlipidemia, stroke, ischemic heart
disease, cirrhosis, and chronic kidney disease were identified
according to their diagnoses in the medical records prior to the
index date.

2.3. Statistical analysis

The chi-square test and Student ¢ test were used to examine the
differences in categorical and continuous variables between the 2
cohorts. Cumulative incidence curves of MD were computed
using the Kaplan—-Meier method, and differences in curves
between the 2 cohorts were tested using a log-rank test. The
incidence density rates of MD were estimated by dividing the
number of MD occurrences by the number of person-years for
different risk factors and stratified by sex, age, comorbidity, and
follow-up period. Univariable and multivariable Cox propor-
tional hazards regression models were employed to estimate the
hazard ratios (HRs) and 95% confidence intervals (Cls) for
developing MD. The multivariable Cox models were adjusted for
age, sex, and comorbidities of hypertension, hyperlipidemia,
stroke, ischemic heart disease, cirrhosis, and chronic kidney
disease. Stratified by age, sex, comorbidity, and follow-up period,
the relative risk of MD in patients with hypothyroidism relative
to the nonhypothyroidism cohort was also analyzed using the
Cox model. All analyses were performed using SAS version 9.4
(SAS Institute, Cary, NC). The two-sided significance level was
set at P<.0S.

3. Result

3.1. Demographic characteristics and comorbidities

This study analyzed 5410 hypothyroidism cases frequency-
matched with 21,640 nonhypothyroidism cases. The distribu-
tions of age (54.2% aged 20-49 years) and sex (82% female)
were similar in the hypothyroidism (mean, 49.2 +16.3 years) and
nonhypothyroidism (mean, 48.9 +16.5 years) cohorts (Table 1).

Characteristics of subjects with versus without hypothyroidism.

Hypothyroidism
Yes (N=5410) No (N=21,640)
n % n % P-value
Age, y 99
20—49 2932 54.2 11,728 54.2
50—-64 1478 27.3 5912 27.3
>65 1000 18.5 4000 18.5
Mean (SD)* 49.2 16.3 48.9 16.5 16
Gender .99
Female 4434 82.0 17736 82.0
Male 976 18.0 3904 18.0
Comorbidity
Diabetes 883 16.3 2455 1.3 <.001
Hypertension 2200 40.7 7052 32.6 <.001
Hyperlipidemia 2131 394 4946 229 <.001
Stroke 373 6.89 1177 5.44 <.001
Ischemic heart disease 1282 23.7 3253 15.0 <.001
Cirrhosis 1561 28.9 3715 17.2 <.001
Chronic kidney disease 283 5.23 616 2.85 <.001

Chi-square test.
t test.
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Compared with the nonhypothyroidism cohort, individuals with
hypothyroidism exhibited more comorbidities of diabetes,
hypertension, hyperlipidemia, stroke, ischemic heart disease,
cirrhosis, and chronic kidney disease at the baseline (P <.001).
The mean follow-up period was 5.79+3.28 years for the
hypothyroidism cohort and 5.85+3.25 years for the non-
hypothyroidism cohort.

3.2. Cox model with hazard ratios and 95% CI of MD
associated with hypothyroidism and covariates

The overall incidence of MD was significantly higher in the
hypothyroidism cohort (8.65 vs 6.38 per 1000 person-
years) with a crude HR (cHR) of 1.36 (95% CI=1.18-1.56)
(Table 2). After adjustments for age, sex, and comorbidities
of hypertension, hyperlipidemia, ischemic heart disease,
cirrhosis, and chronic kidney disease the risk of MD was
1.31-fold in the hypothyroidism cohort than that in the
nonhypothyroidism cohort, with an adjusted HR (aHR) of
1.31 (95% CI=1.14-1.51).

Relative to individuals aged 20 to 49 years, the risk of MD
was 1.83 times higher in those aged 50 to 64 years (95% Cl=
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1.57-2.13) and 2.25 times higher among those aged >635 years
(95% CI=1.87-2.72). Multivariable models showed that the risk
of MD was 2.10 times higher for women than for men (95% CI=
1.72-2.57). Patients with certain comorbidities were at a greater
risk of MD, particularly those with hypertension (aHR=1.30,
95% CI=1.12-1.52) or cirrhosis (aHR=1.19, 95% CI=1.03-
1.38). A previous study posited that hyperlipidemia is related to
MD,?®! but the present study has no significant findings
supporting this claim.

3.3. Comparison of risks of MD stratified by sex, age,
comorbidity, and follow-up period

In both cohorts, the incidence density rate of MD was
significantly higher in women than men. The sex-specific aHR
of MD for hypothyroidism relative to nonhypothyroidism was
significant for women (aHR=1.28, 95% CI=1.11-1.49)
(Table 3). Except for the group aged >65 years, patients with
hypothyroidism were associated with a significantly higher risk
of MD than those without hypothyroidism (20—49 years:
aHR=1.39, 95% CI=1.11-1.73; 50-64 years: aHR=1.35,
95% CI=1.07-1.70). The incidence density rate of MD was

Incidence density rates and risk factors for MD.

Variable Event PY Rate” Crude HR (95% CI) Adjusted HR* (95% Cl)
Hypothyroidism

No 808 126,605 6.38 100 100

Yes 271 31,315 8.65 1.36 (1.18, 1.56) 131 (1.14, 150"
Age, y

20—49 424 92,674 4.58 100 1.00

50—64 394 42,127 9.35 2.04 (178,234 183 (157,213

>65 261 23,119 1.3 2.46 (2.11,2.87) " 2.25(1.87, 272"
Sex

Female 970 132,232 7.34 174 (143,212 210 (1.72, 257"

Male 109 25,689 4.24 1.00 1.00
Comorbidity
Diabetes

No 930 138,609 6.71 1.00 1.00

Yes 149 19,311 7.72 115 (0.97, 1.37) -
Hypertension

No 549 104,679 5.24 100 1.00

Yes 530 53,242 9.95 1.90 (1.68, 2.14)"" 130 (1.12, 152
Hyperlipidemia

No 703 115,810 6.07 1.00 _ 1.00

Yes 376 42,111 8.93 1.47 (1.30, 167" 0.94 (0.82, 1.09)
Stroke

No 1015 15,001 6.77 1.00 1.00

Yes 64 7919 8.08 119 (0.93, 1.53) -
Ischemic heart disease

No 804 131,979 6.09 1.00 1.00

Yes 275 25,941 10.6 174 (152, 2.00 1.09 (0.93, 1.28)
Cirrhosis

No 797 126,778 6.29 100 100

Yes 282 31,142 9.06 1.44 (1.26,1.65) 1.19 (1.03, 1.38)"
Chronic kidney disease

No 1035 153,122 6.76 1.00 1.00

Yes 44 4799 9.17 1.35 (1.00, 1.83)" 0.91 (0.67, 1.25)

HR =hazard ratio, PY=person-years.
#Incidence rate, per 1000 person-years.

&Multivariable analysis including age, sex, and comorbidities of hypertension, hyperlipidemia, ischemic heart disease, cirrhosis, and chronic kidney disease.

" p<.05.
P<.001.
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Incidence density rates and HRs of MD (with vs without hypothyroidism).

Hypothyroidism
Yes No
Outcome Event PY Rate” Event PY Rate” Crude HR (95% Cl) Adjusted HR* (95% CI)
Sex » »
Female 242 26290 9.20 728 105941 6.87 1.34 (1.16. 1.55) 1.28 (1.11, 1.49)
Male 49 5025 577 80 20664 3.87 1.49 (0.97, 2.27) 1.53 (0.99, 2.38)
Age, y
20—49 114 18562 6.14 310 74113 418 147 (119,182 1.39 (1.11,1.73)
50—64 99 8293 1.9 295 33834 8.72 1.37 (1.09, 1.72)" 1.35 (1.07, 1.70)
>65 58 4460 13.0 203 18659 109 1.19 (0.89, 1.60) 1.12 (0.83, 1.51)
Comorbidity® . .
No 65 10654 6.10 286 65963 434 1.41 (1.08, 1.84) 1.49 (114,195
Yes 206 20662 9.97 522 60643 8.61 1.16 (0.99, 1.36) 1.24 (1.05, 1.45)
Follow time, y
<2 51 5332 9.57 132 21392 6.17 155 (112, 214 1.52 (1.09, 2.11)"
2-5 140 16143 8.67 432 65280 6.62 131 (1.08, 1.59) 1.26 (1.04, 1.53)"
>5 80 9840 8.13 244 39933 6.11 1.33 (1.03, 1.71) 1.27 (0.98, 1.65)

Cl=confidence interval, HR =hazard ratio, PY =person-years.
*#Incidence rate, per 1000 person-years.

&Multivariable analysis including age, sex, and comorbidities of hypertension, hyperlipidemia, ischemic heart disease, cirrhosis, and chronic kidney disease.
?Subjects with any comorbidity of diabetes, hypertension, hyperlipidemia, ischemic heart disease, stroke, cirrhosis, or chronic kidney disease were classified into the comorbidity group.

_P<.5.
T p<ot
" p<.001.

significantly higher for patients with comorbidity than those
without comorbidity; however, the risk of MD was higher for
patients without comorbidity (aHR =1.49, 95% CI=1.14-1.95)
than with comorbidity (aHR=1.24, 95% CI=1.05-1.45).
Stratified by follow-up period, the hypothyroidism cohort
exhibited a higher risk of MD than nonhypothyroidism cohort,
which was significantly higher for the period of <2 years
(aHR=1.52, 95% CI=1.09-2.11) and for the period of 2 to
S years (aHR=1.26, 95% CI=1.04-1.53).

3.4. The effects of thyroxine treatment on the risks of MD
development

The effects of thyroxine treatment related to MD risk are shown
in Table 4. Compared with the nonhypothyroidism cohort,
hypothyroidism without treatment was associated with a higher
risk of MD (aHR=1.36, 95% CI=1.16-1.59). By contrast, the
risk of MD decreased after treatment with thyroxine and did not
differ from that of the nonhypothyroidism cohort (aHR =0.85,
95% CI=0.66-1.11).

3.5. Cumulative incidence of MD in the hypothyroidism
and nonhypothyroidism cohorts

The Kaplan—Meier graph shows that the cumulative incidence of
MD was higher in the hypothyroidism cohort (log-rank test
P<.001) (Fig. 1).

4. Discussion

The literature reports numerous discussions about the correlation
of hypothyroidism and vestibular system dysfunction. Powers
reported on 98 patients with MD, 17% of whom had clinically
significant hypothyroidism.'*?! Studies performed in Japan on 13
patients with congenital hypothyroidism revealed a high
incidence of vestibular dysfunction.*¥! The essential factors for
distinguishing the peripheral or central vestibular abnormalities
were the initial serum thyroxine level and the time of initiation of
the thyroxine supplement. Vestibulocerebellar impairment was
associated with a severe and prolonged deficiency of thyroid
hormone, whereas peripheral vestibular impairment was associ-
ated with mild hypothyroidism.*%!

Incidence density rates and HRs of MD for the hypothyroidism cohort (with and without thyroxine treatment) relative to the

nonhypothyroidism cohort.

Variables N Event PY

Rate* Crude HR (95% Cl) Adjusted HR* (95% CI) Crude HR (95% Cl) Adjusted HR* (95% CI)

Non-hypothyroidism controls 21640 808 126605 6.38
Hypothyroidism without thyroxine treatment 3596 191 21013 9.09
Hypothyroidism with thyroxine treatment 1814 80 10302 7.77

1 (Reference)
1.43 (1.22, 1.67
1.22 (0.97, 1.53)

1 (Reference)
1.36 (1.16, 1.59)
1.21 (0.96, 1.52)

)***

1 (Reference)
0.85 (0.66,1.11)

1 (Reference)
0.89 (0.68, 1.15)

Cl=confidence interval, HR =hazard ratio, PY = person-years.
*Incidence rate, per 1000 person-years.

&Multivariable analysis including age, sex, and comorbidities of hypertension, hyperlipidemia, ischemic heart disease, cirrhosis, and chronic kidney disease.

Tp<ot,

P<.001.
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Figure 1. Cumulative incidence of MD (with vs without hypothyroidism). MD =Meniére’s disease.

However, testing the hypothesis of hypothyroidism and
resultant MD has produced conflicting results. A retrospective
review conducted by Meyerhoff revealed that of 211 patients
with classic MD and 208 patients tested for hypothyroidism, only
one had an abnormal result. This finding led them to conclude
that in the absence of myxedema, routine screening of thyroid
function was unnecessary.!**!

To the best of our knowledge, this is the first nationwide,
population-based retrospective cohort study to evaluate incident
MD in patients with hypothyroidism. We found that hypothyroid
patients had a significantly elevated risk of MD than those without
hypothyroidism. Those who were women, elderly, hypertensive, or
cirrhotic accounted for a higher proportion of MD cases. The
incidence of MD was higher in elderly individuals, although
hypothyroid patients have a higher probability of developing MD
when they were young. Previous studies have shown that diabetes
mellitus'**! and hyperlipidemia*®! are related to MD. According to
our study, however, the increased risk of MD was in patients with
hypertension and cirrhosis. The relationship between these
diseases remains unclear and requires further research, although
some studies have begun to explore the association.?”!

The improvement of MD after thyroxine supplement is
controversial. Powers found clinically significant hypothyroidism
in 17% of 98 patients with MD, but only 3 of them had their
symptoms under control after thyroxine treatment.**! In another
study, 12 among 35 hypothyroid patients were found to have
MD, and all 12 reported subjective improvements in their
symptoms after 12 weeks of thyroxine treatment.”®! According
to our study, the overall incidence of MD was lower in

hypothyroid patients with treatment compared with those
without treatment, yet the difference was nonsignificant.

Our study has several limitations. First, hypothyroidism can be
divided into multiple subgroups and complex etiologies exist in each
subgroup. Additional analysis and many other variables are required
to confirm our study. Second, the increased risk of MD was found in
hypothyroid patients with comorbid hypertension or cirrhosis. But
the relationship of these diseases remained unclear and requires
further research. It will be helpful if objective measurement such as
audiometry or blood pressure monitoring is included. Third, our
study had shown that the overall incidence of MD was lower in
hypothyroid patients with treatment compared with those without
treatment, yet the difference was nonsignificant. Considering the
patients’ satisfaction with treatment and the promotion of life
quality, further prospective studies should be performed.

5. Conclusion

Our study suggests that patients with hypothyroidism are at a
greater risk of incident MD than those without hypothyroidism.
Clinical screening for thyroid function should be considered for
individuals with MD, especially in elderly women. Furthermore,
thyroxine might benefit such patients.
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