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OBJECTIVE: To compare thyrotropin (TSH) levels across nonscarring alopecia (NSA) subtypes—alopecia areata (AA), telogen effluvium (TE), and
androgenetic alopecia (AGA)—in a primary analysis of all patients, a secondary analysis of euthyroid patients stratified into low-normal (0.5-2.5
mlU/L) and high-normal (2.5-4.5 mIU/L) categories, and a tertiary analysis of patients with thyroid dysfunction. METHODS: A retrospective
chart review was conducted on patients diagnosed with AA, TE, or AGA at a single academic dermatology department between August 2017 and
August 2024. TSH values were drawn within 3 months of the initial visit, and patient demographics were extracted from the electronic medical
record. Patients with thyroid dysfunction were excluded from the secondary analysis. TSH values within the euthyroid range were stratified into
low-normal and high-normal categories. A tertiary analysis of patients with frank thyroid dysfunction was later conducted. Descriptive statistics,
Kruskal-Wallis tests, and Bonferroni-corrected pairwise comparisons were performed. RESULTS: Among the 1,411 patients initially identified,
most TSH values were within the euthyroid range. In a secondary analysis of 1,291 euthyroid patients, there was no significant difference in TSH
distribution across NSA subtypes, including when stratified into low-normal vs high-normal categories. Among patients with thyroid dysfunction
(8.5%), those with TE had the highest relative proportions of both hypothyroidism (5.0%) and hyperthyroidism (5.5%). Black or African American
patients with AA and TE had lower mean TSH levels than White patients; however, this was not observed in AGA. LIMITATIONS: Limitations of
this study include the retrospective design and the potential for incomplete or biased medical records. CONCLUSION: TSH levels among patients
with NSA did not vary significantly based on NSA subtype. Racial differences in mean TSH were observed in AA and TE, but the clinical significance
remains uncertain. KEYWORDS: TSH, nonscarring alopecia, alopecia areata, telogen effluvium, androgenetic alopecia

not been well characterized.** Despite this, there remains uncertainty
about how dermatologists should interpret subtle TSH variations that

fall within normal laboratory ranges. Decisions about screening for
thyroid dysfunction, how to interpret borderline TSH values, and whether
subclinical abnormalities warrant closer monitoring or intervention vary

hyroid hormones are known to requlate key aspects of hair growth

and cycling through genomic and nongenomic pathways.' Both

hypothyroidism and hyperthyroidism have been linked to diffuse
hair shedding and structural hair changes.? In dermatologic practice,
clinicians often screen patients with nonscarring alopecia (NSA) for

thyroid dysfunction; however, the relevance of subtle thyrotropin (TSH)
variations within the euthyroid range remains unclear. Reproductive
endocrinology literature has suggested that high-normal TSH may reflect
subclinical hypothyroidism, with potential associations to infertility

and adverse pregnancy outcomes.’ Given the established role of thyroid
hormones in hair growth and follicle cycling, these findings raise the
possibility that variation in TSH levels within the euthyroid range could
also be relevant to hair loss. Prior studies have documented associations
between thyroid dysfunction and various forms of NSA; however, TSH
variation within the euthyroid range among patients with hair loss has

widely in practice. Therefore, this study aims to explore whether TSH levels
differ across NSA subtypes—alopecia areata (AA), telogen effluvium (TE),
and androgenetic alopecia (AGA)—and to assess whether any observed
variation has potential clinical relevance for screening or management.

A retrospective chart review was conducted on patients diagnosed with
AA, TE, or AGA at a single academic dermatology department between
August 2017 and August 2024. TSH values were drawn within 3 months of
the initial visit, and patient demographics were extracted from the electronic
medical record. TSH values within the euthyroid range were stratified into
low-normal (0.5-2.5 mIU/L) and high-normal (2.5-4.5 mIU/L) categories.
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TABLE 1. Demographic information and thyrotropin (TSH) levels across all patients with nonscarring alopecia

ALOPECIA TELOGEN ANDROGENETIC TOTAL
CHARACTERISTIC AREATA EFFLUVIUM ALOPECIA (n=1,411)
(n=362) (n=417) (n=632) Y
Age (years), mean + SD 4041506  48.00%17.92 43961677  44.66+16.87
Male 128 22 382 532
Female 250 395 250 879

Asian 218£131(41) 1.82+£1.16(32) 1.91£1.13(72) 1.97£1.19(145)
Black 153+£0.89(87) 1.63+1.06(52) 1.88+0.97(62) 1.66+0.97 (201)
White 210+1.74(182) 2.20+1.66(297) 1.99+1.18(432) 2.08 +1.47 (911)
Other* 177+£0.88(24) 2.01+0.61(19) 2.07+0.79(30) 1.96+0.78(73)
Unknown 177+£1.26(28) 2.19+0.96(17) 2.04+1.00(36) 1.98+1.09(81)

Asian 2.01(1.13-3.15)  1.52(1.19-237) 1.65(1.22-2.30) 1.69(1.14-2.58)
Black 1.30(0.94-1.86) 1.23(1.04-2.17) 1.63(1.19-2.35)  1.41(1.0-2.05)
White 1.74(1.17-2.46)  1.85(1.24-2.66) 1.70(1.23-2.46) 1.77(1.23-2.51)
Other* 1.79(1.24-2.36)  2.13(1.60-2.28) 1.85(1.38-2.49) 2.01(1.39-2.40)
Unknown 147(0.76-2.70)  1.9(1.67-2.33) 1.94(1.48-2.49) 1.85(1.19-2.58)

*The Other category was created to account for underpowered racial categories, patients who classified their race as
"Other" (n=55), and patients who declined to report their race (n=7). Underpowered racial categories included:

American Indian or Alaskan Native, n=6
« Native Hawaiian or Other Pacific Islander, n=3
« Hispanic Latino Black, n=2
« Hispanic Latino White, n=2

TABLE 2. Thyrotropin (TSH) analysis in patients with nonscarring alopecia without overt thyroid disease (n=1,291)

NONSCARRING ALOPECIA E::II.-I?\GIIEII‘M ANxILl(()):EE(I::TIC TOTAL
ALOPECIATYPE AREATA (n=330) (n=373) (n=588) (n=1,291)
Mean TSH + SD 1.92+1.45 21+1.51 1.97£1.13 =
Median TSH (IQR) 1.6(1.12-2.27)  1.81(1.24-2.39) 1.7 (1.26-2.35) —
Subclinical hypothyroid
(TSH >2.5-4.5 miU/L), n (%) 70(21.0) 81(22.1) 114(21.8) 265 (20.5)
Normothyroid
(TSH <2.5 miU/L), n (%) 298(90.3) 329(77.2) 554(92.5) 1,168 (90.5)

TSH level in Black patients

1.3(0.97,1.83)

1.33(1.08,2.13)

1.65(1.21,2.36)

TSH level in White patients 1.74(1.24,2.29)  1.84(1.27,2.5) 1.69 (1.25,2.34) —
Mean difference (95% Cl) (0.1807,0.5674)  (0.1474,0.6561)  (-0.2682,0.2428) —
Pvalue (Black vs White) 0.0003 0.003 0.82 —
Cohen's d test (Black vs White) 0.48 0.45 -0.01 —

TABLE 3. Patients with nonscarring alopecia (NSA) with abnormal thyrotropin (TSH)

NSA TYPE | ALOPECIAAREATA | TELOGEN EFFLUVIUM | ANDROGENETIC ALOPECIA
TSH <0.5 (Hyperthyroid) 17 21 20
0.5 <TSH < 4.5 (Euthyroid) 330 373 588
TSH = 4.5 (Hypothyroid) 15 23 24
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Descriptive statistics, Kruskal-Wallis tests, and
Bonferroni-corrected pairwise comparisons

were performed. Patients with frank thyroid
dysfunction (TSH <0.5 or >4.5 mIU/L) or
documented thyroid disease (via International
Statistical Classification of Diseases, Tenth Revision
codes) were excluded from a secondary analysis
but were included in a tertiary analysis.

Atotal of 1,411 patients with NSA were
identified as part of the primary analysis: 362
with AA, 417 with TE, and 632 with AGA (Table
1). Nearly all patients' TSH levels (91.5%) were
within the euthyroid range (0.5—4.5 mIU/L).
Patients identifying as Black or African American
had lower TSH levels than White patients in both
AA (Black: 0.37-5.76 mIU/L; White: 0.02-15.4
mlU/L; P<0.001) and TE (Black: 0.15-5.22 mIU/L;
White: <0.01-15.67 mIU/L; P=0.002), with
no racial differences observed for AGA (Black:
0.43-4.29 mIU/L; White: <0.01-9.15 mIU/L;
P=0.49). There was no overall difference in TSH
levels across all 3 NSA subtypes (P=0.09).

After excluding patients with overt thyroid
dysfunction or documented thyroid disease, 1,291
patients remained in the secondary analysis: 330
patients with AA, 373 with TE, and 588 with AGA
(Table 2). There was no significant difference
in the distribution of NSA subtypes across the
euthyroid range (P=0.94). Racial differences in
TSH levels persisted: Black patients had lower
mean TSH than White patients in AA (1.48 vs
1.85; P=0.0003) and TE (1.59 vs 1.99; P=0.003),
with no difference in AGA (P=0.82). These racial
differences are consistent with trends reported
in prior endocrinologic studies.*® Exploratory
analyses stratifying by gender and use of AGA as
a control group showed no significant differences
across subtypes.

Among the 8.5% of patients with abnormal
TSH values, there were no statistically significant
differences across NSA subtypes as part of a
tertiary analysis. Based on patient counts (Table
3), AGA accounted for the largest number of
hypothyroid patients (n=24), while TE accounted
for the largest number of hyperthyroid patients
(n=21). When proportions were calculated
relative to each NSA subtype cohort size,
patients with TE showed slightly higher rates
of hyperthyroidism (5.0%) and hypothyroidism
(5.5%) than AGA (3.2% and 3.8%) or AA (4.7%
and 4.1%). This suggests that although AGA may
be the most common NSA subtype overall, thyroid
dysfunction was disproportionately represented
among patients with TE. This finding is consistent
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with existing literature that identify TE as the

personal or family history of autoimmune disease.

2023;15(8):e43266.

NSA subtype most often associated with thyroid This approach helps avoid unnecessary testing 3. Maraka$S, Singh Ospina NM, Mastorakos G,

dysfunction.®”’ in asymptomatic patients while ensuring that 0'Keeffe DT. Subclinical hypothyroidism in
These findings suggest that variation across thyroid testing is pursued when it is clinically women planning conception and during

the euthyroid spectrum is not significantly likely to affect management. As universal pregnancy: who should be treated and how? J

associated with development of NSA. Notably, thyroid screening is not recommended in current Endocr Soc. 2018;2(6):533—546.

even in the primary analysis that included both dermatology guidelines, the results of this study 4. Jain VK, Kataria U, Dayal S. Study of diffuse

hyperthyroid and hypothyroid patients, TSH levels  support a selective symptom-based strategy. alopecia in females. Indian J Dermatol Venereol

in patients with TE did not differ significantly As a retrospective study, this analysis is limited Leprol. 2000;66(2):65—68.

from that in patients with AA or AGA, despite TE by the potential for incomplete or biased medical 5. Vincent M, Yogiraj K. A descriptive study of

being the hair-loss pattern most often considered  records, which may hinder accurate assessment alopecia patterns and their relation to thyroid

in the context of thyroid dysfunction. This may of thyroid function and its temporal relationship dysfunction. IntJ Trichology. 2013;5(1):57-60.

reflect the timing of laboratory testing relative to hair loss onset. TSH values were obtained 6. BinDayel S, Hussein RS, Atia T, et al. Is thyroid

to the onset of TE, as TSH abnormalities may be within 3 months of the initial visit; however, dysfunction a common cause of telogen

transient. In addition, patients with AAorTEwho  thyroid function can fluctuate over time, thus a effluvium?: a retrospective study. Medicine

identified as Black consistently had lower mean single time-point measurement of TSH may not (Baltimore). 2024;103(1):e36803.

TSH levels than their White counterparts. The accurately reflect longitudinal thyroid status. 7. ChengT, Fang H, Wang Y, et al. The diagnostic

clinical significance of these differences is not Some patients may have also had laboratory value of serum ferritin for telogen effluvium: a

fully understood; however, prior endocrinologic testing performed outside our institution, cross-sectional comparative study. Clin Cosmet

studies have reported similar population trends introducing the possibility of minor interassay Investig Dermatol. 2021;14:137-141.

and propose several potential mechanisms, variability. Race and ethnicity were extracted 8. Surks MI, Boucai L. Age- and race-based serum

including genetic influences, variations in dietary ~ from the medical record and may be subject to thyrotropin reference limits. J (lin Endocrinol

iodine intake and deiodinase activity, and misclassification if patient-reported information Metab. 2010;95(2):496-502.

racial differences in physiologic thresholds for was entered incorrectly. Prospective studies are 9. Schectman JM, Kallenberg GA, Hirsch RP,

TSH suppression.®' Although variation in TSH warranted to determine whether treatment of Shumacher RJ. Report of an association

levels within the euthyroid spectrum has been subclinical thyroid disease influences clinical between race and thyroid stimulating hormone

considered clinically meaningful in other areas of ~ outcomes in patients with hair loss. level. Am J Public Health. 1991,81(4):505-506.

medicine such as reproductive endocrinology, this 10.  Koch L. Thyroid gland: TSH reference limits

was not observed in patients with NSA.

Overall, these results support an individualized
approach to screening for thyroid disease
in patients with NSA. In clinical practice,
individualized screening may involve reserving
thyroid testing for patients who exhibit symptoms
suggestive of thyroid dysfunction or have a

REFERENCES

1. PopaA, Carsote M, Cretoiu D, Dumitrascu
MG, Nistor CE, Sandru F. Study of the thyroid
profile of patients with alopecia. J Clin Med.
2023;12(3):1115.

2. Hussein RS, AtiaT, Bin Dayel S. Impact of
thyroid dysfunction on hair disorders. Cureus.

JCAD

specific for age, sex and ethnicity. Nat Rev
Endocrinol. 2011:7(2):61. I4XY

37





