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Abstract

Purpose: The relations between Time Courses (TCs) of anti-TSH receptor auto-antibodies (TRAb) during Anti-Thyroid Drug (ATD) treatment and the
outcome of Graves’ Disease (GD) were sought in relation to dental treatment.

Methods: In one year period, there were 61 GD patients being treated with ATD in a titration regimen. Their TRAb levels were measured by a 2™
generation assay (designated as hTRAb) periodically. Forty-nine patients were selected whose records contained dental findings and endocrine data
before ATD treatment. They were divided into four groups depending on the number of teeth with metal crown placement (henceforth, wMC); no
tooth wMC (group A), one or two teeth wMC (group B), three or four teeth wMC (group C), and five or more teethwMC (group D). The relation of
numbers of teeth wMC and goiter size, free thyroxine, hTRAb (50 patients) and TCs (36 patients) were sought.

Results: Thyroid gland size increased with numbers of teeth wMC. The hTRAD levels before ATD of patients having < 2 teeth wMC (groups A and
B) were lower than those of patients having more than > 5 teeth wMC (group D). Most TCs of groups A and B were located in the lower region and
became undetectable or in gray zone in 18 months while TCs of groups C and D scattered in the higher region and declined more slowly.

Conclusion: Teeth wMC without endodontic treatment are conceivably complicated by radicular abscess in some of them, which appears to be

associated with sustained TRAb production.
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Background

Anti-thyroid drugs (ATDs) have been employed for treatment of
Graves’ disease (GD) worldwide. However, remission of GD through
ATD treatment is still unsatisfactory, eg., remission rates after ATD
withdrawal reported in two recent meta-analyses are 48.7 % [1] and
57 % [2]. TSH receptor-specific treatment remains in investigational
stage [3]. Means to improve remission rate with currently available
ATD are worthy of being sought. Graves disease is known as
an autoimmune disease caused by TSH-receptor-stimulating
immunoglobulin [4,5]. Provided the production of TSH-receptor-
stimulating immunoglobulin antibodies is affected by comorbid
disorder, the outcome of drug-treated GD might be improved by
treating or eliminating comorbid disease.

GD patients were treated with ATD while serum anti-TSH receptor
auto-antibodies (TRAD) levels were periodically measured. The time
courses (TCs) of TRAb were drawn and the relations between the
TC patterns and the outcomes of GD were investigated. It was found
that remission from GD was associated with two patterns, a smoothly

declining pattern and a smoothly declining pattern with one or two
spikes in TRADb levels in the periods of a flare-up of hyperthyroidism.
Hence, a possibility was raised that the spikes could be used as a clue
to investigate comorbid illness associated with the flair-up of GD [6].

When examining two GD patients at clinic who had been treated
with ATD for years because of persistently high TRAD levels, they
were observed to have many teeth with metal crown placement
(henceforth, abbreviated as metal crown) as well as a few residual roots
of broken teeth (henceforth, abbreviated as residual roots). Influences
of comorbid disorders on GD are observed in inflammatory disorders,
seasonal allergic rhinitis [7] and Helicobacter pylori infection [8]. It
was thought that chronic dental root(s) inflammation might influence
immune dysregulation of GD.

In this study, relations of teeth with metal crown placement with
pre-treatment TRAb levels and changes of TRAD levels during
ATD treatment are evaluated in GD patients with teeth metal
crown treatment in 1-5 or more teeth or without dental caries(or
edentulous).

Int J Endocrinol Metab Disord | IJEMD


https://www.sciforschenonline.org

&/ SciForschen

Patients and Treatment of GD

In one-year period from July 2019 till June 2020, 61 GD patients
were treated with ATD at the endocrine clinic of Yao Tokushukai
General Hospital. All patients were evaluated and treated by the author.
ATD treatment had started before this period in 50 patients and the
treatment was started in this period in 11 patients. From 61 patients,
12 patients were excluded for following reasons; no description of
dental condition in the medical records (three patients), absence of
endocrine data before TRAb treatment because ATD being started
elsewhere (eight patients), written informed consent to publishing
data denied (one patient).

A diagnosis of GD was based on clinical manifestations, serum
thyroid and thyrotrophic hormones, and TRAb. The thyroid gland
was palpated by both hands from behind patients. The size of the
thyroid was classified as follows: grade I, thyroid felt beneath the
author’s index and middle fingers (approximately 4 cm) or less, grade
II, felt greater than two-finger breadth, grade III, visible without
neck hyperextension. Patients were treated with either thiamazole or
propylthiouracil in a titration regimen. Forty-nine patients who had
provided informed consent were divided into four groups: Group A
(15 patients), either dental caries-free, small metal inlay placement in
a few teeth, or edentulous; Group B (11 patients), one or two teeth
with metal crown; group C (12 patients), three or four teeth with metal
crown; and group D (11 patients), five or more teeth treated with metal
crown. A few patients of groups C and D had residual roots as well. The
demographic data and goiter sizes at the beginning of ATD treatment
are summarized in table 1.

TRAb serum levels were measured in a second-generation
competitive binding assay with DYNO test TRAK™ humankit [9]
(manufactured by BRAHMS AG, Berlin). The assay was performed
by Biomedical Laboratories (BML, Matoba, Saitama). TRAb measured
by DYNO test is hence abbreviated as hTRAb. hTRAD level of <1.0
IU/L was considered to be negative (GD denied) and levels between
1.0 and 1.5 IU/L as gray zone level [9]. Free thyroxine (T4) levels were
measured in a competitive binding assay kit (FT4 Abbott TM, Abbott
Japan, Ciba, Japan).

The hTRAD levels were measured every 3 or 4 months in patients
with declining titers and less frequently in patients with high or
slowly decreasing hTRAD levels. ATD was withheld in two conditions:
first, ATD was continued until TRADb levels had been undetectable
consecutively twice, separated by 3 or more months; second, thyroid
function tests had been within the reference range and hTRAD levels
remained in the gray zone (1.0 ~ 1.5 IU/L) while being maintained
on a minimal dose (one tablet every other day) of ATD for 6 or more
months. If the dosage of ATD could be reduced to minimal dose, ATD
was continued even if hTRAb levels remained persistently in gray
zone. Thirty-six patients had four or more serial data of hTRAb levels
enough to draw the time courses of hTRAb, which were are drawn
in diagrams with time (month) in the abscissa and hTRAD levels (in
logarithmic scale) in the ordinate.

Results

Demographic data and thyroid sizes of the forty-nine patients
are summarized in table 1. The size of the thyroid gland appears to
increase with numbers of teeth with metal crown, i.e., (p<0.05, 3 x 4
contingency table).

The levels of free thyroxine and hTRAb levels in the start of ATD
are shown in figure 1. The free T4 levels were not different between
any two groups (Mann-Whitney U test, P>0.05) (Figure 1, panel A).

The hTRAD levels were lower in group A and B than those of group
D, i.e., group A vis group D, P <0.01 and group B vis group D, p <0.05
(Mann-Whitney U Test) (figure 1, panel B). The hTRAD levels were not
different between other two groups.

The TCs of 36 patients are illustrated in four panels (TCs of group
A in panel A, and so on) of figure 2. The TCs of the other 13 patients
are not drawn because their serial hTRAb levels were measured in
periods not long enough to assess TC patterns. The distribution of
TCs of groups A and B and that of groups C and D are dissimilar,
i.e., most TCs of groups A and B were located more or less closely in
the lower region (figure 2, panels A and B) while the TCs of groups
C and D were scattered in the higher region (figure 2, panels C and
D. The hTRADb levels of eight patients of group A were progressively
reduced to undetectable levels twice consecutively within six months
(four patients) or converged in the gray zone in 12 months (four
patients); the levels of six patients of group B decreased slower than
those of group A and converged in the gray zone within 18 months.
The reduction of hTRAD levels were much slower in groups C and D,
i.e., the levels converged in gray zone within 18 months in two patients
of group C and one patient of group D. The levels of hTRAb remained
in gray zone after six months’ ATD administration in six patients of
groups A and B. In three of them, ATD was discontinued after minimal
dose of it having been administered for six or more months.

A few of patients of groups C and D needed occasional dental
treatment while being treated with ATD. Three patients of group A
and one of group B achieved remission defined by absence of relapse
within one year after withdrawal of ATD.

Discussion

In the present observation, the administration of ATD was
conducted according to hTRAD levels as if the levels were a surrogate
biomarker of immune dysregulation. There are a few caveats to this
assumption: the assay employed is a 2" generation competitive binding
assay which cannot distinguish stimulation and blocking antibodies;
some patients with GD reportedly develop hyperthyroidism after
ATD withdrawal despite negative hTRAb [10]. As the hTRAb levels
of most patients of groups A and B correlate well with their clinical
courses, their hTRAD levels are considered to consist mainly of TSH
receptor stimulating antibodies. The thyroid function could not be

Table 1: Demographic and clinical data.

Goiter size*
Gender | Number Age, Ra.mge,
Median
| 1} m
Group A (no Women| 14 10-65, 44.5
metal crown or 8 5 2
edentulous) Men 1 22
Group B (metal Women 7 29-53, 45
crown, one or two 2 8 1
teeth) Men 4 30-53, 39.5
Group C (metal Women| 10 25-66, 44.5
crown, three or 3 6 3
four teeth) Men 2 38,45
Group D (metal | Women 8 37-62,49.5
crown, five or 3 2 6
more teeth) Men 3 45,61, 64

*|, palpable under index and middle fingers, I, bigger than two-finger
breadth, Ill, visible without neck Hyperextension. Size of goiter increases
with number of teeth with metal crown placement (p<0.05, 3 x 4
contingency table), at start of anti-thyroid drug administration.
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Figure 1: Comparison of free thyroxine and anti-TSH receptor antibodies before initiation of anti-thyroid drug administration in four groups.

Panel A shows free thyroxine levels of four groups. Panel B shows anti-TSH receptor antibody levels of four groups. The anti-human-type

thyroid receptor antibody is designated as hTRAb.
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Figure 2: Time courses of anti-TSH receptor antibodies during anti-thyroid drug treatment.

The hTRAD data are log-transformed. Panel A shows time courses (TCs) of patients without dental caries (marked by bold circles) and those
of one edentulous patient (marked by X). Panel B shows TCs of patients with metal crown placement in one or two teeth. Panel C shows TCs
of patients with metal crown placement in three or four teeth. Panel D shows TCs of patients with metal crown placement in five or more
teeth. Gray zones of hTRAb (1.0-1.5 IU/L) are shown by rectangular bands enclosed by dotted lines (panels A, B, C, and D). In panels A and B,
TCs of three patients whose ATD was discontinued because of hTRAb remaining in gray zone are shown by asterisks at the right end of TCs.
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not determined primarily by gray-zone hTRADb levels, i.e., ATD was
discontinued in three patients of groups A and B because of hTRAb
levels remaining in gray zone while being treated with minimal dose
of ATD. ATD could not be discontinued in other three patients despite
hTRAD levels remaining in gray zone for failure to reduce ATD to
minimal dose.

The present results are summarized as follows: high incidence of
grade IIT goiter in group D patients, higher pre-treatment hTRAb
levels of group D patients, slow declining TC slopes of patients of
groups B, and much slower declining TC slopes of groups C and D.
These findings suggest teeth with metal crown are causally related
to sustained production of TRADb. Accurate assessment of the
dental alveoli of metal-capped teeth cannot be made by non-dentist
endocrinologists. Teeth with metal crown placement, however, is
recognized and counted.

In Japan, almost every patient receives dental care under national
health insurance. As the cost of endodontic treatment is not covered
by the national insurance, most patients choose pulpotomy without
endodontic treatment*. Pulpotomy without endodontic treatment
often results in chronic apical abscess [11]. As metal crown is placed
after pulpotomy, chronic radicular abscess is presumably present in
some of the teeth with metal crown. The long-term systemic harmful
effects of asymptomatic radicular abscess have not been known in
medical world.

Accurate assessment of the dental alveoli of metal-capped teeth
cannot be made by non-dentist endocrinologists. In the present
study, the number of teeth with metal crown placement was counted
which is easily recognizable and countable. Though the dental alveoli
of teeth with metal crown had not been examined radiographically
in every patient in this study, radicular abscess was thought to be
present in some of the teeth with metal crown of patients of groups
B, C, and D. Patients having more than three teeth with metal crown
likely had chronic inflammation in the periodontium of some of the
pulpotomized teeth. Though the dental condition did not interfere
with mastication and remained asymptomatic except for an occasional
toothache in these patients, chronic inflammation around the roots
of pulpotomized teeth supposedly influences immune dysregulation
of GD. The present finding remains to be proved in more patients
in order to improve remission rate of GD by careful management of
periodontal inflammation.

Conclusion

Most patients, either dental caries-free or edentulous, obtained
remission from GD within 18 months of ATD treatment while patients
having three or more teeth treated with metal crown as well as residual
roots had persistently high levels of TRAb and required prolonged ATD
treatment. Some of the pulpotomized teeth are likely complicated by
chronic radicular abscess, which supposedly influences autoimmunity
of GD.

*The national insurance cost for pulpotomy without endodontic
treatment is set about ¥6,000 per root (nearly equivalent of $ 57.00).
Patients have to pay 10 to 30 % of this cost depending on their taxable

incomes. As endodontic treatment cost is about ¥100,000 (roughly
$ 943) per root outside the insurance, very few patients prefer
endodontic treatment.
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