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Monitoring Thyrotropin in Veterans With

Thyroid Nodules
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Background: After the initial thyroid nodule diagnosis, a
patient’s thyrotropin is often monitored. However, the American
Thyroid Association guidelines do not offer recommendations
for follow-up thyrotropin testing for patients with thyroid nodules
who have no history of conditions or known medications that
affect thyroid hormone levels.

Methods: At the Veterans Affairs Dayton Healthcare System
in Ohio, we conducted a retrospective chart review from
January 2010 to December 2016 of 100 patients diagnosed
with > 1 thyroid nodule on imaging studies who had normal
blood thyrotropin at the time of nodule diagnosis. The
thyrotropin value was studied at and after diagnosis. A 95%
Cl was determined for the true population rate of patients
with an abnormal thyrotropin at their most recent testing.
x? tests for categorical variables and independent sample
t tests for continuous variables were used to compare the
abnormal and normal most recent thyrotropin groups.
Results: One hundred patients (male [83%], White race

[82%]) with normal thyrotropin at nodule diagnosis had
thyrotropin monitoring for a mean (SD) of 5.7 (2.5) years.
Six of 100 patients (6%; 95% CI, 2.5%-12.7%) developed
abnormal thyrotropin levels in a mean (SD) of 6.9 (3.1) years.
When comparing the 6 patients with abnormal thyrotropin
vs the 94 with normal thyrotropin, there were no significant
differences in sex (P = .99), race (P = .55), age at diagnosis
(P = .12), initial thyrotropin level (P = .24), most recent
thyrotropin level (P = .98), or time from diagnosis to most
recent thyrotropin level (P = .23).

Conclusions: This study found no significant change in
thyrotropin levels over time in patients with thyroid nodules
and no history of medical conditions or medications known
to affect thyrotropin levels. Monitoring thyrotropin over time
may not be required in these patients. More studies are
needed to provide additional data on thyrotropin monitoring
for thyroid nodules so that clinicians can make evidence-
based decisions.

Author affiliations
can be found at the
end of this article.
Correspondence:
Ankur Gupta
(ankur.gupta@va.gov)

Fed Pract. 2023;40(11).
Published online November 9.
doi:10.12788/fp.0431

hen thyroid nodules are found

clinically or incidentally on imag-

ing, the patient’s thyrotropin level
should be measured.! Ultrasound is the
first-line imaging recommended to assess
thyroid nodules."? Nodules can then be
evaluated by a fine-needle aspiration (FNA)
biopsy, which provides cytological informa-
tion to determine whether the nodule is be-
nign or malignant.'** Most thyroid nodules
pose a low risk of malignancy:*

The American Thyroid Association
guidelines on thyroid nodule management
do not specify any recommendations for
follow-up thyrotropin testing in patients
who do not have any history that is known
to affect thyroid function.! Therefore, cli-
nicians have to make decisions regarding
follow-up testing in these patients without
any evidence-based guidelines. There is a
lack of data in the literature on whether
thyrotropin levels change over time in
this patient population. If thyrotropin lev-
els do not become abnormal over time,
then patients would not need thyrotropin
monitoring or treatment for hypo- or hy-
perthyroidism.

The aim of this study was to determine
whether thyrotropin levels change over
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time in patients with thyroid nodules and
determine whether repeat thyrotropin test-
ing was required after initial testing. The
authors hypothesized that thyrotropin val-
ues do not change substantially over time
in patients with thyroid nodules, except in
patients with a history of hot nodules, au-
toimmune thyroid disease, thyroid or pitu-
itary surgery, radioactive iodine ablation,
neck radiation, or use of medications af-
fecting thyroid function. This study may
be able to contribute to the clinical guide-
lines for thyrotropin testing in patients
with thyroid nodules so that clinicians can
make evidence-based decisions.

METHODS

This retrospective chart review was con-
ducted using the Computerized Patient
Record System at the Veterans Affairs Day-
ton Healthcare System (VADHS) in Ohio.
Patients aged > 18 years who were diag-
nosed with > 1 thyroid nodule from January
2010 to December 2016 and had a normal
thyrotropin level at the time of diagnosis
were included in the study. Patients who
were found to have thyroid nodules mul-
tiple times were included only once from
the time of the initial diagnosis. Patients
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TABLE 1 Thyrotropin Reference Range Over Time

Time period

Reference range, plU/mL

Type of sample

At time of diagnosis

2010 to mid-February 2015 0.4-5.5
Mid-February 2015 to 2016 0.4-4.0

Serum

i or

Repeat test_lng plasma
2010 to mid-February 2015 0.4-5.5
Mid-February 2015 to mid-April 2021 0.4-4.0
Mid-April 2021 to mid-July 2022 0.6-4.8

were excluded if they had a medical his-
tory known to affect thyroid function. Ex-
clusion criteria included a history of hot
thyroid nodules; autoimmune thyroid dis-
ease on imaging or blood work; history of
thyroid surgery, including pituitary surgery;
history of radioactive iodine treatment; his-
tory of neck radiation; use of thyroxine be-
fore nodule diagnosis; use of amiodarone,
programmed cell death-1 inhibitors, pro-
grammed cell death ligand-1 inhibitors, or
cytotoxic T-lymphocyte-associated protein-4
inhibitors; or 3 consecutive months of ste-
roid use.

Age at nodule diagnosis, sex, race, thy-
rotropin values at and after the time of
nodule diagnosis, and duration from nod-
ule diagnosis to most recent thyrotropin
value were retrospectively collected until
100 patients met inclusion criteria for the
study. Of note, from 2010 to 2016, the as-
says used at the VADHS to measure thy-
rotropin values changed over time, as did
the normal reference ranges and the type
of sample used for the assays. Normal thy-
rotropin range at time of diagnosis based
on serum or plasma samples and for repeat
thyrotropin levels are provided in Table 1,
also based on serum or plasma samples. All
collected data in the study was de-identified
for analysis.

Statistical Analysis

Patients were divided into 2 groups: those
who had an abnormal most recent thyrotro-
pin value and those who did not. Mean (SD)
of both groups was calculated for continu-
ous variables of age at diagnosis, initial thy-
rotropin value and most recent thyrotropin
value, and time from diagnosis to most re-
cent thyrotropin value. Percentages for both
groups were calculated for categorical vari-
ables of sex, race, and whether initial and
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most recent thyrotropin values were based
on serum or plasma samples and old or new
reference ranges. A 95% CI was determined
for the true population rate of patients with
an abnormal thyrotropin value at most re-
cent testing. Independent sample ¢t tests were
used to compare the continuous variables be-
tween the abnormal and normal most recent
thyrotropin groups. Categorical variables be-
tween the 2 groups were compared using x>
tests. P < .05 was considered statistically sig-
nificant. Statistical analyses were completed
using IBM SPSS Statistics 27. This study was
approved by the Wright State University In-
stitutional Review Board and the VADHS Re-
search and Development Committee.

RESULTS

Of 557 patient charts studied, 100 patients
were included; the mean (SD) age at nod-
ule diagnosis was 62.4 (11.1) years, and the
mean (SD) initial thyrotropin level at nod-
ule diagnosis was 1.51 (0.87) pIU/mL. The
mean (SD) most recent thyrotropin level
was 1.60 (1.03) pIU/mL after a mean dura-
tion of 5.7 (2.5) years postnodule diagnosis
(Table 2).

Six patients (6%; 95% CI, 2.5%-12.7%)
who had a normal thyrotropin level at nod-
ule diagnosis developed an abnormal thy-
rotropin level in a mean (SD) of 6.9 (3.1)
years. These 6 patients had a mean age at
nodule diagnosis of 69.2 (11.4) years. Five
of the 6 were male, and all were White pa-
tients. One patient’s thyrotropin level rose
from an initial thyrotropin of 3.38 pIU/mL
at nodule diagnosis to a high of 7.76 nlU/mL
after 8.5 years. This patient was diagnosed
with subclinical hypothyroidism and did not
require treatment.

Five patients’ thyrotropin levels dropped
below normal in a mean 7 years, with lev-
els ranging from 0.25 to 0.52 pIU/mL. Of
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Thyroid Nodules

TABLE 2 Patient Demographics
(N =100)

Criteria Results
Sex, No. (%)

Female 17 (17)

Male 83 (83)
Race, No. (%)

African American 17 (17)

Biracial 1(1)

White 82 (82)
Age at diagnosis, mean (SD), y 62.4 (11.1)
Thyrotropin, mean (SD), plU/mL

Initial (0.87)

Most recent 0 (1.03)
Time from nodule diagnosis to most 5.7 (2.5)

recent thyrotropin, mean (SD), y

these patients, 2 became symptomatic from
the nodules, experiencing dysphagia or
hoarseness, with 1 diagnosed with hyper-
thyroidism. This patient was treated with
methimazole and radioactive iodine abla-
tion 9 years after diagnosis. The other 3 pa-
tients who developed low thyrotropin had
no nodule symptoms or treatment. Ninety-
four patients maintained thyrotropin val-
ues in the normal range for a mean (SD) of
5.7 (2.5) years and had a mean (SD) age at
nodule diagnosis of 61.9 (11.0) years.

Both thyrotropin groups were compared.
For categorical variables, there were no sig-
nificant differences for sex (P = .99) or race
(P = .55). For continuous variables, there
were no significant differences in age at diag-
nosis (P = .12), initial thyrotropin (P = .24),
most recent thyrotropin (P = .98), or time
from diagnosis to most recent thyrotropin
level (P = .23) (Table 3).

Of note, the VADHS changed the type of
blood sample used to generate thyrotropin
values from serum to plasma and had 3 dif-
ferent normal reference ranges during the
2010 to 2016 period studied. The thyrotro-
pin values fell into 4 categories: serum sam-
ple with normal range 0.4 to 5.5 pIU/mL,
serum sample with normal range 0.4 to 4.0
pIU/mL, plasma sample with normal range
0.4 to 4.0 plU/mL, and plasma sample with
normal range 0.6 to 4.8 nIU/mL. There were
no significant differences between the ab-
normal and normal most recent thyrotropin
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groups in sample type for initial or most re-
cent thyrotropin (P = .44 and P = .99, re-
spectively) or in normal range for initial or
most recent thyrotropin level (P = .99 and
P = .09, respectively).

DISCUSSION

We found no statistically significant
change in blood thyrotropin levels over
time among patients with thyroid nodules
with no history of medical conditions or
medications known to affect thyroid hor-
mone levels. Six of 100 patients developed
abnormal thyrotropin, but only 2 eventu-
ally were treated for thyroid dysfunction:
1 for hypothyroidism and 1 for hyper-
thyroidism. The other 4 patients who did
not receive treatment developed low thy-
rotropin but had no official diagnosis of
hyperthyroidism in their health records,
seemingly due to lack of multiple, con-
sistently low thyrotropin values or due
to lack of follow-up. Based on these data,
monitoring thyrotropin over time may not
be necessary in patients without any med-
ical history known to affect thyroid func-
tion. The results provide support for the
original hypothesis.

Although only thyrotropin values at the
time of nodule diagnosis and most recent
thyrotropin values were analyzed, thyro-
tropin trends over time were considered.
Some patients did have transient abnor-
mal thyrotropin values; however, a search
of the patients’ records showed that these
transient abnormalities did not lead to any
initiation of hypothyroidism or hyperthy-
roidism treatment.

Another consideration is that changes in
the sample type processed and in the nor-
mal thyrotropin ranges over time could
have been confounding variables. However,
statistical analyses showed that the abnor-
mal and normal most recent thyrotropin
groups did not show any significant differ-
ences in sample type or reference range for
either the initial or most recent thyrotropin
values. Hospitals change the laboratory as-
says they use for clinical tests over time, but
these changes likely did not affect the re-
sults of this study.

The data from this study showed similar
results to previously reported research. This
study found that 6% of patients developed
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TABLE 3 Abnormal vs Normal Most Recent Thyrotropin Groups

Criteria Abnormal, mean (SD) [median] Normal, mean (SD) [median] P value®
Age at diagnosis, y 69.2 (11.4) [68.5] 61.9 (11.0) [63.0] 12
Thyrotropin, plU/mL

Initial 1.10 (1.15) [0.61] 1.54 (0.85) [1.33] .24

Most recent 1.63 (3.01) [0.47] 60 (0.81) [1.41] .98
Time from diagnosis to

most recent thyrotropin, y 6.9 (3.1) [7.8] 5.7 (2.5) [5.7] .23

aP values are for independent sample t tests comparing abnormal and normal most recent thyrotropin groups.

abnormal thyrotropin levels over time. A
study of 157 patients with nonfunctioning
benign thyroid nodules found that 8.3% of
patients developed thyroid dysfunction.’ In
another follow-up study on patients with
thyroid nodules who were otherwise euthy-
roid, 2 of 118 patients eventually received
treatment for hyperthyroidism.® In the cur-
rent study, we report that just 1 of 100 in-
cluded patients had to begin treatment for
hyperthyroidism.

The literature also includes research on
using thyrotropin and age to predict ma-
lignancy in patients with thyroid nodules.
One study suggested that a thyrotropin cut-
off point of = 2.1 mU/I and an age cutoff
point of > 47 years were significantly as-
sociated with a diagnosis of malignancy.’
Although the current study did not study
malignancy, the results showed that the
mean age at nodule diagnosis was higher in
patients who had abnormal vs normal most
recent thyrotropin levels: 69 vs 62 years,
respectively. Future studies could deter-
mine whether a certain initial thyrotropin
value or age could be used as a cutoff for
requiring further thyrotropin monitoring to
check for development of hyperthyroidism
or hypothyroidism.

Limitations

This study was limited by its small size of
100 subjects. Most patients had to be ex-
cluded to focus on the aim of determining
whether thyrotropin monitoring is needed in
the specific group of patients without medi-
cal history that would be expected to affect
thyroid function. Another limitation was that
83% of the patients included in the study
were male, which does not reflect the general
population. Future studies should include a
greater number of patients and aim for a bal-
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ance of 50% male and 50% female patients.

Additionally, it is important to note that
the changing definition of the normal thy-
rotropin range was a limitation. It is possi-
ble that some patients who were considered
normal at the time of a particular thyro-
tropin measurement may have had an ab-
normal reading if measured at a different
time. Another consideration is that the
VADHS changed the type of blood sample
used to generate thyrotropin values from
serum to plasma during the time that an-
alyzed thyrotropin values were measured.
This could have led to different thyrotro-
pin values and, therefore, different results of
this study compared with if the sample type
had stayed the same. However, a previous
study showed very similar thyrotropin val-
ues generated from serum and plasma sam-
ples in 17 patients.® Therefore, possibly the
change in sample type in the current study
only minimally affected the results.

CONCLUSIONS

Current American Thyroid Association
guidelines do not specify recommendations
for follow-up thyrotropin testing in patients
with thyroid nodules who do not have a his-
tory of conditions or medications known to
affect thyroid hormone levels.! This study
suggests that repeat thyrotropin monitor-
ing may not be necessary for this group of
patients. Individuals who had an abnor-
mal most recent thyrotropin had an older
age at thyroid nodule diagnosis compared
with patients who had a normal most recent
thyrotropin, so it is possible that thyrotro-
pin monitoring may be recommended for
people with nodules who are above a certain
age. The results of this study as well as future
studies could help create new clinical recom-
mendations for thyrotropin monitoring in
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NOW AVAILABLE

patients with thyroid nodules that clinicians
can use to make evidence-based clinical de-
cisions. There would also be a decreased fi-
nancial, physical, and time burden on the
patients if guidelines specify that they are not
required to get continued blood thyrotropin
testing.
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