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Context: Most thyroglobulin (Tg) assays have a sensitivity of 0.5–1
ng/ml. A minority of patients with undetectable T4-suppressed Tg
levels have a recombinant human TSH (rhTSH)-stimulated Tg above
2 ng/ml and identifiable residual disease.

Objective: The objective was to determine whether a Tg assay with
improved sensitivity could eliminate the need for rhTSH stimulation
when baseline Tg is below 0.1 ng/ml.

Design: A retrospective study of two academic endocrine practices
was conducted.

Population: A total of 194 patients undergoing rhTSH stimulation
participated in the study.

Results: Of the 80 patients with Tg below 0.1 ng/ml, two (2.5%) had
rhTSH-stimulated Tg above 2 ng/ml. One other patient with stimu-

lation to 0.3 ng/ml and negative 123I scan had an ultrasound-detected
malignant lymph node resected. None had 131I/123I imaging after
rhTSH stimulation suggestive of local recurrence or distant metas-
tasis. If T4-suppressed Tg was 0.1–0.5 or 0.6–2.0 ng/ml, rhTSH Tg
was above 2 ng/ml in 24.2 and 82.4%, respectively.

Conclusions: Patients with differentiated thyroid carcinoma and a
T4-suppressed serum Tg below 0.1 ng/ml rarely have a rhTSH-stim-
ulated Tg above 2 ng/ml, and none of these patients had 131I or 123I
imaging after rhTSH stimulation suggestive of local recurrence or
distant metastasis. We recommend monitoring such patients with a
T4-suppressed Tg level and periodic neck ultrasonography. An in-
crease in T4-suppressed serum Tg to a detectable level or the appear-
ance of abnormal lymph nodes by physical or ultrasound exam should
prompt further investigation. (J Clin Endocrinol Metab 92: 82–87,
2007)

THYROID CARCINOMA comprises 1–2% of all malig-
nancies, with more than 30,000 new cases in 2006 in the

United States (1). Overall mortality is less than 10%, and for
young patients with well-differentiated forms is less than 1%
(2). However, the recurrence rate is not inconsequential at
10–20%. Because the cancer may reappear after many years,
patients require prolonged follow-up.

Several diagnostic procedures enable physicians to mon-
itor patients and detect recurrences early. Radioactive iodine
scans, performed while hypothyroid or after recombinant
human TSH (rhTSH), permit detection of local disease and
distant metastases. Neck ultrasonography is particularly
helpful in identifying locoregional soft tissue and lymph
node disease, the most frequent locations for recurrence.
Thyroglobulin (Tg) is established as an excellent biomarker
for persistent or recurrent disease.

Although an undetectable serum Tg after thyroidectomy
and 131I ablation suggests that patients are free of disease,

several studies have determined that a minority of patients,
under the influence of TSH stimulation, have a rise in serum
Tg (3–13). The source of Tg in some instances is from a
thyroid bed remnant, but in others is residual cancer. These
observations have resulted in recommendations that all pa-
tients periodically have a rhTSH stimulation test and that
those whose Tg increases above 1–2 ng/ml have further
imaging and possibly therapy.

Many patients are unlikely to have a recurrence, but the
sensitivity of Tg assays is such that it has been difficult to
distinguish them from individuals with persistent disease
without resorting to rhTSH stimulation. The purpose of this
study was to review our experience since 2001, when a more
sensitive Tg assay with a functional sensitivity of 0.1 ng/ml
was introduced, enabling the use of a clinical cutoff value of
0.1 ng/ml. The results suggest that patients with a Tg below
0.1 ng/ml while taking T4 suppression do not require a
TSH-stimulated Tg measurement.

Patients and Methods
Patients

Charts were reviewed retrospectively after Mayo Clinic Institutional
Review Board approval to determine which patients had biochemical
responses to rhTSH. The time of study was from August 2001, when the
Mayo Medical Laboratory changed to a more sensitive Tg assay, until
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March 2006. Of 79 consecutive patients having rhTSH tests at Mayo
Clinic Jacksonville (MCJ) after 131I ablation, 47 (59%) had baseline Tg
below 0.1 ng/ml, with no interfering Tg antibody, and comprised the
initial test population. Of the remaining 32 patients, 13 had baseline
serum Tg of 0.1–0.5 ng/ml, nine had Tg of 0.6–2 ng/ml, four had Tg
above 2 ng/ml, and six had interfering Tg antibody. A second popu-
lation was derived from 115 rhTSH tests performed at Mayo Clinic
Rochester (MCR) (70 consecutive cases from September 2001 to April
2003, and 45 from September 2004 to June 2005). Thirty-three patients
(29%) had baseline Tg below 0.1 ng/ml, 20 had baseline Tg of 0.1–0.5
ng/ml, eight had Tg of 0.6–2 ng/ml, 30 had Tg above 2 ng/ml, and 20
had positive Tg antibody. Four were excluded due to incomplete lab-
oratory results.

Initial therapy

The MCJ patients with baseline Tg below 0.1 ng/ml were 16–76 yr
old (median age, 43 yr) at the time of thyroid surgery. Eight had com-
pletion thyroidectomies at a later date (six within 9 wk, one within 2 yr,
and one 9 yr later). All patients received at least one ablation dose of 131I,
seven received two doses, and two received three or more doses. All 33
MCR patients had received 131I ablation. Patients’ ages at the time of their
rhTSH test ranged from 22–80 yr at MCJ and 22–73 yr at MCR.

Tumor characteristics

At MCJ, twice as many patients with baseline Tg below 0.1 ng/ml had
T1 tumors [26 of 47 (55%) vs. 9 of 33 (27%)], but the percentage with T1
� T2 tumors was similar, with 36 of 47 (77%) at MCJ vs. 24 of 33 (73%)
at MCR. More patients at MCJ than at MCR were free of lymph node
metastases [35 of 47 (74%) vs. 15 of 33 (45%)] (Table 1). These differences
are not unexpected because at MCR, lower risk patients usually do not
receive 131I ablation and, hence, were less likely to have a rhTSH test. The
pathology (Table 1) was predominantly papillary at both locations.

rhTSH testing

Patients received rhTSH (0.9 mg im) on d 1 and 2. 131I (3.6–4.8 mCi;
median, 4.1 mCi) was given orally on d 3, whereas neck uptake and body

scan were performed on d 5 at MCJ. Serum TSH was measured on d 1,
3, and 5 at MCJ and d 1 and 3 at MCR, whereas Tg was measured on
d 1 and 5 at MCJ and d 1 and 4 at MCR. At MCR, only three patients
were scanned after 131I and had serum Tg measurements on d 5. All other
patients received 123I and had Tg measurements on d 1 and 4 with
whole-body scan (WBS) on d 4. In patients with baseline Tg below 0.1
ng/ml, at MCJ baseline TSH ranged from less than 0.1 to 9.4 mIU/liter,
with TSH no greater than 0.4 in 40 patients and only one being greater
than 1.7 mIU/liter. At MCR, baseline TSH ranged from less than 0.01 to
7 mIU/liter (median, �0.05), with three above 2 mIU/liter. Peak TSH
levels after rhTSH ranged from 79.7 to 337.2 mIU/liter at MCJ and 81
to 257 mIU/liter at MCR.

Tg assay

In August 2001, our laboratory changed from a manual immunora-
diometric Tg assay with a lowest reportable value of 0.5 ng/ml to the
automated chemiluminometric Beckman Coulter Access Tg immuno-
assay. We had assisted Beckman in validation of this assay and are,
therefore, very familiar with its performance characteristics. Method
comparison with our previous assay was performed in 224 patient
samples, of which 146 had Tg levels of less than 50 ng/ml in our original
assay. In these 146 individuals, Demming-regression showed a slope of
0.922 (confidence interval, 0.88 to 0.97), an intercept of �0.78 (confidence
interval, 0 to �1.42), and an r of 0.96. Our validation also showed that
the Beckman-specified lowest reportable level of 0.1 ng/ml corre-
sponded to the functional assay-sensitivity (coefficients of variation no
greater than 20%), whereas the limit of detection, defined as at least 95%
likelihood that no detectable analyte is present (calculated as zero-
calibrator value plus 2 sd; multiple runs of 20 replicates each), was 0.065
ng/ml.

Since the introduction of the assay, we have run three sets of controls
(low, medium, and high) at least once every 4 h during hours of testing.
Controls have been sourced commercially (medium and high controls;
Nichols Institute Diagnostics, San Juan Capistrano, CA) or prepared
in-house from patient pools (low control). The various batches of low
controls have run between 0.07 and 4.5 ng/ml, most commonly between
0.4 and 0.6 ng/ml, with typical coefficients of variation of 8% or less. To
ensure lot-to-lot consistency, every new reagent lot is compared with the
existing lot by Passing Bablok linear regression analysis of duplicate
measurements of at least 40 patient samples that span the analytical
range (0.1–500 ng/ml). Any lot with an intercept that is statistically
significantly different from zero or any with a slope that exceeds �10%
is rejected. Each lot that appears acceptable is then further tested by
running the existing controls at least 20 times. If the values fall into the
existing �2 sd ranges, the new lot is accepted. Although this approach
maximizes assay reproducibility, there are some inevitable fluctuations
in assay performance over time, and the laboratory considers all levels
below 0.1 ng/ml as having uncertain reproducibility and being poten-
tially compatible with the absence of analyte. All values below 0.1 ng/ml
are therefore not precisely quantified and are reported as below 0.1
ng/ml, in line with Beckman’s reporting recommendations.

Results
Serum Tg levels

At MCJ, only one of 47 (2.1%) patients with a baseline Tg
below 0.1 ng/ml had a rhTSH-stimulated Tg above 2 ng/ml.
In contrast, 2 of 13 (15.4%) with a baseline Tg of 0.1–0.5 and
8 of 9 (88.9%) if 0.6–2 ng/ml had a rhTSH-stimulated Tg
above 2 ng/ml. Figure 1, A–C, depicts the individual Tg
results after rhTSH at MCJ. Thirty-two patients (68%) with
undetectable T4-suppressed Tg had no increase after rhTSH,
and an additional 12 patients had stimulated Tg levels no
greater than 0.4 ng/ml. Serum Tg increased to 1.0 ng/ml in
two patients (one of whom had TxN1M1 disease 27 yr earlier)
and to 3.0 ng/ml in one. To determine whether the results
were generalizable across practices, a subset of patients from
the endocrinology division at MCR was reviewed. Although
patients had some differences in their clinical characteristics,

TABLE 1. Clinical and pathological characteristics: baseline Tg �
0.1 ng/ml

MCJ MCR

Sex, no. (%)
Male 13 (28) 8 (24)
Female 34 (72) 25 (76)

Age, median (range)
Initial surgery 43 (16–76) 47 (17–72)
rhTSH study 54 (22–80) 52 (22–73)

TNM classification
T1N0M0 19 3
T1N1M0 3 6
T1N0M1 1 0
T1N0MX 1 0
T1N1MX 1 0
T1NXM0 1 0
T2N0M0 8 8
T2N1M0 2 6
T2NXM0 0 1
T3N0M0 3 1
T3N1M0 1 1
T3N0M1 1 0
T4N0M0 1 3
T4N1M0 1 2
T4N1M1 1 0
TXN0M0 1 0
TXN1M0 0 2
TXN1M1 1 0
TXNXMX 1 0

Pathology
Papillary 37 27
Follicular 6 4
Hürthle cell 4 2

Smallridge et al. • rhTSH and Undetectable Thyroglobulin J Clin Endocrinol Metab, January 2007, 92(1):82–87 83

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/92/1/82/2598072 by guest on 09 April 2024



the results in patients at both sites whose baseline TSH was
below 0.1 ng/ml were quite similar. Figure 2A illustrates the
33 patient responses to rhTSH stimulation at MCR. In 15
(45.4%), Tg remained undetectable after rhTSH, and in 17 the
levels were less than 2 ng/ml. In one individual, Tg rose to
2.5 ng/ml. At MCR, 6 of 20 (30%) of patients with baseline
Tg of 0.1–0.5 and 6 of 8 (75%) with Tg of 0.6–2 ng/ml had
rhTSH-stimulated Tg above 2 ng/ml (Fig. 2, B and C). When
results from both sites are combined, 2.5, 24.2, and 82.4% of
patients had rhTSH above 2 ng/ml when baseline Tg was
below 0.1, 0.1–0.5, or 0.6–2 ng/ml, respectively (Fig. 3). To
further characterize the clinical status of all 80 patients who

had undetectable baseline Tg, their imaging studies were
reviewed.

Thyroid scans (baseline Tg � 0.1 ng/ml)

At MCJ, neck uptake at 48 h was 0.0–0.7% in 42 patients
and was not measured in four. One patient had a small
amount of residual thyroid bed tissue and a 1.2% neck bed
uptake. Forty of the 47 patients had no visible uptake on
imaging, and three had no scans. Four patients had uptake

FIG. 1. Serum Tg levels before and after rhTSH stimulation in 69
patients followed at MCJ. A, Forty-seven patients with T4-suppressed
Tg below 0.1 ng/ml; numbers in circles and squares indicate number
of patients. B, Thirteen patients with baseline Tg of 0.1–0.5 ng/ml. C,
Nine patients with baseline Tg of 0.6–2 ng/ml (logarithmic scale).

FIG. 2. Serum Tg levels before and after rhTSH stimulation in 61
patients followed at MCR. A, Thirty-three patients with T4-sup-
pressed Tg below 0.1 ng/ml; numbers in circles and squares indicate
number of patients. B, Twenty patients with baseline Tg of 0.1–0.5
ng/ml. C, Eight patients with baseline Tg of 0.6–2 ng/ml (logarithmic
scale).

84 J Clin Endocrinol Metab, January 2007, 92(1):82–87 Smallridge et al. • rhTSH and Undetectable Thyroglobulin

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/92/1/82/2598072 by guest on 09 April 2024



(0.06–0.22%) visualized in the central neck; of these four,
three had received a single 29 mCi 131I ablation dose, and one
who had follow-up 16 months later without intervening ther-
apy had a negative scan (and uptake decreased from 0.14 to
0.04%). At MCR, all patients had WBSs. Three had faint
visible thyroid bed uptake (0.08%, 0.2%, and not reported in
one). Thirteen with no visible image had uptakes of 0.01–
0.2%, but none showed any foci of recurrent thyroid cancer,
nor were they treated with 131I.

Other imaging (baseline Tg � 0.1 ng/ml)

Neck ultrasonography (n � 39) or computed tomography
(CT) scan of neck (n � 2) or chest (n � 6) was performed in
42 of 47 patients at MCJ at the time of rhTSH test and/or
during follow-up of almost 4 yr; in all, there was no tissue,
minimal thyroid bed tissue, and/or benign-appearing neck
lymph nodes. Four of five patients without neck ultrasound
or CT had negative 131I WBS. Three patients each had a single
tiny lung nodule on chest CT scan; all were unchanged at 10,
10, and 24 months of follow-up. At MCR, all patients had
neck ultrasound and, if Tg was above 2 ng/ml, a chest CT
scan; imaging studies did not show evidence of recurrent
cancer.

Follow-up testing (baseline Tg � 0.1 ng/ml)

At MCJ, five patients had follow-up rhTSH tests 16 to 39
months after their initial test. Peak rhTSH-stimulated Tg
levels remained within 0.1 ng/ml of the original value in
three patients, increased from 0.4 to 0.6 ng/ml in one, and
decreased from 3.0 to 1.7 ng/ml (39 months later) in one.
Follow-up imaging tests were performed, including neck
ultrasounds, chest CT scans, and chest x-rays in 26 patients.
There were no lesions detected that were deemed worrisome
or that were treated.

Of the 33 MCR patients with T4-suppressed Tg below 0.1
ng/ml, one had a stimulated Tg of 2.5 ng/ml (Fig. 2A). WBS
was negative, and a neck ultrasound showed an indetermi-
nate 5-mm nodule in the thyroid bed that was unchanged 1
yr later. Another patient had a stimulated Tg of 1.4 ng/ml,
with negative WBS and ultrasound. Four patients had stim-
ulated Tg of 0.5–0.9 ng/ml. All had neck ultrasound, and
three had WBS, with no evidence of recurrence. Thirteen
patients had stimulated Tg of 0.1–0.4 ng/ml; one, whose Tg

increased to 0.3 ng/ml after rhTSH, developed a neck node
tumor recurrence 1 yr later, which was excised (at the time
of surgery, her T4-suppressed Tg was � 0.1 ng/ml). All
others had negative neck ultrasounds and WBS. Two patients
with rhTSH-stimulated Tg levels of 0.2 and 0.3 ng/ml had
tiny indeterminate lung nodules on chest CT scan (one had
sarcoidosis, the other a breast cancer history). Nodules were
unchanged 20 and 25 months later.

Discussion

The development of Tg assays and rhTSH has provided
the means for physicians to detect residual (or recurrent)
thyroid cancer much earlier than 30 yr ago, when diagnostic
tools were limited to physical examination, 131I scans after T4
withdrawal, and chest x-rays. The combined use of serum Tg
and WBS after rhTSH stimulation is particularly effective in
identifying small residual foci of thyroid tissue (either thy-
roid remnant and/or cancer). Heuristically, one would pre-
sume that earlier detection and treatment of recurrent dis-
ease would lead to better outcomes, but definitive evidence
is lacking that 131I therapy of microscopic disease benefits the
low-risk patient whose survival approaches 100% (2).

The current study reports our experience of more than 4.5
yr using a serum Tg assay with a clinical detection limit of
0.1 ng/ml, considerably lower than the 0.5 to 1.0 ng/ml levels
reported by others. Our data show that in 80 patients with
T4-suppressed Tg below 0.1 ng/ml, Tg remained undetect-
able in 47 (58.8%) after rhTSH; in 97.5% (78 of 80) Tg was
below 2 ng/ml. The remaining two patients had Tg rise to 3.0
and 2.5 ng/ml, respectively. The first patient, a 42-yr-old
woman who presented with T4N1M0 disease in 1993, has
been followed for the past 7.5 yr at MCJ. Her most recent Tg
after rhTSH has decreased to 1.7 ng/ml, and she remains free
of detectable disease. Spontaneous decreases in serum Tg
have been reported (13, 14). The second patient, who pre-
sented with T1NxM0 tumor in 1990 at age 46, had positive
cervical lymph nodes resected twice at MCR and two 131I
therapies before her rhTSH test. She has a 7-mm indetermi-
nate neck nodule that has been stable for 5 yr and negative
CT and bone scans and post-131I therapy scan. Five patients
had tiny indeterminate pulmonary nodules, stable on CT
scan for 10–25 months. The significance of these nodules is
unclear, and further follow-up is indicated. However, when
patients at high risk for lung cancer had screening CT scans,
69% had indeterminate lung nodules; with follow-up, 99%
were believed benign (15). Because our patients had an un-
detectable or barely detectable rhTSH-stimulated Tg, it is
unlikely that these lesions are related to thyroid cancer.

Only one of 80 patients had treatment for recurrent dis-
ease. This patient had a stimulated Tg of only 0.3 ng/ml, but
neck ultrasound detected a lymph node that was resected.
123I imaging after rhTSH stimulation did not detect the
lymph node metastasis in this patient. Thus, a rare patient
may have detectable disease even with a very low serum Tg
and a negative rhTSH-stimulated 123I image, which supports
the importance of neck ultrasonography.

Several studies have shown that rhTSH is effective in stim-
ulating both 131I uptake and Tg levels (3–10), although oc-
casionally Tg does not increase (4, 10). Using Tg assays with

FIG. 3. rhTSH-stimulated Tg increases directly with T4-suppressed
Tg.
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sensitivities of 0.5–1.0 ng/ml, some patients with an unde-
tectable T4-suppressed Tg have a stimulated Tg above 2
ng/ml that is indicative of metastatic disease. It has been
proposed that the use of a stimulated Tg alone, without a
diagnostic 131I scan, is sufficient to detect disease (6, 8, 10),
although some authors favor inclusion of 131I scans (7, 9) or
neck ultrasonography (12).

Robbins et al. (9) have questioned the use of a stimulated
Tg alone in an unselected population. They performed
rhTSH tests in 366 patients, 13.7% of whom had a stimulated
Tg no greater than 2 ng/ml yet had evidence of metastatic
disease. These results could be explained in part by the
patient population, because 40% had stage 3 or 4 disease.
Also, Tg antibody was assessed using a recovery assay,
which could underestimate the number of patients with an-
tibody positivity. In the low-risk patients, 8% had locore-
gional disease with a stimulated Tg no greater than 2ng/ml,
whereas none who had a prior negative diagnostic scan had
evidence of disease if Tg remained below 2 ng/ml. The
authors concluded that a diagnostic WBS should be per-
formed with rhTSH testing in unselected patients. Pacini et
al. (12) studied 294 patients whose l-T4 suppressed Tg was
undetectable (�1 ng/ml). In 85%, stimulated Tg remained
below 1 ng/ml. Four patients had residual disease, three
being detectable by ultrasound. The authors proposed that
the combination of a neck ultrasound and a stimulated Tg
above 1 ng/ml (their assay) or above 2 ng/ml (other assays)
would detect the few patients needing additional evaluation.

A Consensus Report (11) was published by the investiga-
tors cited above and included thyroid cancer specialists from
other medical centers. They concluded that undetectable T4-
suppressed Tg levels were insufficient to exclude residual
disease. They reviewed eight studies (784 patients without
clinical disease and suppressed Tg � 1 ng/ml). After rhTSH,
21% of patients had a Tg above 2 ng/ml, with one third
having metastatic disease. Conclusions were: 1) Tg assays
should have a functional sensitivity of at least 1 ng/ml; 2)
“tumor is rarely found when the serum Tg value is less than
2 �g/liter after rhTSH stimulation”; and 3) further annual
testing is unnecessary (beyond T4-suppressed Tg) in low-risk
individuals with an undetectable (�1 ng/ml) stimulated Tg.

Kloos and Mazzaferri (13) provided follow-up on 101 pa-
tients whose initial rhTSH-stimulated Tg remained below 0.5
(n � 63), increased to 0.6–2.0 (n � 18), or rose to above 2
ng/ml (n � 20). Only 2 of 81 patients (2.5%) whose initial
rhTSH-Tg increased to less than 2 ng/ml had recurrent thy-
roid cancer during follow-up. In one patient, serum Tg an-
tibody became positive, both negating the utility of the Tg
value and suggesting the recurrence of thyroid antigenic
tissue. The second patient had a rise in T4-suppressed Tg to
a detectable level (0.5 ng/ml). Both patients had recurrent
cervical lymph nodes identified by ultrasound. Thus, in nei-
ther of the positive patients was a rhTSH-stimulated Tg
necessary to recognize recurrent thyroid cancer.

In a Letter to the Editor (14), the authors of the Consensus
Report stated “in the future, using even more sensitive serum
Tg assays may indeed render TSH stimulation unnecessary
to identify patients with persistent tumor.” Most authors
agree that if a rhTSH-stimulated Tg remains below 2 ng/ml,
the likelihood of finding detectable, treatable disease is small.

Giovanella et al. (16), using a Tg assay with a sensitivity of
0.2 ng/ml, reported a negative predictive value of 99% when
T4-suppressed Tg and neck ultrasound were used to monitor
low-risk patients. Our results are consistent with these ob-
servations. Only 2 of 80 patients with a baseline Tg below 0.1
ng/ml had a rhTSH-stimulated Tg above 2 ng/ml. In one,
follow-up showed that her Tg rose only to 1.7. The other
patient, who had undergone multiple treatments for neck
lymph nodes, had a single subcentimeter node, stable for 5
yr. Kloos and Mazzaferri proposed that a “small TSH-stim-
ulated rise in Tg to no higher than 2 ng/ml is not usually a
serious matter but requires follow-up with neck ultrasonog-
raphy,” and annual rhTSH testing is unnecessary if the initial
value remains below 0.5 ng/ml (13). Furthermore, the re-
cently published American Thyroid Association (ATA) man-
agement guidelines propose that Tg “unstimulated or stim-
ulated levels greater than 2 ng/ml that increase over time
may represent recurrent disease” (17).

Our results are in agreement with these reports. We pro-
pose that by using a Tg-immunoassay with a cutoff 5- to
10-fold lower than reported by others (3–10, 12, 13), it is
possible to follow patients with differentiated thyroid cancer
and a T4-suppressed Tg below 0.1 ng/ml without the need
to perform rhTSH stimulation. We recommend that ATA
guidelines be followed if T4-suppressed Tg is detectable (17)
because 24–82% of such patients had an rhTSH-stimulated
Tg above 2 ng/ml. It should be emphasized that the study
conditions at MCJ and MCR were not identical because
rhTSH-stimulated Tg at MCR was measured 1 d earlier.
Although the standard procedure for Tg measurement is 72 h
after the last rhTSH injection (i.e. d 5), Pacini et al. (6) observed
that peak rhTSH-stimulated Tg occurs earlier (24–48 h after
rhTSH) in 32% of patients. Similarly, in a phase 3 trial (4),
serum Tg levels appeared to be similar 2 and 3 d after rhTSH
(Haugen, B., personal communication).

The economic impact of this strategy is significant. Most
patients with differentiated thyroid carcinoma are low risk,
and only about 10–20% will have a recurrence. The cost of
a single rhTSH stimulation test (Florida Medicare fees) at
MCJ is $1,861 [includes pharmacy, two Tg and two TSH
measurements (d 1 and 5), and a 131I uptake and scan]; the
cost without the uptake and scan is $1,517. The cost of a single
T4-suppressed serum Tg and TSH is $44, and a neck ultra-
sound is $90. Prices for various insurance carriers and for
uninsured patients exceed these figures by up to three times.
A rhTSH test requires the patient to visit the clinic on 4
separate days within a week (three visits if a scan is not
performed), compared with a one-time visit for a baseline lab
test and ultrasound. The intangible costs for time lost from
work were not calculated.

In summary, when a sufficiently sensitive Tg assay is used,
we found that patients with differentiated thyroid carcinoma
(not all of whom were low risk) and a T4-suppressed serum
Tg below 0.1 ng/ml rarely have a rhTSH-stimulated Tg
above 2 ng/ml, and only one had demonstrable disease by
ultrasound despite numerous imaging studies. Several pa-
tients had indeterminate lesions and required longer sur-
veillance. For now, we feel that monitoring such patients
with a T4-suppressed Tg level and periodic neck ultrasound
imaging is recommended, although additional studies using
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Tg assays with improved sensitivity and longer follow-up
are needed. An increase in serum Tg to detectable level or
appearance of abnormal lymph nodes should prompt further
investigations. The only caveats are that the testing labora-
tory has to ensure consistent assay performance over time
and that patients should always be tested with the same
highly sensitive assay because assays from different manu-
facturers, even if sufficiently sensitive, might not always
yield comparable results.
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