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Background: A standardized protocol is used to administer recombinant human thyrotropin (rhTSH) in prep-
aration for diagnostic studies and treatment in patients with thyroid cancer. The expectation is that serum TSH
concentrations will peak on the day after the second injection and will be sufficiently elevated to stimulate
uptake of radioiodine. We wished to test the hypothesis that TSH concentrations achieved after rhTSH injection
are influenced by age.
Methods: Patients with thyroid cancer undergoing diagnostic radioiodine scanning were identified by chart
review. Serum TSH concentrations were documented 24 and 72 hours after two rhTSH injections (days 3 and 5,
respectively). Responses were subdivided into four ascending patient age groups: <35, 35–49, 50–64, and >64
years. TSH concentrations after rhTSH administration were documented according to patient age.
Results: There was a significant correlation between the serum TSH concentrations at both days 3 and 5 and
patient age ( p< 0.0001). None of the other factors examined (gender, menopausal status, weight, body mass
index, baseline TSH, serum creatinine, and estimated glomerular filtration rate) were significant in multivariate
analyses. The mean TSH concentration on day 3 increased significantly when patients were divided into the
aforementioned groups of ascending age (96, 107, 142, and 196 mIU/L, p< 0.0001). Day 5 concentrations in-
creased in a similar manner.
Conclusions: Both days 3 and 5 TSH concentrations were higher in older individuals after rhTSH administration.
This finding did not appear to be related to body weight, body mass index, or glomerular filtration rate in a simple
manner. The TSH concentration achieved may be a result of complex interactions between distribution within fat
and muscle body compartments, hepatic function, and renal function. Prospective studies could examine whether
the magnitude of the TSH elevation after rhTSH administration affects diagnostic or therapeutic efficacy.

Introduction

Use of recombinant human thyrotropin (rhTSH) has
become an integral part of the management of differen-

tiated thyroid cancer (1–3). After intramuscular administra-
tion of 0.9 mg of rhTSH on 2 successive days (designated as
days 1 and 2), serum TSH concentrations generally peak
during the next 24 hours on day 3 (4,5). Serum TSH levels
usually have fallen considerably by day 5. After rhTSH
administration, radioiodine can be administered for either
diagnostic or therapeutic purposes. Radioiodine is usually
given on day 3 (6–10), although other timing protocols are
sometimes employed, particularly if both diagnosis and
treatment are planned with a single series of rhTSH injections
(11,12). In addition, rhTSH-stimulated serum thyroglobulin
levels have diagnostic significance (8,13–15). Serum thyro-

globulin is generally measured on day 5 in diagnostic proto-
cols (8,13,14).

Three previous studies, all conducted in Italy, have exam-
ined the serum TSH concentrations achieved after rhTSH
administration as a function of patient characteristics. A 2003
study of 112 patients showed that day 3 TSH concentrations
were affected by body weight, body mass index (BMI), and
body surface area (BSA) in univariate analyses (16). Only BSA
remained significant in multivariate analyses, with an in-
verse relationship between BSA and TSH. Patient age did not
influence day 3 TSH values in either univariate or multi-
variate analyses. In another study of 105 patients day 3 TSH
concentrations were similarly not impacted by age, but were
lower in men than women (17). However, in multivariate
analyses only lean body mass was independently associated
with peak TSH concentrations, which were reached on day 3
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in 94% of patients. These investigators also found that the area
under the TSH curve was independently associated with lean
body mass. A study performed in a population of 311 patients
showed that day 5 TSH levels were affected by age, with the
magnitude of the logarithmically transformed TSH value in-
creasing with increasing age (18). No correlations between
BMI, BSA, or glomerular filtration rate (GFR) and TSH levels
were identified. In the same study day 5 TSH concentrations
were higher in women than in men. The age of the two gender
groups was not reported, but analyses showed that age and
gender were independent predictors of the log-transformed
TSH. This study did not report day 3 TSH concentrations. The
study methodology did not describe whether day 3 TSH
levels were analyzed and not found to be significant, or
whether these data were either not collected or not subject to
analysis. Consolidating the results of these three studies, it
appears that serum TSH concentrations after administration
of rhTSH are affected by demographic and anthropometric
parameters, but is not clear whether the effect is mediated
solely by body composition or whether other parameters are
also important. The authors are not aware of any data pre-
viously reported by the manufacturers of rhTSH that would
serve to clarify theses issues.

Patients with differentiated thyroid cancer undergoing
rhTSH-assisted diagnostic studies at Washington Hospital
Center typically have full laboratory testing during the week
of their evaluation. Available laboratory data generally in-
clude serum creatinine, days 3 and 5 TSH concentrations, and
day 5 thyroglobulin levels. In addition, complete anthropo-
metric data are available for most patients. We conducted a
retrospective analysis of these patients to determine whether
TSH concentrations achieved on days 3 and 5 were associated
with age, gender, body composition, or renal function.

Methods

Patient data

A group of 112 patients was obtained through chart review
after approval of the project by the Institutional Review Board.
The review included medical records available from 2003
through 2009 at Washington Hospital Center. A search was
conducted for all patients with a diagnosis of thyroid cancer.
The paper and electronic records of these patients were re-
viewed to determine if the patient had undergone a diagnostic
whole body scan using rhTSH stimulation. If they had, their
records were carefully reviewed to determine if sufficient data
had been collected to satisfy the study requirements. In ad-
dition to the requirement for documentation of serum TSH
levels 24 and 72 hours after rhTSH administration, corre-
sponding to days 3 and 5 of the rhTSH protocol, patients were
also required to have a serum creatinine concentration docu-
mented within 10 days of the diagnostic protocol. Complete
demographic and anthropometric parameters were also re-
quired. Any patients without the required data were ex-
cluded. Patients receiving rhTSH for remnant ablation were
also excluded to ensure that body weight or serum creatinine
had not been transiently affected by recent hospitalization for
thyroidectomy and recent initiation of levothyroxine therapy.

Patients with all stages of thyroid cancer were included.
Although patients with metastases were included, to our
knowledge, no patient had functioning metastases that
were secreting thyroid hormone. All patients continued to

receive their prescribed levothyroxine therapy. The following
data were collected from patient records: patient age, gender,
height, weight, BMI, menopausal status, mean TSH value
during the preceding year, baseline (day 1) TSH value, TSH
concentration on days 3 and 5, serum creatinine concentration
obtained within 10 days of TSH determination, clinical labo-
ratory utilized, year of protocol, month of protocol, thyro-
globulin concentration on day 5, thyroglobulin antibody titer
on day 5, presence of distant metastases, presence of residual
neck uptake, type of differentiated thyroid cancer, years
elapsed since thyroidectomy, and years elapsed since last
radioiodine therapy.

Laboratory assessments and GFR estimation

Laboratory testing was performed by the clinical labora-
tory designated by the patient’s insurance company. TSH was
analyzed by Quest Diagnostics, LabCorp, or Washington
Hospital Center Laboratory. TSH assays used by these clini-
cal laboratories employed a third-generation ultra-sensitive
immunochemiluminometric assay with a sensitivity of
0.01 mIU/L (laboratory reference ranges *0.4–4.5 mIU/L).
GFR was estimated using the abbreviated Modification of
Diet in Renal Disease study equation [GFR¼ 186�Serum
creatinine�1.154�Age�0.203�Sex�Race] and reported in mL/
min/1.73 m2) (19,20). Sex adjustments were 1 for men and
0.742 for women; adjustments for race were 1.21 for black
individuals and 1 for nonblack individuals.

Statistical analysis

For pairs of continuous variables, scatter-plots were con-
structed to visually display the respective relations. If found
to be linear with both variables normally distributed, then
the Pearson correlation was computed to statistically de-
scribe the significance, strength, and nature of the relation. If
the assumption of linearity was violated, then the Spearman
rank correlation was used instead.

An independent two samples t-test was used to examine
the existence of a statistically significant difference between
the means of two groups. The independent two samples t-test
assumed that the variable being tested was normally distrib-
uted in each of the two independent groups. When the nor-
mality assumption was violated in either or both groups, the
Wilcoxon-Mann-Whitney test was used.

A one-way analysis of variance was used to examine the
difference in means of normally distributed variables between
groups of three or more. When the normality assumption
was violated, the Kruskal–Wallis test was used. The values of
the variables examined were subsequently ranked. A multi-
factorial analysis of variance was then used to examine sta-
tistically significant differences among the ranks of the study
groups. The analysis of covariance was used to test for sta-
tistically significant differences in the slopes of multiple re-
gression lines. A multiple linear regression was used to model
the relation between the dependent variable and a varying
combination of predictor variable. SAS 9.1.3 was used for all
analyses.

Results

The characteristics of the patient group are shown in Tables
1 and 2. The identified patients had a mean age of 49 years and
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were 77% women. Their mean BMI was 29. Thirty-nine per-
cent of patients were overweight and 35% were obese.
The mean baseline TSH before rhTSH administration was
0.35 mIU/L. The mean TSH concentration on day 3 was
128 mIU/L, and had declined to a mean of 16 mIU/L on
day 5. The mean serum creatinine was 0.7 mg/dL; the mean
estimated GFR was 111 mL/min/1.73 m2). The median thy-
roglobulin concentration after rhTSH stimulation was unde-
tectable. Eighteen percent of patients had thyroglobulin
antibodies and 17% had distant metastases. Nine percent had
residual thyroid bed uptake, with a fractional uptake of<0.1%
in most cases. The mean time elapsed since patients had un-
dergone thyroidectomy and received radioiodine therapy
were 5 and 3 years, respectively, as some patients had received
treatment with radioiodine on more than one occasion.

There was a statistically significant positive correlation
between TSH values on day 3 and the age of the patient
(Spearman correlation: coefficient¼ 0.433, p-value <0.0001)
(see Table 3). The slope of the relationship was 2.2� 0.348 (see
Fig. 1). There was a 1.95 mIU/L increase in day 3 TSH con-
centration for every year increase in age. There was also a
statistically significant positive correlation between the TSH
values on day 5 and patient age (Spearman correlation: co-
efficient¼ 0.635, p-value <0.0001) (see Table 3). The slope of
the relationship was 0.505� 0.348 (see Fig. 1).

None of the following variables were associated with day 3
TSH values or were significant predictors in the model ex-

amining the relationship between TSH values and age: gender,
height, weight, menopausal status, baseline TSH (mean
during the prior year or day 1), serum creatinine, laboratory
utilized, year of rhTSH administration, month of rhTSH
administration, thyroglobulin value, thyroglobulin antibody
titer, presence of distant metastases, presence of residual neck
uptake, histology of differentiated thyroid cancer, years since
thyroidectomy, or years since last radioiodine therapy. BMI
and GFR were significantly associated with day 3 TSH values
( p-values¼ 0.0033 and 0.0012, respectively), but were no lon-
ger significant predictors when age was included in the model.
In the case of day 5 TSH values none of the following variables
were associated with the day 5 TSH values or were significant
predictors in the model examining the relationship between
day 5 TSH values and age: gender, height, weight, BMI,
menopausal status, baseline TSH (mean during the prior year
or day 1), year of rhTSH administration, month of rhTSH
administration, thyroglobulin value, thyroglobulin antibody
titer, presence of distant metastases, presence of residual neck
uptake, histology of differentiated thyroid cancer, years since
thyroidectomy, or years since last radioiodine therapy. Serum
creatinine and GFR were significantly associated with day 5
TSH values ( p-values¼ 0.027 and 0.001, respectively), but
were no longer significant when age was included in the
model. The fall in TSH between days 3 and 5 was affected by
age ( p-value¼ 0.0001) and GFR ( p-value¼ 0.002), with only
age being significant in multivariate analyses. The same was
true of the mean drop in TSH concentration per hour. The day
5 TSH as a percentage of day 3 TSH was affected by age only
( p-value¼ 0.0001).

Patients were divided into four age groups as follows: <35
years (n¼ 14), 35–49 years (n¼ 49), 50–64 years (n¼ 34), and
>64 years (n¼ 15). For each of these age groups, the following
five parameters were examined: (i) day 3 TSH, (ii) day 5 TSH,
(iii) days 3–5 TSH, (iv) days 3–5 TSH/48 hours, and (v) day 5/
day 3 TSH (see Table 3). When examining day 3 TSH con-
centrations, there was a statistically significant difference in
mean TSH values among the four age groups ( p-value
<0.0001). Statistically significant differences in mean TSH
levels on day 3 were found between age groups 35–49 and 50–
64 ( p-value¼ 0.00660), age groups older than 64 and <35
( p-value <0.0001), age groups 35–49 and older than 64
( p-value <0.0001), and between age group 50–64 and <35 ( p-
value¼ 0.0257). There was also a statistically significant dif-
ference in mean TSH levels on day 5 among the four age
groups ( p-value <0.0001). Statistically significant differences
in mean TSH levels on day 5 were found between age groups
35–49 and 50–64 ( p-value <0.0001), age groups >64 and <35
( p-value <0.0001), age groups 35–49 and <64 ( p-value
<0.0001), and age groups <35 and 50–64 ( p-value <0.0001).
Additionally, there were statistically significant differences in
the mean of the variables days 3–5 TSH, drop in serum TSH
per hour, and day 5/day 3 TSH among the four age groups
( p-values <0.0001, <0.0001, and 0.001, respectively). There
were significant correlations between both mean days 3–5
TSH values and day 3 TSH values (Spearman correlation
coefficient¼ 0.985, p-value <0.0001) and between mean
days 3–5 TSH values and age (Spearman correlation
coefficient¼ 0.381, p-value <0.0001).

When dividing the study patients into the aforementioned
age groups, there was no difference between the four age
groups with respect to the number of patients with metastases

Table 1. Demographic and Laboratory

Characteristics of Patients Receiving Recombinant

Human Thyrotropin for Diagnostic Radioiodine

Procedures (Number of Patients¼ 112)

Characteristic Mean (SD) Percentage

Age (years) 49 (13)
Gender

Female — 77
Male — 23

Height (m) 1.67 (0.09)
Weight (kg) 80 (19)
BMI (kg/m2) 29 (6)
<25 — 26
�25 to <30 — 39
�30 — 35

Menopausal status
Premenopausal — 45
Postmenopausal — 32
N/a — 23

Serum creatinine (mg/dL)
All ages 0.7 (0.14)
<35 years 0.6 (0.09)
35–49 years 0.7 (0.12)
50–64 years 0.7 (0.15)
>64 years 0.8 (0.14)

Glomerular filtration rate
(mL/min/1.73 m2)
All ages 111 (23)
<35 years 139 (21)
35–49 years 115 (21)
50–64 years 103 (17)
>64 years 91 (11)

BMI, body mass index; SD, standard deviation; n/a, not
applicable.
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( p-value¼ 0.09), the number of patients with residual neck
uptake ( p-value¼ 0.79), the average TSH concentration dur-
ing the preceding year ( p-value¼ 0.54), and the mean day 1
TSH concentration ( p-value¼ 0.36). Nevertheless, there was a
significantly older age in patients with metastases (mean age
57 years), compared with those without (mean age 45 years)
( p-value¼ 0.005). However, there was no correlation between
age and either the presence of residual radioiodine uptake in
the neck, or day 1 TSH concentration.

Discussion

We have shown that the serum TSH concentrations
achieved in patients between ages 20 and 82 years undergoing
diagnostic radioiodine imaging after rhTSH administration
were significantly and positively correlated with the patient’s
age. This phenomenon was such that day 3 TSH concentration
ranged from 38 to 316 mIU/L. Day 5 TSH concentrations
ranged from 2 to 63 mIU/L. BMI and GFR affected day 3 TSH
and serum creatinine and GFR affected day 5 TSH, but only in

univariate analyses. Endogenous TSH concentrations did not
impact the response to rhTSH, regardless of whether the TSH
concentrations immediately before rhTSH administration or
the average TSH concentrations for the preceding year were
examined. The only factor remaining significant in multivar-
iate analyses was age.

Some of our findings confirm those of previous investiga-
tors. However, components of our findings appear to be dif-
ferent from previously reported findings. Montesano et al.
showed that day 5 TSH concentrations were affected by both
age and gender (18). Our current findings could only confirm
the relationship for age, but not gender. Castagna et al.
showed that the peak TSH achieved after rhTSH adminis-
tration was only affected by lean body mass measured by
dual-energy X-ray absorptiometry scan in multivariate ana-
lyses (17). BMI was only significant in univariate analyses,
and age was not mentioned as a factor that was considered in
the analysis. Unfortunately lean body mass was not one of the
parameters that was recorded in the medical records of our
present group of patients. BMI only significantly affected day

Table 2. Thyroid Cancer-Related Characteristics of Patients Receiving Recombinant Human

Thyrotropin for Diagnostic Radioiodine Procedures (Number of Patients¼ 112)

Characteristic Mean (SD) Percentage

Mean TSH (within last 12 months)
All ages 0.34 (0.81)
<35 years 0.17 (0.53)
35–49 years 0.25 (0.64)
50–64 years 0.31 (0.57)
>64 years 0.55 (1.1)

Day 1 TSH (mIU/L)
All ages 0.35 (0.45)
<35 years 0.48 (0.55)
35–49 years 0.37 (0.52)
50–64 years 0.28 (0.33)
>64 years 0.34 (0.27)

Day 3 TSH (mIU/L) 128 (58)
Day 5 TSH (mIU/L) 16 (11)
Thyroglobulin (ng/mL) 181.6 (1260) median 0
Presence of thyroglobulin antibodies

No — 82
Yes — 18

Distant metastases
No — 83
Yes — 17
<35 years — 0.9
35–49 years — 4.5
50–64 years — 7.1
>64 years — 4.5

Presence of residual neck uptake
Yes — 9
No — 91
<35 years — 1.7
35–49 years — 2.7
50–64 years — 2.7
>64 years — 1.7

Type of differentiated thyroid cancer
Papillary — 78
Follicular — 14
Other variant — 8

Years elapsed since thyroidectomy 5 (6)
Years elapsed since last radioiodine therapy 3 (3)

TSH, thyrotropin.
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3 TSH concentrations in univariate analyses in our study, but
was no longer significant in multivariate analyses incorpo-
rating age. Vitale et al. reported that while body weight, BMI,
and BSA were negatively associated with peak TSH levels, the
only factor that remained significant in multivariate analyses

was BSA (16). Age was considered in this analysis, but was
not found to predict TSH levels. In our particular analysis,
neither body weight not height were significant factors in the
analysis.

We acknowledge several limitations of the present
study. We were unable to measure body composition or
examine diagnostic outcomes as these measures were be-
yond the scope of this unfunded, endocrine fellow-initiated
study. Additionally, serum TSH concentrations were not
measured in a central laboratory, but were analyzed in the
laboratory mandated by the patient’s insurance company.
However, the laboratory utilized did not significantly affect
TSH concentrations in our statistical analysis. All of these
shortcomings could be avoided in a future prospective
study.

The differences between our findings and those of these
other investigators could have several potential explanations.
The latter two studies reported correlations between the
various factors examined and peak TSH values, rather than
day 3 values (16,17). However, this is unlikely to explain any
difference in findings, as in the Castagna et al. study 94% of
peak values actually fell on day 3 (17). The Vitale et al. study
did not give a break-down of whether peak TSH values fell on
day 3 versus 4 (16). However, it seems reasonable to assume
the distribution between days 3 and 4 would be similar. Other
possible differences between our study and the Castagna et al.
study (17) could be a different percentage of overweight

Table 3. Thyrotropin Values, Difference in Thyrotropin Values, Mean Drop in Thyrotropin Per Hour,

and Mean Percentage Changes in Thyrotropin Values on Days 3 and 5 After Recombinant Human

Thyrotropin Administration, with Patients Divided According to Age (Number of Patients¼ 112)

Patients
TSH-derived parameters

Age groups Number Mean SD
p-Value for correlation between mean

TSH parameter and age

Day 3 TSH concentration (mIU/L)
<35 14 96 44 p< 0.0001
35–49 49 107 35
50–64 34 142 57
>64 15 196 72

Day 5 TSH concentration (mIU/L)
<35 14 9 3 p< 0.0001
35–49 49 11 6
50–64 34 20 10
>64 15 28 14

Days 3–5 TSH concentrations (mIU/L)
<35 14 87 43 p< 0.0001
35–49 49 96 32
50–64 34 122 52
>64 15 167 70

Mean drop in TSH concentration/hour (days 3–5/48 hours)
<35 14 1.82 0.87 p< 0.0001
35–49 49 2.00 0.67
50–64 34 2.55 1.07
>64 15 3.49 1.20

Mean percentage change in TSH concentrations (%) (day 5/day 3�100)
<35 14 10 4 p¼ 0.001
35–49 49 11 7
50–64 34 15 7
>64 15 15 4
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subjects and/or the fact that the effect of age was not evalu-
ated. In their study 33% of patients were of normal weight,
33% were overweight, and 33% were obese, compared with a
breakdown of 26% normal weight subjects, 39% overweight
subjects, and 35% obese subjects in our study. These differ-
ences, however, do not appear to be of sufficient magnitude to
account for the different results. It is possible that lean body
mass had an effect on TSH values in their study because age
affects lean body mass, and age was not a factor that was
included in their analysis. However, this line of reasoning is
not supported by the Vitale et al. study (16) in which age was
considered, but not found to be a significant factor.

TSH is cleared by both renal and hepatic metabolism
(21,22) and endogenous TSH has a half-life of about 1 hour
(23). The half-life of rhTSH is reported by the manufacturer as
being 25� 10 hours, with a median time to peak of 10 hours
(range: 3–24 hours). In our study both days 3 and 5 TSH levels
were higher in older individuals. A reasonable initial hypoth-
esis would be that this was due to decreased renal clearance.
Decreasing GFR values were seen with advancing age. In
addition, day 3 TSH and day 5 TSH were both correlated with
GFR, increasing as GFR decreased.

However, day 3 TSH values were also associated with BMI,
with TSH values decreasing as BMI increased. Perhaps this
raises the issue of different metabolism or distribution of
TSH within various body compartments within different age
groups. It has been shown that rhTSH is a hydrophilic drug
(24), perhaps suggesting that it is metabolized in the lean body
compartment. Despite the fact that GFR decreased with age,
days 3–5 TSH values and the hourly decline in TSH concen-
trations were of greater magnitude in the older age groups.
Days 3–5 TSH values were also positively correlated with age.
If the rhTSH half-life were solely determined by renal function
opposite observations would be expected. Hepatic metabolism
would not be expected to be more rapid in older individuals
either. Therefore, the greater fall in TSH levels with time in
older patients could either be due to different kinetics of release
from the intramuscular injection site (which could have an age-
related change in its muscle to fat ratio), or more efficient TSH
clearance associated with higher absolute TSH concentrations.
The latter hypothesis is supported by the fact that day 3 and
days 3–5 TSH values were correlated with each other.

In the final analysis, only age remained a significant pre-
dictor of TSH values. We therefore hypothesize that any
effects apparently exerted through renal function (reflected
in GFR) or metabolism in fat or lean mass compartments
(reflected in BMI) had age as the final common denominator.
If TSH levels were also being impacted by release from the site
of intramuscular injection or by subsequent hepatic metabo-
lism, this could potentially be age related also. These hy-
potheses would account for only age remaining significant in
multivariate analyses.

The different disposal of rhTSH within different age groups
is interesting as a stand-alone observation, as it sheds light
upon alterations that may help understand the physiology of
normal aging. However, if TSH peaks are of different mag-
nitude in different age groups, the additional key clinical
question is whether this affects the sensitivity of diagnostic
scanning or the efficacy of administered radioiodine therapy.
The efficacy of radioiodine therapy is believed to depend on
the amount of radiotracer that accumulates in tissue and the
length of time that it remains there. The accumulation of tracer

would in turn depend on the administered activity, tumor
mass, and fractional uptake (25,26). Tracer uptake can, in
theory, be improved by stimulating the activity or expression
of the sodium iodide symporter (27). Manipulations that are
generally believed to achieve this are dietary iodine depletion
(28,29) and TSH elevation (30,31). Despite the fact that these
two manipulations are commonly employed, not all studies
demonstrate the soundness of these approaches. For exam-
ple, a recent study was unable to show a benefit of a low
urinary iodine with respect to the success of ablation (32). The
length of time that tracer remains in thyroid tissue, on the
other hand, depends on the effective half-time (25,26).
The transient nature of the TSH peak seen with rhTSH, in
contrast to the sustained TSH elevation seen with withdrawal
from thyroid hormone, may be important for retention of
radioiodine within thyroid cells also, by virtue of not pro-
moting release of organified radioiodine from remnant tissue
(33). The effective half-time can also be affected by agents such
as lithium (34).

With respect to TSH concentrations, the impact of the peak
TSH concentration achieved after the administration of
rhTSH on the sensitivity of diagnostic studies or the efficacy of
therapy has rarely been examined. In one study of remnant
ablation, the peak TSH value achieved was not different in
successfully ablated patients compared with those in whom
ablation was deemed unsuccessful (17). However, both groups
had mean peak TSH values of >120 mIU/L, which may have
reached a plateau above the range at which TSH concentra-
tions proportionally influence iodine uptake. In a 1977 study of
a small number of patients undergoing a withdrawal protocol,
it was suggested that TSH concentrations above 30 mIU/L
were necessary to promote radioiodine uptake (35). However,
studies examining a continuum of peak TSH values achieved
after rhTSH administration and diagnostic sensitivity or rates
of successful ablation would appear to be lacking. Two studies
have recently reported similar short-term recurrence rates in
patients who underwent remnant ablation with rhTSH rather
than thyroid hormone withdrawal as the stimulus (12,36).
However, neither of these studies correlated the peak serum
TSH concentrations achieved with clinical outcomes. On the
basis of our study, we were unable to comment on rates of
successful remnant ablation as all patients were undergoing
diagnostic studies only.

The effect of age on peak TSH values could be studied more
rigorously in a prospective study. It is possible that modified
dosing of rhTSH may be indicated to achieve therapeutic TSH
concentrations in individuals under age 40–50 years in whom
TSH levels are generally lower. Alternatively TSH values may
be higher than necessary in older individuals. The TSH level
necessary to maximize diagnostic and therapeutic efficacy
could also be studied in a prospective study.
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