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AbstrAct

OBJeCTIve: Thyroid hormones influence the GH/IGF1 axis, but previous studies have reported 
discrepant results regarding serum IGF1 levels in hyperthyroidism. we have therefore inves-
tigated, at diagnosis, the relationship between serum IGF1 levels and the main characteristics 
of Graves’ disease (GD): severity of hyperthyroidism, goiter size, presence of active Graves’ 
ophthalmopathy (GO), antythyroid antibodies status and titer. DeSIGn AnD meTHODS: 
This cross-sectional study included 98 newly diagnosed hyperthyroid patients with GD who 
presented consecutively at our clinic. The main measured parameters were: TSH, FT4, FT3, 
TT3, thyroglobulin, anti-thyroid peroxidase antibodies (TpOAb), anti-thyroglobulin antibodies 
(ATA), thyrotropin receptor antibodies (TrAb), IGF1. patients were considered IGF deficient 
if IGF1 z score was ≤-2SD from mean for age. RESULTS: In GD patients, men had higher IGF1 
levels (p=0.023) and IGF1 z scores (p=0.013) than women. 18.4% of GD patients were, at diag-
nosis, IGF1 deficient. Compared to patients without IGF1 deficiency, these patients presented 
higher thyroglobulin (median=72.55, Iqr=116.02 vs median=11.40, Iqr=80.74 ng/ml, p=0.002) 
and FT3 (median=11.30, Iqr=7.64 vs median=7.33, Iqr=5.72 pg/ml, p=0.027), and lower ATA 
(median=20, Iqr=0 vs median=34.05, Iqr=161 iu/ml, p<0.001) levels. Thyroglobulin was in-
dependently associated with IGF1 deficiency (AUROC=0.732, 95% CI: 0.620-0.844, p=0.002; 
cut-off for thyroglobulin=50.40 ng/ml, Se=77.8%, Sp=70%). IGF1 status was not influenced 
by gender (p=0.084), current smoking (p=0.558), goiter size (p=0.533), active ophthalmopathy 
(p=0.334), TrAb (p=0.239) or TpOAb status (p=0.367). COnCLuSIOnS: nearly one fifth of 
newly diagnosed GD patients had IGF1 deficiency. IGF1 deficiency was associated with lower 
ATA titers, higher thyroglobulin levels and more severe FT3 hyperthyroidism at diagnosis.
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InTrODuCTIOn
Graves’ disease (GD) is an autoimmune disorder 

characterized by diffuse goiter and thyrotoxicosis 
which can be accompanied by ophthalmopathy and, 
rarely, dermopathy. 

While the role of thyrotropin receptor antibodies 
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(TRAb) and thyrotropin receptor (TSHR) in GD 
hyperthyroidism is well established1 and a correlation 
appears to exist between TRAb levels and the clinical 
activity of Graves’ ophthalmopathy (GO),2 whether 
TRAb or TSHR plays a role in extrathyroidal mani-
festations of GD has not been resolved.3,4 The role 
of the IGF1/IGF1R pathway in the pathogenesis of 
GD was recently studied, although the relationship 
between the thyroid and IGF1 was first described in 
the 80s.5 IGF1 and IGF1R may be actively involved 
early in the pathogenesis of GD. It appears that both 
TSHR and IGF1R contribute to GD pathogenesis 
and together may comprise a physical and functional 
complex in thyroid and orbital tissue of GD patients.6,7 

Thyroid hormones influence the GH/IGF1 axis, 
having a permissive role in GH/IGF1 action and a 
specific effect on plasma levels of some of the GH-
independent IGF binding proteins (IGFBPs). Previous 
studies have reported discrepant results regarding 
serum levels of IGF1 in hyperthyroidism. In 1995, 
J. Frystyk et al showed that, in rats, hyperthyroidism 
increases the circulating low-molecular IGFBPs and 
induces a reduction in free IGF1, which may play a 
central role in regulation of IGF bioactivity by thyroid 
hormones.8 Another study from the same year reported 
reduced IGF1 circulating levels in hyperthyroid pati-
ents, possibly due to nutritional factors.9 Iglesias et al 
demonstrated in 2001 that hypothyroidism is associated 
with significant reductions of IGF1 and IGFBP3 and 
that IGFBP1 is elevated in both hypothyroidism and 
hyperthyroidism.10 Co Ng et al showed, in a study 
performed on adolescent hyperthyroid patients, that 
hyperthyroidism does not cause alterations in the 
serum concentrations of either free or total IGF1. In 
the same study, both serum IGFBP2 and IGFBP3 con-
centrations were elevated during hyperthyroidism and 
correlated with serum T4 levels. These abnormalities 
reversed with normalization of thyroid function.11 
Other studies revealed that hyperthyroidism is asso-
ciated with increased serum IGF1 levels, decreased 
GH responsiveness to GHRH at the pituitary level 
and a lack of suppressive effect of an oral glucose 
load at the hypothalamic level.12 IGF1 was positively 
correlated with free T3 (FT3) and free T4 (FT4) and 
negatively correlated with TSH.13 Lakatos et al re-
ported that IGF1 levels were significantly increased 
in hyperthyroid patients before treatment, correlated 

with serum FT4 levels and returned to normal after 
treatment with methimazole.14 On the other hand, 
serum IGF and IGFBP levels were not reported to be 
elevated in GD patients with active GO.15

The aim of this study was to investigate the re-
lationship between serum IGF1 levels and the main 
characteristics of GD (severity of hyperthyroidism, 
goiter size, presence of active GO, antythyroid an-
tibodies status and titer) in a group of patients with 
newly diagnosed Graves’ hyperthyroidism.

SuBJeCTS AnD meTHODS 

Patients and study protocol 
This cross-sectional study included 98 patients with 

newly diagnosed GD hyperthyroidism, selected out 
of 239 patients consecutively evaluated for thyroto-
xicosis in our clinic between 2008-2012. Exclusion 
criteria were: other etiologic forms of thyrotoxicosis, 
serious concomitant illnesses, pregnancy, diabetes 
mellitus, treatment with drugs known to influence 
the pituitary-thyroidal axis, pituitary disorders. 

GD was defined as the presence of biochemical 
hyperthyroidism (raised serum FT4 and/or FT3 and/
or total T3 (TT3) concentration and suppresed TSH) 
together with two of the following: 1) diffuse goiter 
on sonographic scan, 2) significant titer of anti-thy-
roid peroxidase (TPOAb) and/or anti-thyroglobulin 
antibodies (ATA) and/or TRAb and 3) the presence 
of GO. At diagnosis, goiter size was categorized by a 
single observer on the basis of physical examination 
according to WHO criteria (http://www.who.int/iris/
handle/10665/61278. 12.01.2015). Eye disease was 
classified according to the presence of eye signs in 
categories 2-6 of the NOSPECS classification16 and 
the clinical activity score of GO was calculated.17

Serum TSH, FT4, FT3, TT3, thyroglobulin, TPOAb 
and ATA were assayed at a single laboratory using a 
two-site, solid-phase, enzyme-labeled chemilumine-
scent immunometric assay (Immulite 2000, Siemens 
Healthcare Diagnostics Products Ltd.). Reference 
ranges: TSH=0.4-4.0 miu/L, FT4=0.7-1.85 ng/dL, 
FT3=1.8-4.2 pg/mL, TT3=84-172 ng/dL, thyroglo-
bulin <55 ng/ml, TPOAb=10-35 iu/mL and ATA <40 
iu/mL. Serum TRAb levels were measured using a 
second generation enzyme immunoassay, ELISA 
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kit (DRG Instruments GmbH, Germany). Reference 
range: <1iu/L negative, >1.5iu/L positive. Antithyroid 
antibody status was defined as follows: ATA positive= 
patients with ATA serum levels >40iu/ml; TPOAb 
positive= patients with TPOAb serum levels >35 
iu/ml; TRAb positive= patients with TRAb serum 
levels >1.5iu/L. Serum tumor necrosis factor alpha 
(TNF alfa) was measured using an ELISA kit (DRG 
Instruments GmbH, Germany); reference range: 4.6-
12.4 pg/ml. Serum high-sensitivity C-reactive protein 
(HS-CRP) was assayed using a two-site, solid-phase, 
enzyme-labeled chemiluminescent immunometric 
assay (Immulite 2000, Siemens Healthcare Diagnostics 
Products Ltd.); reference range: <11 mg/L. Serum 
IGF-1 was assayed using a two-site, solid-phase, 
enzyme-labeled chemiluminescent immunometric 
assay (Immulite 2000, Siemens Healthcare Diagnostics 
Products Ltd.). The analytical sensitivity was 20 μg/l, 
the intra-assay CV was 2.3-3.9% and the inter-assay CV 
was 3.7-8.1%. Since IGF1 levels are age-dependent, 
we calculated the standard deviation score of IGF1 
levels according to age (z score). Age-adjusted IGF1 
values were referenced from a previously published 
study by Elmlinger et al18 that used the same assay as 
in our study. Patients were considered IGF1 deficient 
if IGF1 z score was ≤−2 SD from the mean for age.19

The study protocol was approved by the ethics 
committee of Elias Hospital. The study was conducted 
according to the standards of good clinical practice 
and the Declaration of Helsinki and all study patients 
signed an informed consent.

Data presentation and statistical analyses
Descriptive data are presented as means ±SD, 

medians with interquartile range (IQR) or percents. 
IGF1 and IGF1 z score were normally distributed. 
Because thyroglobulin and ATA were not normally 
distributed, their levels were transformed to their 
logarithms before regression analysis and graphical 
representation. Between-groups comparisons were 
carried out using parametric (independent sample 
t-test, one-way ANOVA) or nonparametric (Mann-
Whitney U-test, Kruskal-Wallis one-way ANOVA) 
tests, as appropriate. χ2 test and Fisher’s exact test 
were used to compare proportions in large and small 
groups, respectively. Relations between continuous 
variables were analyzed using Pearson’s correla-

tion parametric coefficient or Spearman’s Rho non-
parametric correlation coefficient. Linear regression 
analyses were performed to determine the influence 
of different predictors on serum IGF1 levels and on 
IGF1 z scores. Logistic regression analysis was used 
to identify the influence of different parameters on the 
presence of IGF1 deficiency. Results are presented 
as Odds Ratio (OR) for the predictor variable, 95% 
confidence interval (CI) and p value for each variable 
assumed as a predictor. The overall validity of the 
model was measured using area under the receiver 
operating characteristic curve (AUROC) with 95% 
CI. The SPSS statistical package for Windows, ver-
sion 20.0. (SPSS Inc., Chicago IL, USA), was used 
to perform all statistical analysis. A p value <0.05 
indicated statistical significance.

reSuLTS

A total number of 98 GD patients were evaluated: 
median age 42 (IQR=23) years, 78 (79.6%) women, 
33 (33.7%) current smokers, 65 (66.3%) with medium/ 
large goiters (grade 2 WHO goiter grading system) 
and 24 (24.5%) with active GO. Mean IGF1 at di-
agnosis was 169.90±82.46 ng/ml and IGF1 z score 
-0.33±1.63. After the initial laboratory evaluation, 
all patients received treatment with methimazole at a 
mean dose of 30.15±7.54 mg/day. The demographic, 
clinical and laboratory characteristics of the 98 patients 
are summarized in Table 1.

At diagnosis, men had significantly higher mean 
serum IGF1 levels (207.13±92.45 vs 160.35±77.49 
ng/ml, p=0.023) and IGF1 z scores (-0.46±1.68 vs 
-0.54±1.56 ng/ml, p=0.013) compared to women. 
Current smokers and nonsmokers had similar serum 
IGF1 levels (p=0.901) and IGF1 z scores (p=0.663). 
There was no significant association between goiter 
size at diagnosis and serum IGF1 levels (p=0.895) 
or IGF1 z scores (p=0.766). There was no significant 
difference regarding serum IGF1 levels (p=0.136) or 
IGF1 z scores (p=0.070) between GD hyperthyroid 
patients with active GO compared to patients without 
GO.

No correlations were found between serum infla-
matory markers HS-CRP, TNF alfa and IGF1 levels 
(p=0.131, respectively p=0.551) or IGF1 z scores 
(p=0.432, respectively p=0.629).
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Eighty-nine (89) (90.81%) patients were TRAb 
positive, 66 (67.30%) were TPOAb positive and 38 
(38.80%) were ATA positive. TRAb and TPOAb posi-
tive patients had similar serum IGF1 levels (p=0.440, 
respectively p=0.640) and IGF1 z scores (p=0.489, 
respectively p=0.785) when compared to TRAb and 
TPOAb negative patients, respectively. ATA positive 
patients had significantly higher serum IGF1 levels 
(191.82±72.49 vs 156.01±85.89 ng/ml, p=0.036) 
and IGF1 z scores (0.12±1.33 vs -0.63±1.74 ng/ml, 
p=0.024) compared to ATA negative patients.

Serum IGF1 was positively correlated with ATA 
levels (r= 0.306, p=0.002) and negatively correlated 
with log serum thyroglobulin (r= -0.394, p<0.001) 
(Figure 1A). IGF1 z scores were positively correlated 

with ATA levels (r= 0.306, p=0.002) and negatively 
correlated with log serum thyroglobulin (r= -0.426, 
p<0.001) (Figure 1B) and FT3 (r= -0.314, p=0.008) 
(Figure 2).

Simple linear regression analysis showed that in 
GD patients, higher FT3 (p=0.044) and thyroglobulin 
(p<0.001), and respectively lower ATA (p=0.027) 
levels are associated, at diagnosis, with lower IGF1 
z scores (Table 2).

IGF1 deficiency (IGF1 z score ≤-2 DS) was present 
in 18 (18.4%) patients. Compared to patients without 
IGF1 deficiency (mean IGF1 192.88±72.50 ng/ml, 
IGF1 z score 0.17±1.31), IGF1 deficient patients (mean 
IGF1 67.74±28.96 ng/ml, IGF1 z score -2.64±0.51) 
presented, at diagnosis, higher thyroglobulin (medi-

Table 1. Demographic, clinical and laboratory characteristics of the 98 newly diagnosed GD patients, according to the presence of IGF1 
deficiency

parameter All
(n=98)

no IGF1 deficiency
(n=80)

IGF1 deficiency
(n=18)

p

Age at diagnosis median (IQR), (years) 42 (23) 42 (21) 46 (35) 0.680
Current smoker N (%) 33 (33.7) 28 (35) 5 (27.8) 0.558
BMI mean±SD, (kg/m2) 25.25±6.48 24.49±5.53 28.55±9.07 0.023
Gender N (%)

Females 78 (79.6) 61 (76.2) 17 (94.4) 0.084
Goiter size N (%) 0.533

Grade 0 3 (3.1) 3 (3.8) 0 (0)
Grade 1 30 (30.6) 23 (28.7) 7 (38.9)
Grade 2 65 (66.3) 54 (67.5) 11 (61.1)

Ophthalmopathy N (%) 24 (24.5) 18 (22.5) 6 (33.3) 0.334
TSH median (IQR), (miu/L) 0.006 (0.010) 0.006 (0.011) 0.005 (0.005) 0.510
FT4 median (IQR), (ng/dl) 3.57 (3.35) 3.35 (3.20) 4.66 (3.18) 0.235
TT3 median (IQR), (ng/ml) 331.16 (293.60) 318.50 (283.00) 417.00 (302.00) 0.168
FT3 median (IQR), (pg/ml) 8.26 (6.30) 7.33(5.72) 11.30 (7.64) 0.027
Thyroglobulin median (IQR), (ng/ml) 25.45 (88.55) 11.40 (80.74) 72.55 (116.02) 0.002
TPOAb median (IQR), (iu/ml) 77.15 (637.62) 234.70(940.25) 57.45 (578.60) 0.270
ATA median (IQR), (iu/ml) 20.00 (51.00) 34.05(161.00) 20.00 (0) <0.001
TRAb median (IQR), (iu/L) 6.12 (14.45) 8.50 (15.40) 8.51 (32.86) 0.690
HS-CRP median (IQR), (mg/L) 2.00 (5.10) 1.91 (5.07) 2.65 (4.51) 0.388
TNFα median (IQR), (pg/ml) 7.50 (5.12) 7.55 (5.07) 7.50 (5.05) 0.752
Data are presented as percents, mean±SD or median (IQR) according to the type of the variable and the normality of distribution. P 
value for comparison between GD patients with and without IGF1 deficiency. IGF1 deficiency: IGF1 z score ≤-2 DS.
GD: Graves’ disease; N: number of cases; IGF1: Insulin-like growth factor 1; IQR: interquartile range; SD: standard deviation; BMI: 
body mass index; TSH: thyroid-stimulating hormone; FT4: free thyroxine; FT3: free triiodothyronine; TT3: total triiodothyronine; 
TPOAb: anti-thyroperoxidase antibodies; ATA: anti-thyroglobulin antibodies; TRAb: thyroid-stimulating hormone receptor antibodies; 
HS-CRP: high-sensitivity C-reactive protein; TNF alpha: tumor necrosis factor alpha.
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Figure 1. Correlation between IGF1 (A) and IGF1 z score (B) and log-transformed serum thyroglobulin levels.

Figure 2. Correlation between IGF1 z score and FT3 at diag-
nosis.

an=72.55, IQR=116.02 vs median=11.40, IQR=80.74 
ng/ml, p=0.002) (Figure 3A), FT3 (median=11.30, 
IQR=7.64 vs median=7.33, IQR=5.72 pg/ml, p=0.027) 
(Figure 4) and lower ATA levels (median=20, IQR=0 
vs median=34.05, IQR=161 iu/ml, p<0.001) (Figure 
3B) (Table 1).

Univariate binary logistic regression analysis identi-
fied log thyroglobulin (OR: 2.97, 95% CI: 1.403-6.299, 
p=0.004) and log ATA (OR: 0.114, 95% CI: 0.016-
0.802, p=0.029), but not FT3 (p=0.14) as idependent 
predictors of IGF1 deficiency (Table 3). Thyroglobulin 
was significantly associated with the presence of 

Table 2. Univariate linear regression analysis of FT3, thyroglobulin 
and anti-thyroglobulin antibodies on IGF1 z score.
parameter Coefficient 95% CI p

Lower upper
FT3 (pg/ml) -0.023 -0.045 -0.001 0.044
Log thyroglobulin  
(ng/ml)

-0.224 -0.357 -0.091 <0.001

Log ATA (iu/ml) 0.241 0.028 0.454 0.027
IGF1: Insulin-like growth factor 1; FT3: free triiodothyronine; 
Log thyroglobulin: logarithmic transformed thyroglobulin; Log 
ATA: logarithmic transformed anti-thyroglobulin antibodies.

Figure 3. Mean log transformed thyroglobulin (A) and antithy-
roglobulin antibody (B) values, at diagnosis, according to IGF1 
status.
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Figure 4. Serum FT3 levels according to IGF1 status, at diag-
nosis.

Figure 5. Predictive value of serum thyroglobulin levels on 
IGF1 deficiency.

IGF1 status was not significantly influenced by 
gender (p=0.084), current smoking (p=0.558), goiter 
size (p=0.533), presence of ophthalmopathy (p=0.334), 
TRAb (p=0.239) or TPOAb (p=0.367) status. ATA 
negative patients had a higher prevalence of IGF1 
deficiency (28.3% vs 2.6%, χ2=10.25, p<0.001; OR 
for IGF1 deficiency 10.76, 95% CI: 1.49-77.62) 
compared to ATA positive patients.

DISCuSSIOnS

In the present study, we investigated serum IGF1 
levels in a group of hyperthyroid patients with newly 
diagnosed GD, without prior antithyroid drug treat-
ment. In order to remove the effect of age on serum 
IGF1 levels we also analyzed IGF1 z scores. Our 
data showed that in newly diagnosed hyperthyroid 
GD patients, IGF1 z score is negatively correlated 
with the severity of FT3 hyperthyroidism and serum 
thyroglobulin levels and is positively correlated with 
ATA levels. Thyroglobulin level at diagnosis was 
significantly associated with the presence of IGF1 
deficiency.

The relationship between the thyroid and the GH/
IGF1 axis is bidirectional. In patients with autoimmu-
ne thyroid diseases, thyroid hormones modulate the 
synthesis and/or the secretion of IGF1 and IGFBP3, 
and this function is apparently not mediated by GH.20 

On the other hand, IGF1 and IGF1R play an impor-
tant role in autoimmunity, the relationship between 
immune system and growth factors having recently 
been characterized. 

Previous studies reported discrepant results regar-
ding circulating IGF1 levels: lower,8,9 unmodified10,11 
or even higher values12-14 in hyperthyroid compared 
to euthyroid patients. These discrepant results may 
be due to different laboratory tests used, changes in 
the number of IGF1R,21,22 an interaction between 
the anabolic effect of IGF-related peptides and the 
catabolic thyrotoxic condition16 or changes associated 
with nutritional signals and/or energy balance.23

To the best of our knowledge, there are only six 
studies that evaluated the plasma IGF-related peptides 
profile in newly diagnosed hyperthyroid GD pati-
ents.11,14,20,24-26 The previous studies were conducted on 
a small number of patients, mostly of different ages 
and genders. The relationship between IGF-related 

Table 3. Univariate binary logistic regression analysis of the factors 
associated with IGF1 deficiency.
parameter Odds 

ratio
95% CI p

Lower upper
Log ATA (iu/ml) 0.114 0.016 0.802 0.029
Log Thyroglobulin (ng/ml) 2.97 1.403 6.299 0.004
IGF1: Insulin-like growth factor 1; Log ATA: logarithmic trans-
formed anti-thyroglobulin antibodies; Log thyroglobulin: loga-
rithmic transformed thyroglobulin.

IGF1 deficiency (AUROC=0.732, 95% CI: 0.620-
0.844, p=0.002; cut-off for thyroglobulin=50.40 ng/
ml, Se=77.8%, Sp=70%) (Figure 5).
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≤-2 DS. Interestingly, these patients had higher thyro-
globulin and FT3, and respectively lower ATA levels 
(Figure 3, 4). Univariate binary logistic regression 
analysis identified thyroglobulin and ATA, but not 
FT3, as idependent predictors for IGF1 deficiency. We 
identified a cut-off level for serum thyroglobulin of 
50.40 ng/ml as a strong predictor for IGF1 deficiency, 
with Se=77.8% and Sp=70%. Patients with thyroid 
disorders may present with, even several years after 
reaching euthyroidism, other complications such as: 
memory impairment,33 depression,34 fatigue or body 
composition changes,35 signs and symptoms that 
are also described in patients with GH deficiency. 
It is known that in thyrotoxicosis protein catabo-
lism predominates, leading to a slight decrease in 
serum total protein concentration.36 Furthermore, it 
was demonstrated that serum IGF1 levels are low in 
severe catabolic states such as acute postoperative 
stress, burns, cystic fibrosis or HIV37 and that the 
recovery from the catabolic states is associated with 
increased levels of IGF1.38 Thus, thyrotoxicosis, a 
catabolic state, could be associated with a decrease 
of IGF1 levels and clinical manifestations similar to 
partial GH deficiency, potentially corroborating our 
results. These findings are however in contradiction 
with the data from other studies reporting high IGF1 
levels in hyperthyroidism, that decreased after ATDs 
treatment.14,26 Zimmermann-Belsing et al suggest 
that the complex IGF system seems intact in thyro-
toxic patients, but changes in body composition and 
the regulation of leptin and insulin secretion during 
treatment of autoimmune thyroid disease influence 
IGF related peptides leaving the patient in a state 
somewhat similar to partial GH deficiency.26

The proinflammatory cytokines TNF alfa and 
IL1 beta often act as negative regulatory signals that 
temper the action of hormones and growth factors and 
may induce a state of IGF1 resistance.39 However, we 
found no correlation between inflamatory markers 
HS-PCR, TNF alfa and IGF1 or IGF1 z scores in 
our GD patients.

Our study has some strengths as well as several 
limitations. Although we studied a relatively large 
population of GD patients, we cannot exclude that we 
could have missed associations of smaller magnitude 
due to low statistical power. Another limitation is that 
we did not compare the GD patients IGF1/IGF1 z-score 

peptides and antithyroid antibodies status and titer 
has been analyzed in only two studies.20,26

In our population of 98 GD patients, serum IGF1 
levels and IGF1 z scores were higher in men com-
pared to women. Previous studies, not performed in 
hyperthyroid populations, have reported similar,27 
higher28 or even lower29 IGF1 levels in men.

Current smoking and goiter size did not influence 
serum IGF1 levels and IGF1 z scores in our popu-
lation. In an earlier study conducted on 130 healthy 
adults, smoking, a known risk factor for GD and GO, 
was independently and positively associated with 
serum IGF1 levels.30 However, a recent study found 
no correlation between tobacco use and serum IGF1 
levels, concluding that smoking does not appear to 
be a major confounder of the reported clinical asso-
ciations between IGF1 and specific disease entities.31

Our 24 hyperthyroid patients with GD and active 
GO did not present different serum IGF1 levels or 
IGF1 z scores when compared to hyperthyroid GD 
patients without GO. Only one study has investigated 
serum IGF1, IGF2, IGFBP1, IGFBP2 and IGFBP3 in 
euthyroid GD patients with active GO and reported 
that IGF1 related peptides are not higher compared 
to those in healthy adults.32 Thus, previously reported 
retrobulbar elevated IGF1 levels seem to be indepen-
dent of serum IGF1 concentration, probably being an 
expression of an auto/paracrine activity.

Our study showed no association between TRAb 
or TPOAb status and titer and serum IGF1 levels or 
IGF1 z scores. Consistent with our data, Zimmer-
mann-Belsing et al, in a study of 24 hyperthyroid 
women with GD, did not identify TPOAb and TRAb 
as significant predictors for total IGF1.26

In our newly diagnosed GD hyperthyroid patients, 
higher FT3 and thyroglobulin, and respectively lower 
ATA serum levels were associated with lower IGF1 
z scores (Figures 1, 2). Previous data regarding the 
relationship between IGF system and thyroid hormo-
nes in GD patients are discrepant. Thyroid hormones 
were either positively correlated with IGFBP3 and/
or IGF111,14,20 or negatively correlated with IGFBP3 
and ALS.26

Eighteen (18) (18.4%) of our GD patients had, at 
diagnosis, IGF1 deficiency, defined as IGF1 z score 
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values with a control group of healthy individuals, 
without pathologies known to influence the GH/IGF1 
axis. Also, we could not extensively study the IGF 
protein system (IGF1, free IGF1, IGF2, IGFBP3, 
ALS) and we did not follow the dynamics of IGF1 
after ATD treatment. Nevertheless, we believe that 
our results contribute some important novel infor-
mation and deserve further validation in large-scale 
prospective studies.

In conclusion, the present study has shown for the 
first time the presence of IGF1 deficiency in nearly 
one fifth of newly diagnosed GD patients. The IGF1 
deficient GD patients’ phenotype was characterized 
by lower ATA titers, higher thyroglobulin levels and 
more severe FT3 hyperthyroidism at diagnosis.
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