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ABSTRACT

Circulating thyroglobulin measurements is a highly spe-

cifi c test in the management of patients aff ected by diff er-

entiated thyroid cancer after total thyroidectomy, followed 

by radioiodine ablation. Th e aim of our study was to com-

pare two thyroglobulinimmunoradiometric assays (INEP, 

Serbia and Cisbio Bioassays, France). Study included 42 

patients of both genders with DTC. Th e subjects were on 

suppres¬sive doses of levothyroxine and followed up. Re-

sults showed concordance between the two assay methods 

for determining serum thyroglobulin for 39 (92.85%) pa-

tients. Statistical analysis showed that there was a direct 

correlation between two IRMA tests, with a positive corre-

lation coeffi  cient r=0.613 (p 0.05). We concluded that there 

is good agreement between the two thyroglobulin assays 

compared in this study.

Keywords: diff erentitated thyroid carcinoma, thyroglob-

ulin, immunoradiometric assay.
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INTRODUCTION

Differentiated thyroid cancer (DTC) is the most com-

mon endocrine malignancy (1, 2). Primary method for 

treatment of DTC is total or near-total thyroidectomy (1, 

2).  Radioiodine (131I) ablation after total thyroidectomy is 

a usual procedure in patients with DTC, which is used to 
ablate the thyroid tissue remnants, the residual or recur-

rent thyroid cancer, and/or its local or distant metastases 

(1, 2). Since DTC originate from follicular thyroid cells, 

the malignantly transformed cells retain some functional 

characteristics of thyrocytes, depending on the degree of 

differentiation. Thus, they have receptors for thyroid-stim-

ulating hormone (TSH) and they can produce thyroglobu-

lin (Tg) (1, 2). 

ABSTRACT

  Merenje  serumskog  tireoglobulina  je  visokospecifičan  test 
koji se koristi u praćenju pacijenata obolelih od diferentovanih 
karcinoma štitaste žlezde nakon totalne tireoidektomije praćene 
radiojodnom ablacijom. Cilj studije je poređenje koncentracija ti- 
reoglobulina dobijenih primenom dva imunoradiometrijska dija- 
gnostička kompleta (proizvođača INEP, Srbija  i Cisbio Bioassays, 
Francuska). Ispitivanjem su obuhvaćena 42 pacijenta oba pola 
koji su nakon totalne tireoidektomije zbog diferentovanog karci- 
noma štitaste žlezde lečeni radiojodnom terapijom. Svi pacijenti 
su bili na supresivnoj terapiji levotiroksinom i redovno su kontro- 
lisani. Izvođenje obe analize je sprovedeno u skladu sa prospek- 
tom proizvođača. Rezultati su pokazali da postoji korelacija iz- 
među dva imunoradiometrijska testa za 39 (92,85%) pacijenata. 
Statistička analiza je pokazala da postoji korelacija između oba 
imunoradiometrijska testa sa pozitivnim koeficijentom korelacije 
r=0,613. Na osnovu rezultata može se zaključiti da postoji zna- 
čajan  stepen  slaganja  u  rezultatima  dobijenim  primenom  dva 
imunoradiometrijska testa.

  Ključne reči: diferentovani karcinom štitaste žlezde, ti- 
reoglobulin, imunoradiometrijski test.

  After total or near total thyroidectomy, followed by ra- 
dioiodine ablation serum thyroglobulin is a suitable mark- 
er  for  DTC  following  (1-4).  Measurements  of  the  serum 
concentration of thyroglobulin in patients with DTC serve 
as  tumor  marker,  to  evaluate  the  effectiveness  of  the  ap- 
plied treatm  ent, detect residual disease and recurrence of 
disease in these patients (1-5).

  Serum  thyroglobulin  is  now  generally  measured  by 
two-antibody  “sandwich”  immunometric  assays  (IMA), 
the antigen is sandwiched between the two antibodies, in 
which the capture antibody is bound to a solid support and 
the  detection  antibody  is  labeled  with  either  an  isotopic

(immunoradiometric assay, IRMA) or non-isotopic (usual-
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ly immunochemiluminescent assay) marker (3,6). Second-

generation) thyroglobulin immunometric assay measure-
ments, have an higher functional sensitivity (≤0.10 μg/l) 

than older (first-generation) tests (functional sensitivity 

1.0μg/l) (3, 4, 6). During  follow-up low risic patients with 

DTC, blood samples are common taken for thyroglobulin 

measurement while the patient is taking L-thyroxine sup-
pression (1-4). Therefore, thyroglobulin assays need sec-

ond-generation functional sensitivity in order to monitor 

the low basal (non-TSH stimulated) thyroglobulin concen-
trations (3-4).

Unfortunately, the thyroglobulin autoantibodies 
(TgAbs) present in 25% to 30% of patients with DTCs can 

interfere with thyroglobulin measurement (3, 5). All of 

the immunometric assay methods were prone to under-
estimate serum Tg in the presence of TgAb, whereas the 

radioimmunoassays methods appeared resistant to TgAb 

interference (6, 7). Radioimmunoassays are still in use 
because this competitive methodology appears to convey 

more resistance to TgAbs interference than other IMA-
class tests, although some interfering TgAbs undoubtedly 

cause some falsely high or low serum thyroglobulin val-

ues (7, 8-10). 
Considering the large differences in concentrations 

thyroglobulin that can be measured by different tests for 
the same serum samples, the aim of our study was to com-

pare the concentrations thyroglobulin obtained using two 

radioimmunoassays of various manufacturers: Cisbio Bio-
assays (France), which has been used for several years in 

the Department of Nuclear Medicine, Clinical Center Kra-
gujevac and new assay from INEP, Serbia which is the first 

time  used in our laboratory.

PATIENTS AND METHODS

This study included 42 patients of both genders with 

DTC. All patients underwent total thyroidectomy and 
were treated with 131I in order to ablate the remain ing 

thyroid tissue. The subjects were on suppres sive doses of 

levothyroxine (TSH<0.15 mIU/L) and followed up. The 
study was conducted at the Department of Nuclear Medi-

cine, Clinical Center Kragujevac. All blood samples were 
originally obtained for diagnostic purposes and studied in 

accordance with national ethical principles and in compli-

ance with the Helsinki declaration. Blood (10 mL) from 
each patient was taken by venipunc ture, and the serum 

separated by centrifugation at 2000 rpm for 15 minutes. 

The sera were stored frozen at -20°C and then thawed and 
all assayed together. 

Serum concentrations of thyroglobulin were measured 
by immu noradiometric sandwich assay (IRMA) (THY-

ROGLOBULINE, Cisbio Bioassays, France) according to 

the manu facturer’s instructions. This assay uses an IRMA 
technique based on the following principle: five monoclo-

nal TgAbs are used for the sandwich. The first four mono-
clonal antibodies are adsorbed onto the tube walls. Fifth 

TgAb (125I-labeled) recognizing an epitope different from 

those rec ognized by the other four is used as the tracer. 
Accord ing to the manufacturer, the lower limit of detec-

tion was 0.2 μg/L and the calibration range was up to 500 

μg/L. The functional sensitivity was 0.7 μg/L. Intra-assay 
CV was <7.0%, and inter-assay CV was <14.6%. The assay 

was standardized against Certified Reference Material 457 
(CRM 457). 

Manu facturer of the second assay is INEP, Serbia. Con-

centration of thyroglobulin is determined by a immuno-
radiometric method using two clones of monoclonal anti-

bodies specific to different epitopes on the thyroglobulin 
molecule. First monoclonal antibody is attached to the 

bottom of the tube and the second monoclonal antibody is 

labeled with the radioactive isotope of iodine 125I. Accord-
ing to the manufacturer, the lower limit of detection for 

this new assay was 0.1 μg/L and the calibration range was 

up to 200 μg/L. Intra-assay CV was <5.6%, and inter-assay 
CV was <5.9%.

After incubation is completed, the contents of the tube 

are aspirated to remove unbound labeled antibodies, and 
the radioactivity in the bound complex is measured in a 

gamma counter. The amount of measured radioactivity 
is directly proportional to the concentration of Tg in the 

sample.
Serum thyroglobulin results were considered con-

cordant if they were undetectable or detectable by both 

methods. Discordance was defined as being present when 
serum thyroglobulin was greater than 1 μg/L by one, but 

undetectable by the other assay.
The concentration of TgAbs was determined by a 

com petitive “one-step” radioimmunoassay (TgAb I step) 

which has been used for several years in our department 
(Cisbio Bioassays, France). It is based on the competi-

tion type principle and carried out in human serum. 

In TgAb radioimmunoassay TgAbs in calibrators and 

diluted patient sera are allowed to interact with 125I la-

belled thyroglobulin. After a incubation and aspiration 
of the supernatant, the tubes are counted on a gamma 

counter. According to the manufacturer, the intra- and 

inter-assay precisions were less than 8.3% and 12.8%, re-
spectively. The method was calibrated against the World 

Health Organization (WHO) First International Refer-
ence Preparation CRM 65/93 and had an analytical de-

tection limit of 6.0 IU/mL. The manufacturer made no 

declaration about possible interference of thyroglobu-
lin on antithyroglobulin mea surements. The measured 

TgAb values were analyzed toward the value of 30 IU/

mL (cut-off for healthy subjects without thyroid disease 
as recommended by the manufacturer of the assay). Au-

toantibody concentra tions higher than 30 IU/mL were 
considered “enhanced.” 

For statistical analysis we use the correlation analysis 

method (Pearson coefficient of correlation), the number of 
detectable Tg levels were compared by the chi-square test 

(SPSS 10.0 program). Results are graphically presented us-
ing the MS Excel application.

122



RESULTS

  In our study serum thyroglobulin concentrations were 
tested in 42 patients with DTC. Within regular follow-up 
a  blood  sample  was  taken  for  the  determination  of  the 
thyroid  hormones,  thyroglobulin  and  antithyroglobulin 
antibodies  in  the  radioimmunological  laboratory  of  the 
Department of Nuclear Medicine, Clinical Center Kragu- 
jevac. Concentration of thyroglobulin is determined using 
two  different  radioimunoassay,  the  concentrations  of  the 
remaining laboratory parameters were determined by ra- 
dioimmunoassays that are in regular use in our laboratory. 
The  characteristics  of  the  tests  taken  from  the  manufac- 
turer’s brochure are given in Table 1.

  According  to  the  manufacturer’s  brochure,  the  ob- 
tained thyroglobulin concentrations are expressed in μg/L 
for both assays.  The measured concentrations were within 
the  range  < 0.1  to  87.0  μg/L  (INEP), and  < 0.2-46.7  μg/L

(Cisbio).  The  thyroglobulin  concentrations  measured  by 
Cisbio Bioassays and INEP assays were different in serum 
samples of 3 patients. In first case, high thyroglobulin val- 
ues (87.0 μg/L) was measured by the INEP assay, while the 
Cisbio assay also detected an elevated thyroglobulin value, 
but almost twice less (43.7 μg/L). In the second case, a high 
concentration  of  thyroglobulin  (57.1  μg/L  INEP)  signifi- 
cantly  differs  from  the  concentration  obtained  for  Cisbio 
thyroglobulin (0.2 μg/L). In the third case, Cisbio radioim- 
munoassay detected a high concentration of thyroglobulin
(46.7μg/L), while the concentration measured by the INEP 
radioimmunoassay  was  below  the  the  limit  of  detection. 
The  one  patient  had  low,  but  measurable  level  of  thyro- 
globulin in the range 0.2-0.6 μg/L.

  Concordance  between  the  two  assay  methods  for  de- 
termining  serum  thyroglobulin  levels  was  noted  for  39
(92.85%)  patients.  Statistical  analysis  showed  that  there 
was a direct correlation between two IRMA tests, with a 
positive correlation coefficient r=0.613 (p<0.01). Using as- 
says we have found that 38 patients had serum thyroglobu-

lin levels below the limit of detection by both methods and 
2  patient  had  elevated  serum  thyroglobulin  level  by  one 
of methods. Concentrations of thyroglobulin are given in 
Table 2. Statistical analysis of the results showed that the 
assays do not differ by separation of the pathological from 

 2= 3.841, p> 0.05).

  In  our  study  population  two  patients  (4.33%)  had  el- 
evated levels of thyroglobulin antibodies (57.7 IU/mL and 
1049 IU/mL). In the first patient (TgAbs 57.7 IU/mL), both 
thyroglobulin assays found a low level of thyroglobulin, be- 
low the first standard concentration (<0.2 i.e. <0.1 μg/L). 
In the second patient, the concentration of TgAbs was high

(1049  IU/mL),  in  this  case,  the  Cisbio  assay  detected  the 
high concentration of thyroglobulin 46 μg/L and INEP as- 
say measured low concentration (<0.2 μg/L).

  Statistical  analysis  showed  a  statistically  significant 
positive  correlation  between  the  concentration  of  TgAbs 
and thyroglobulin Cisbio p<0.01, the Pearson coefficient 
was 0.717, but there is no statistically significant correla- 
tion between the concentration of TgAbs and second thy-

roglobulin assay.

DISCUSSION

  Measurement  of  serum  thyroglobulin  is  a  highly  spe- 
cific  test  in  the  management  of  patients  with  DTC  after 
surgical treatment and radioiodine ablation (1, 2). Accord- 
ing to the guidelines (1, 2) serum thyroglobulin should be 
measured using a sensitive IRMA assay (functional sensi- 
tivity <1.0 ng/ml) standardized on the European reference 
standard (CRM 457) (3). Presence of TgAbs in the circula- 
tion may interfere with the assay, leading to false negative 
serum thyroglobulin determination. Increased concentra- 
tions of TgAbs are manifested in 20-30% of patients with 
DTC  (4-6),  so  the  presence  of  elevated  TgAbs  must  be 
confirmed  or  ruled  out  by  determining  their  concentra- 
tion (4-6). Thyroglobulin is produced by both normal and 
neoplastic  thyroid  cells  and  its  production  is  under  TSH 
control (1, 2). Serum TSH should always be measured at 
the time of thyroglobulin determination (1-2). According 
to the guidelines, in the serum of our patient we measured 
concentration of thyroglobulin, TgAbs, thyroid hormones 
and TSH.

  In clinical work with patients, the results are expressed 
as normal, low or high values, when we take into account 
the acquired values and the reference range. The highest 
percentage of our patients had a low concentration of thy- 
roglobulin, below the lower limit of the measuring ranges. 
When  comparing  two  assays,  results  are  consistent  for 
92.85%  patients.  In  literature  data,  the  coefficient  of  cor- 
relation thyroglobulin measured by different tests is from 
0.68  to  0.792  (5,  9).  In  our  work  the  coefficient  of  corre- 
lation  is  slightly  lower  than  in  the  previously  mentioned 
literature and it is 0.613.

  Measurement of thyroglobulin in serum is technically 
difficult,  associated  with  methodological  problems,  that

Table 2. Agreement of serum thyroglobulin between the two assays

Th yroglobulin
Number of patients>1 μg/L0.2-1 μg/L<0.2 μg/L

Th yroglobulin 
INEP 422139

Th yroglobulin, 
CIS Bioassays 422139

Table 1. Th e characteristic of two assays according to the manufacturers

IRMA Tg (Parameters INEP)
THYROGLOBULINE 

IRMA
(Cisbio Bioassays)

Principle of the assay IRMAIRMA

Tracer 125I 125I

Antibodies monoclonalmonoclonal

Measuring range 0.2-500 μg/L0.1-200 μg/L

Detection limit 0.2 μg/L0.1 μg/L
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can reduce the clinical significance of the obtained result. 
We find that the thyroglobulin concentrations measured 
by  Cisbio  Bioassays  and  INEP  assays  were  quite  differ- 
ent in serum samples of three patients (7.15%). (87.0μg/L 
INEP  vs.  43.7μg/L  Cisbio,  57.1  μg/L  INEP  vs.  0.2  μg/L 
Cisbio, <0.2 μg/L INEP vs. 46 μg/L Cisbio). Many studies 
have  shown  that  measured  values  for  thyroglobulin  dif- 
fer depending on the test employed (4, 5, 10-12). Epitope 
mapping  on  the  thyroglobulin  molecule  has  shown  the 
existence of six different antigenic regions to which dif- 
ferent TgAbs can bind (9, 10). In our first assay (Cisbio)
four  monoclonal  antibodies  are  adsorbed  onto  the  tube 
walls and fifth antibody (125I-labeled) recognizing an epi- 
tope different from those recognized by the other four is 
used  as  the  trace.  In  the  second  assay  first  monoclonal 
antibody  is  attached  to  the  bottom  of  the  tube  and  the 
second monoclonal antibody is labeled with the radioac- 
tive isotope 125I. So, this differences in individual concen- 
trations of thyroglobulin measured in our study could be 
due to the different specificity of the antibodies directed 
at  thyroglobulin  used  in  assays.  Subtle  variations  thy- 
roglobulin  concentration  was  observed  in  one  case  (i.e. 
0.3 μg/L using the INEP vs 0.6 ng/mL using the Cisbio). 
These differences were clinically acceptable. No reference 
values  have  been  established  for  measuring  thyroglobu- 
lin  during  substitution  therapy  with  thyroid  hormones. 
Group  of  authors  suggested  that  for  patients  who  have 
undergone  total  or  near-total  thyroidectomy  and  radio- 
iodine ablation and have no clinical evidence of residual 
tumor serum thyroglobulin should be below 1 μg/L dur- 
ing thyroid hormone suppression (17).

  Before  our  results  were  interpreted,  it  should  be 
noted  that  all  the  values  for  thyroglobulin  and  TgAbs 
in  sera  from  DTC  patients  were  obtained  and  we  con- 
sidered  our  results  for  thyroglobulin  concentration  in 
parallel  with  the  concentration  of  TgAbs.  One  patient 
had significantly elevated level of TgAbs (1049 IU/mL), 
second patient had slightly elevated level od TgAbs (57.7 
IU/mL). In the first patient, with slightly elevated TgAb
(57.7 IU/mL), both thyroglobulin assays found a low lev- 
el of thyroglobulin, below the first standard concentra- 
tion (<0.2 i.e. <0.1 μg/L). On the contrary, in the second 
patient with the high concentration of TgAbs (1049 IU/ 
mL), the Cisbio assay showed a considerable elevation of 
serum  ratio  of  thyroglobulin  but  INEP  assay  measured 
low concentration thyroglobulin (46 μg/L vs. <0.2 μg/L). 
Two  different  results  can  be  explained  by  the  effect  of 
elevated  concentration  of  anti-thyroglobulin  antibod- 
ies.  The  presence  of  TgAbs  leads  to  over-  or  underes- 
timation of thyroglobulin concentrations with different 
degrees  among  assays  (7,  8,  18).  Radioimmunoassays 
methods  appears  more  resistant  to  TgAbs  interference 
than IMA-class tests (7, 19, 20). RIA is relatively resis- 
tant to interference from TgAbs (4, 7, 8), and some au- 
thors  have  observed  good  correlation  among  different 
immunoradiometric assays (15).

CONCLUSIONS

There is good agreement between the two thyroglobu-

lin assays compared in this study. The new INEP IRMA 
thyroglobulin is a sensitive assay for thyroglobulin mea-
surement, and the results were highly correlated with 

those obtained with the Thyroglobulin Cisbio Bioassays. 
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