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1. SYNOPSIS 

Study Title Levothyroxin und Iodide in der Strumatherapie Als Mono- oder 
Kombinationstherapie – LISA-Studie 
Thyronajod® 75 Henning vs. L-Thyroxin Henning® 75 vs. Jodetten® 150 
Henning vs. Placebo in the treatment of nodular goitre  

Study Objective To evaluate if the effect of a 12-month Thyronajod (levothyroxine/iodide 
combination) in the treatment of nodular goitre is superior to the effect 
after 12-month reference treatments with either levothyroxine or iodide 
monotherapies or placebo   
 
Each patient will start with a standard dosage Thyronajod® 75 Henning or  
L-Thyroxin Henning® 75 or Jodetten® 150 Henning or Placebo.  
After 3 months a dosage adjustment will be done due to the TSH result.  
It is aimed with study medication to get a target range of TSH between  
0.2 – 0.8 mU/l  

Study Medication 

 

• 1 tablet Thyronajod® 75 Henning (depending on the TSH result 
after 3 months’ Thyronajod® 50 Henning or Thyronajod® 100 
Henning or  

• 1 tablet L-Thyroxin Henning® 75 (depending on the TSH result  
after 3 months’ L-Thyroxin Henning® 50 or L-Thyroxin Henning® 
100 or  

• 1 tablet Jodetten® 150 Henning or  
• 1 tablet Placebo  

all taken orally once daily 

Project code HB TJ 01/03 

Indication Nodular goitre 

Study phase IV 

Study design Prospective, randomised, double-blind, placebo-controlled, multicentre, 
4 arms  

Duration of treatment  
per patient 

12-month double-blind treatment  

Patient population 1000 male and female patients, 250 patients per group 

Number of study centres Minimum 30  

Inclusion criteria Caucasian 

Age 18 – 55 years (inclusive) 

Normal TSH value (target range between 0.6 – 3.0 mU/l) 

Nodular goitre (women > 25 ml, men  > 30 ml but maximum 60 ml) and 
nodules diameter > 0.5 cm (without cyst component), for nodules > 1.0 cm 
the diagnosis must be performed according to the guideline for diagnostic 
standards of thyroid disorders  

Signed written informed consent 
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Exclusion criteria Thyroid therapy within the last 3 years 

Known focal or diffuse structure autonomous thyroid  

Presence of thyroid cysts 

Ioduria  > 200 µg/dl 

Contraindication to iodine 

Concomitant treatment with iodine-containing medication (i. e. 
amiodarone) 

Use of iodine-containing contrast medium within the last 6 weeks 
Presence of TPO antibodies (maximum twofold normal value) 

Symptomatic coronary heart disease  

Endocrine orbitopathy 

Known autoimmune thyreopathy 

Pregnancy  

Former radioiodine therapy or surgery 

Any acute or chronic illness or allergy 

Dermatitis herpetiformis 

Pathological laboratory results  

Patients who are unable to understand the written and verbal instructions,  
in particular regarding the risks and inconveniences, which they will be 
exposed to as a result of their participation in the study 

Participation in another clinical study with investigational medication within
the last 30 days 

Study criteria Primary objective: 

Change in total volume of all nodules  

Secondary objectives:  

Change in goitre volume after a 12-month treatment, number of nodules, 
echogenity of nodules  

Statistical methods Bonferroni adjusted two-sample t-test comparisons (Mann-Whitney U test 
for count data) for test vs. reference treatments (one of the two active
controls or placebo), analysis of covariance  

Blood samples per patient 5  blood samples per patient within 12 months 

Technical and analytical 
determinations 

Determination of TSH, in a central laboratory 

Measurement of TPO antibodies at each site at screening and after
a 12-month treatment 

Sonography with a 7.5 MHz ultrasound head or higher (a 3.5 MHz 
sonographic head is necessary in addition for large goitres) by 
experienced and proficient sonographic personnel. 

Principal Investigator 

(“Leiter der klinischen Prüfung 
according  to § 40 of the 
German Drug Law  ” 

Professor Dr.med. M. Grussendorf (Stuttgart) 

Planned recruitment January  2004 – January  2005 

First patient out February 2005 

Planned study end June 2006 
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2. INTRODUCTION / STUDY RATIONALE 
The pathogenesis of goiter is not completely understood. An important role has been 
attributed to endogenous thyrotropin (TSH) and other growth factors, mainly induced by 
iodine deficiency (in iodine deficient countries like Germany) [Mazzaferri, 1993; Giuffrida, 
1995].  Levothyroxine  (L-T4) therapy has been used to suppress the action of TSH and to 
reduce successfully the size of nodules (solitary solid nodules) in a portion of the patients. 
But controversial results in a number of studies indicated that a number of factors are 
involved. One of the major factors identified for the development of goitre is inadequate 
alimentary iodine supply. Iodine deficiency together with the action of different growth factors 
has a great proliferative effect on the thyroid resulting in hyperplasia. TSH boosts the 
hypertrophy of the thyroid cells and is, contrary to former interpretations, not the primary 
triggering factor of thyroid growth.  

The worldwide incidence of iodine deficiency and the associated diseases, which primarily is 
goitre, is estimated to be about 11 % of the total population. Thyroid related illness is 
common in Germany. While Germany is known as an iodine-deficient country, goitre is still 
endemic although iodine prophylaxis has been established stepwise since the 1980s. Many 
patients remain undetected for a long period of time. Currently about 70 % of the general 
population in Germany is supplied with sufficient amounts of dietary iodine, whereas the 
others still have deficiency and need iodine supplementation [Gärtner, 2001; Meng, 2002]. 
According to WHO recommendations the daily iodine intake should be 150 – 300 µg; the 
average intake in the German population is estimated to be 100 – 120 µg [Gärtner, 2001; 
Feldkamp, 1998].  

The thyroid gland compensates iodine deficiency with growth and/or development of 
nodules, which are either non-functional (cold nodules) or produce hormones (hot nodules). 

Studies have been conducted with Levothyroxine and iodine either alone or in combination 
for treatment of diffuse and nodular goitre caused by iodine deficiency [Hintze, 1989; Saller, 
1991].  

Monotherapy with iodine in adults bears the risk of hyperthyreosis and the formation of 
autoantibodies due to the high doses needed [Koutras, 1986]. The combination therapy of L-
T4 and iodine interact synergistically and may allow one to reduce the dose of iodine as well 
as L-T4. The use of L-T4 causes a reduction of the hypertrophic degeneration of the follicle 
cells and simultaneously iodine inhibits proliferation of follicle cells and causes a hyperplasia 
reduction. In general nodular goitre will be treated conservatively.  

The treatment of euthyroid goitre with the combination levothyroxine and iodine was 
examined in several studies. In general, the combination therapy proved to be superior to the 
monotherapies in reducing the thyroid volume [Grussendorf, 1996; Klemenz, 1998; Kreissl, 
2001; Hotze, 2002].  

However, performing a meta-analysis Richter et al. [Richter, 2002] found that most of the 
studies, especially in iodine-deficient countries had inadequate sample size, lack of 
randomized assignments of patients, inappropriate control visit schedules, an open design 
and only short follow-up periods. In several of the studies the initial nodule size was not 
defined, the nodule size was inaccurately evaluated, and suppressive treatment of TSH was 
insufficient [Giuffrida 1995; Gharib, 1997]. The authors conclude that a carefully designed 
long-term study is needed to evaluate the benefit of L-T4 and iodine therapy in patients with 
goitre.  
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In a nation-wide thyroid screening initiative ("Schilddrüsen-Initiative Papillon") epidemi-
ological data were collected by measuring sonographic changes of the thyroid in a large 
number of working adults of both sexes between the ages of 18 and 65.  

Thyroid sonography is a relatively simple non-invavsive method to obtain information on size 
and characteristics of the thyroid gland. The first results of this epidemiological trial show that 
more than 30 % of the subjects exhibit a pathological thyroid finding (e.g. goitre or nodular 
thyroid changes). None of the screened subjects expressed any clinical findings of a thyroid 
disease. The incidence of pathological findings increased with age and was more prevalent 
in male subjects as expected. 

 

STUDY RATIONALE 
Though the data concerning medical treatment of endemic goitre in iodine-deficient regions 
as Germany are very inconsistant and controversial, millions of patients are treated with 
thyroid hormones or iodine (e.g. L-Thyroxine is one of the most frequently prescribed 
medicines in Germany) without any evidence-based guidelines for the prescribing physician. 
It is not proven until now, that a patient with nodular goitre will receive any benefit from the 
different treatment regimens with iodine, L-Thyroxine or a combination of both. 

Therefore, a study with a high statistical level is needed to compare the different therapy 
regimens; the design of this study (prospective, double blind and randomized) and the high 
number of included patients will deliver evidence-based results, which will have an influence 
on the treatment of a widespread disease – not only in Germany. 
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3. STUDY OBJECTIVES  
The aim of this study is to evaluate if the effect of Thyronajod (levothyroxine/iodine 
combination) is superior to each of the monotherapies (levothyroxine or iodide or placebo) in 
the 12-month treatment of nodular goitre.  

• Primary Objective:  
 The primary objective is to compare the change in total volume of all nodules after  

12 months Thyronajod treatment  to the change after 12 month of each of the 
reference treatments (one of the two active controls or placebo) 

• Secondary Objectives:  
 The change in goitre volume after Thyronajod treatment will be compared to that after 

each reference treatment  after 12 months’ treatment  
 Additionally, the change in the number of nodules after Thyronajod treatment will be 

compared to each reference treatment after 12 months’ treatment 
 Echogenity of the nodules after Thyronajod treatment will be compared to each 

reference treatment  after 12 months’ treatment  

4. STUDY DESIGN 
The study is a national multicentre, prospective, double-blind, randomised, placebo 
controlled assessment of the efficacy and safety of 3 orally administered thyroid medications 
for goitre therapy and a placebo as control group for a period of 12 months. After 1 year, the 
patients will end their study medication treatment and the investigator will discuss further 
treatment with the patient. 
A total of 1000 patients will be randomly assigned to one of the following 4 parallel groups:  

• Thyronajod® 75 Henning, tablets, combination of 75 µg levothyroxine and 150 µg iodine 

• L-Thyroxin Henning® 75, tablets, containing 75 µg levothyroxine 

• Jodetten® 150 Henning, tablets, containing 150 µg iodine  

• Placebo 

After 3 months a dosage adjustment in the Thyronajod- and L-Thyroxin groups will be done 
based on the TSH result. The target range for TSH is between 0.2 – 0.8 mU/l. 

 

5.  PATIENT SELECTION 
Patients of both gender, between 18 to 55 years of age with TSH levels within the upper 
normal range will be enrolled in this study. Patients will be selected by practicing  
thyroidologists in accordance with the inclusion and exclusion criteria (see section 5.1 and 
5.2).  
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5.1 Inclusion Criteria 

 Caucasian 
 Age 18 – 55 years (inclusive) 
 Normal TSH value (target range between 0.6 – 3.0 mU/l) 
 Nodular goitre (women > 25 ml, men > 30 ml but maximum 60 ml) and nodules 

diameter > 0.5 cm (without cyst component), for nodules > 1.0 cm the diagnosis 
must be performed according to the guideline for diagnostic standards of thyroid 
disorders 

 Signed written informed consent 

5.2 Exclusion Criteria 

 Thyroid therapy within the last 3 years 
 Known focal or diffuse structure autonomous thyroid  
 Presence of thyroid cysts 
 Ioduria > 200 µg/dl 
 Contraindication to iodine  
 Concomitant treatment with iodine containing medication (i. e. amiodarone) 
 Use of iodine-containing contrast medium within the last 6 weeks 
 Presence of TPO antibodies (maximum twofold normal value) 
 Symptomatic coronary heart disease 
 Endocrine orbitopathy 
 Known autoimmune thyreopathy 
 Pregnancy 
 Former radioiodine therapy or surgery 
 Any acute or chronic illness or allergy 
 Dermatitis herpetiformis 
 Pathological laboratory results  
 Patients who are unable to understand the written and verbal instructions, in 

particular regarding the risks and inconveniences they will be exposed to as a result 
of their participation in the study 

 Participation in another clinical study with investigational medication within the last 
30 days.  

Number of patients and study sites 
It is planned to involve a minimum of 30 thyroid specialists to recruit a total of 1000 patients. 
Each site should be able to recruit 50 patients within 1 year. If necessary, to obtain the 
required number of patients, the sites could offer a voluntary thyroid screening initiative 
according to the "Schilddrüsen-Initiative Papillon" to recruit further patients. 
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6. ETHICAL CONSIDERATIONS 
The study will be conducted in accordance with the final version of the study protocol, the 
ethical principles of the Declaration of Helsinki (as amended in Tokyo, Venice, Hong Kong, 
and Sommerset West), ICH-GCP guidelines, and the legal requirements of the German Drug 
Law (Arzneimittelgesetz, AMG) and the Federal data protection law 
(Bundesdatenschutzgesetz BDSG). 

6.1 Patient Information and Consent 

Every patient must to be informed verbally and in writing by the patient information, which 
has been approved by the respective ethics committee.  The written informed consent form 
must be signed and personally dated by the patient and by the physician, who conducted the 
informed consent discussion, prior to performance of any study-specific procedures. 
The date on which consent was obtained will be recorded on the case report form as well as 
in the patient’s medical chart.  

Every patient has the right to refuse participation in the study at any time and without giving 
any reason. Data protection, according to the stipulations of the German Data Protection 
Law, confidentiality and anonymity of the patients are assured.  

6.2 Patient Insurance 

Every patient is insured in accordance with the German Drug Law § 40 (3) against damage 
to health, which might occur during the conduct of the study and the material damages which 
might occur in connection thereto. 

The sponsor is the holder of an annual ALLIANZ global risks third party liability insurance 
policy covering clinical trials worldwide. The insurance certificate contract number is  
IHA 10/445/9900017/220.  

6.3 Ethics Committee (EC) 

The study protocol and any subsequent amendments will be submitted first for review to the 
Principal Investigator’s (“Leiter der Klinischen Prüfung” LKP) responsible Ethic’s Committee 
(EC). This will be the Ethics Committee of the Landesärztekammer Baden-Württemberg.   

The investigators must submit the final protocol and proposed informed consent document to 
their local Ethics Committee, which complies with the ICH Guideline for Good Clinical 
Practice. The EC will provide the investigator with a written decision regarding the conduct of 
the study at that site and a copy of the document will be forwarded to the Project Manager. 
The study will not be initiated and patients will not be enrolled until the appropriate 
documentation of EC approval of the study protocol and the informed consent have been 
received by the Project Manager. 

Amendments to the protocol or any other written information, which is given to the patient, as 
well as any advertisements used for patient recruitment must be approved by the EC before 
implementation. The investigator will make appropriate and timely reports to the EC as 
required by applicable government regulations and EC policy. In addition to progress reports, 
all known information regarding serious and unexpected adverse events, whether observed 
at their clinical site or at another site participating in a clinical investigation with the study 
product, will be reported to the EC.  
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It is the investigator’s obligation to provide the sponsor and/or its designees with copies of all 
study-related correspondence with the EC in a timely fashion and to retain originals in a 
study file. The investigator’s file, including this EC correspondence will be made available 
upon request to appropriate Sponsor designees for monitoring or quality assurance review 
and to governmental regulatory representatives 
 
It is the Sponsor’s and/or its designee’s responsibility to inform the investigator of serious 
and unexpected events observed at other investigational sites. 
 
7. STUDY MEDICATION 

7.1 Description of Study medication 

The study products Thyronajod® 75 Henning, L-Thyroxin Henning® 75, and Jodetten® 150 
Henning are currently marketed for goitre therapy. Batches selected for the study are to be 
manufactured and be released by the sponsor according to GMP standards. After 3 months, 
depending on the TSH result, a dosage adjustment (50 µg Levothyroxine-Na or 100 µg 
Levothyroxine-Na) will be made for Thyronajod and L-Thyroxin. As this study will be 
conducted in a double-blind fashion, two additional batches for Jodetten and Placebo will 
also be labelled to ensure that a balanced study medication supply is established.  

Table 1: Study medications (to be labelled as Thyroid medication 1 -12) 
Thyronajod 

Product name Thyronajod® 75 Henning Thyronajod®  50 Henning Thyronajod® 100 Henning

Formulation tablets tablets tablets 
Dosage active 
ingredient 

75 µg Levothyroxine-Na 
and  196.2 µg KJ 

196 µg KJ=150 µg Iodide

50 µg Levothyroxine-Na 
and  196.2 µg KJ 

196 µg KJ =150 µg 
Iodide 

100 µg Levothyroxine-Na 
and  196.2 µg KJ 

196 µg KJ =150 µg Iodide 

Manufacturer Sanofi-Synthelabo GmbH 

Expiry date  …….. …….. …….. 
 
L-Thyroxin 

Product name L-Thyroxin Henning®  75 L-Thyroxin Henning®  50 L-Thyroxin Henning® 100 
Formulation tablets tablets tablets 
Dosage active 
ingredient 

75 µg Levothyroxine-Na 50 µg Levothyroxine-Na 100 µg Levothyroxine-Na 

Manufacturer Sanofi-Synthelabo GmbH 

Expiry date  …….. …….. …….. 
 
 
Jodetten 

Product name Jodetten® 150 Henning 
Formulation tablets 
Dosage active 
Ingredient 

196.2 µg KJ, 196 µg KJ = 150 µg Iodide 

Manufacturer Sanofi-Synthelabo GmbH 
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Expiry date  …….. …….. …….. 
Placebo  

Product name Placebo 

Formulation tablets 
Ingredients calcium phosphate, microcrystalline cellulose, maize starch,  

silicium dioxide, magnesium stearate 
Manufacturer Dragenopharm Apotheker Püschl GmbH & Co. KG 
Expiry date  01/2007 01/2007 01/2007 

7.2 Allocation of study medication 

Patients will be assigned a consecutive “Screening number” at the time of written consent. 
Once eligibility has been confirmed (including the results of laboratory tests) the patient will 
be given a consecutive “Patient number”. The patient number will be given consecutively, in 
ascending order, according to a site-specific randomisation list, which allocates one of the 
four treatment groups.  

7.3 Packaging and labelling of the study medication 

Dragenopharm Apotheker Püschl GmbH & Co. KG will package and label the study 
medication. The study medication will be released by Sanofi-Synthelabo GmbH. 

The study tablets are packaged in individual small “Duma” containers containing 35 tablets 
for one month’s supply.  

The study medications will be labelled in accordance with the German Drug Law (AMG)  
§ 10. The text of the label will be as follows:  

 
   

Zur klinischen Prüfung bestimmt! 

Für Kinder unzugänglich aufzubewahren! 
 

  

   
1 Tablette enthält: Schilddrüsenmedikation 
 
Menge:   1 Dose enthält 35 Tabletten zum Einnehmen 
 
 

  

    

    

    

    

  

Studien-Nr.:  HB TJ 01/03 

 

Ch.-B.:    ..................... 

Verwendbar bis:   ..................... 

Zentrums-Nr.:   ..................... 
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  Patienten-Nr.: .  ...................... 

 

Hersteller:  Sanofi-Synthelabo GmbH, 10898 Berlin  

 

Nicht über 25°C lagern! 

Vor Licht und Feuchtigkeit geschützt aufbewahren ! 

  

Sanofi-Synthelabo GmbH, LISA Study  Study protocol, Final version, 08-Jan-2004 15 / 29 
 



 

The batch numbers for the 12 study medications will be as follows:  

(1) 011-161-113, (2) 021-112-221, (3) 103-141-311, (4) 103-151-511, (5) 116-011-811,  
(6) 116-113-311, (7) 181-110-144, (8) 221-111-211, (9) 511-911-811, (10) 611-711-130,  
(11) 711-101-119, (12) 911-811-115 

Each site will be provided with an initial shipment of a 3-month study medication supply for 
12 patients. Further shipments will be sent as needed. 

7.4 Dosage and administration 

First, each patient will start with a standard dosage i.e. Thyronajod® 75 Henning, L-Thyroxin 
Henning® 75, Jodetten® 150 Henning or Placebo. Depending on the TSH result (target 
normal value 0.2 – 0.8 mU/l under therapy) a dosage adjustment will be performed after  
3 months. SocraTec-PFC will deliver the appropriate study medication and dosage for each 
patient to the site, which will in turn forward the medication  to the patient.  

One tablet of the study medication is to be swallowed whole with sufficient water, once daily 
30 min before breakfast.  

7.5 Breaking treatment codes  
Every attempt must be made to keep the study blind intact. However, if in the investigator’s 
opinion an emergency situation requires knowledge of the randomization code, Sponsor Project 
Manager, Dr. Vaupel or Socratec-PFC Project Manager Dr. Schinnerling should be contacted  
immediately. The investigator must submit the date and reason(s) for breaking the blind in 
writing to Dr. Vaupel or Dr. Schinnerling, within 24 hours. 

7.6 Storage, dispensing and return of study medication 

All study supplies are to be stored in a locked area separately from normal practise stocks 
and stored at room temperature. The site will confirm receipt and disposition of study 
medication in writing. 

The study medication will be given to the patient at the baseline visit. At visits 2 and 3 (see 
flow chart, section 9) a blood sample will be taken to determine the TSH level and 
afterwards, after the TSH result is available, the appropriate dosage of the same study 
medication will be sent to the patient. Patients will be instructed to return unused study 
medication in the original Duma container at each study visit. After medication reconciliation 
is complete at the end of the study, all study medication containers (used and unused) 
received by the investigator will be collected by the monitor. 

7.7 Patient Compliance 

Compliant patients are defined as those, who have taken at least 80% of the prescribed 
dose. 
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8. CONCOMITANT THERAPY 
Permitted concomitant medication  

Concomitant medication treatment may be necessary. Depending on the type and duration of 
treatment, the investigator may decide whether this is acceptable for further study 
participation or whether the patient needs to be withdrawn for his own safety. A concomitant 
medication (documented by generic name), the dosage and each change in the dosage as 
well as the start and end dates of therapy are to be documented in the case report form. 

If any of the medications, below, are required, then with specific caution: 

 Salicylate, dicumarole, furosemide, clofibrate replace levothyroxine from the plasma-
protein linkage 

 Phenytoin: fast i.v. application may produce increased plasma level of levothyroxine  
and liothyronine and favor in some cases a development of cardiac arrythmia  

 Antacids with aluminium and ferric salts, because resorption of levothyroxine could be 
reduced  

 Antidiabetics and coumarin derivates: dosages of these drugs must be adapted and 
the laboratory parameters glucose and blood coagulation must be controlled 

Not permitted concomitant medication 

 Amiodarone: due to high iodine concentration, amiodarone could initiate 
hyperthyreosis as well as hypothyreosis 

 Any other iodine-containing medication 

 
9. METHODS 

Table 2: Study Procedures Flowchart 

Procedures Screening Baseline Control Study end 

 Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 

Study day within 
- 4 weeks 

0 3 months 
±  7 days 

6 months 
± 7 days 

12 months 
± 14 days 

Written informed consent      

Medical history      

Physical examination      

Vital signs (blood pressure, pulse)      

Sonography      

Clinical laboratorya      

TSH a b  b  b  b 

TPO antibodiesa      

Iodine determination in urinec      

Study medication supply      

Study medication return      

Adverse event questioning      

Concomitant medication      
a = each site  
b = central lab in Stuttgart 
c = central lab in Würzburg 
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9.1 Visit procedures  

In order to check inclusion and exclusion criteria each patients will undergo a pre-study 
examination (screening). 

Screening (Visit 1): Day -28 (max.) to Day -1 
The following procedures and assessments must be performed prior to receiving the first 
dose of the study medication: 
 

 Informed consent: study related details will be carefully discussed with the patient, 
and the patient will be asked to sign the approved Informed Consent Form. Signed 
Informed Consent must be obtained before proceeding with other evaluations. 

 Medical history  

 Vital signs (Blood pressure and pulse) 
 Clinical laboratory: leukocytes, erythrocytes, haemoglobin, haematocrit, potassium, 

          calcium, creatinine, γ-GT, GPT, AP 

 Determination of TSH and antithyroidal antibodies (anti-TPO) at each site; for all 
other visits TSH determination will be measured by using the central laboratory 

 Ultrasound examination of the thyroid gland, for nodules > 1.0 cm the diagnosis must 
be performed according to the guideline for diagnostic standards of thyroid disorders 

 
Visit 2 (Baseline): Day  0 

 Complete physical examination, including weight and height 

 Ultrasound examination of the thyroid gland 

 Vital signs  

 Determination of TSH 

 Iodine determination in urine 

 Review inclusion and exclusion criteria 

 Study medication dispensing according to the consecutive patient number 

 The patient will be instructed to take the study medication with water the next morning 
30 minutes before breakfast and to return the Duma bottles at the next visit 

 
Visits 3 and 4 (Control):  

The following evaluations are to be completed after 3 and 6 months. Study visits are to be 
completed within ± 7days of the protocol-specified visit date calculated from the baseline 
visit.  Regularly scheduled evaluations will be made for all patients, even if they may have 
discontinued the study medication treatment.  

 Review of AEs and changes in concomitant medication 
 Study medication return (Drug accountability will be done by the monitor and not by 

the investigator or study staff) 
 Vital signs 
 Determination of TSH  
 Ultrasound examination of the thyroid gland 
 The site will forward the appropriate study medication to the patient after the receipt 

of the TSH result 
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Visit 5 (Study end): 

End of study visit has to be completed within 12 months (± 14 days) calculated from the 
baseline visit.  

 Review of AEs and changes in concomitant medication 
 Study medication return (Drug accountability will be done by the monitor) 
 Physical examination 
 Vital signs 
 Clinical laboratory: leukocytes, erythrocytes, haemoglobin, haematocrit,  

                               potassium, calcium, creatinine, γ-GT, GPT, AP  
 Determination of TSH 
 Antithyroidal antibodies (anti-TPO) 
 Iodine determination in urine 
 Ultrasound examination of the thyroid gland  

9.2 Laboratory methods 

The patients must be instructed to come to each visit in a fasted state before the blood 
sample is taken. Specific instructions for handling TSH samples will be given by the central 
laboratory. TSH will be measured by commercial assays in a central laboratory for all visits, 
except for the screening visit which will be determined at each site’s laboratory. At screening 
and at the study end visit the TPO antibodies will be determined by the site’s laboratory. The 
site’s laboratory will also perform the clinical laboratory analysis.  

The iodine determination in urine at the baseline visit and at the study end visit will be done 
at the University of Würzburg.  

9.3 Normal ranges for laboratory variables 

Each site must send SocraTec-PFC / Sponsor a current list of normal values of the chemistry 
parameters and the lab certificates prior to shipment of study medication. SocraTec-PFC / 
Sponsor shall be informed immediately about any change in normal values during the study.  

9.4 Efficacy measurements 

Efficacy measurements will be done as follows: 

• Ultrasonography with 7.5 MHz or higher (a 3.5 MHz sonographic head is necessary in 
addition for large goitres) by an experienced and proficient examiner, who is masked to 
treatment assignment. Each patient examination should be performed by the same 
examiner to reduce variability. 

• Calculation of the goitre and nodule volumes will be done by the published method of 
Brunn and Block [Brunn J, 1981] according to the following formula: 

 Male:  Lobe volume (ml) = 0.50 length x depth x width (in cm) 

 Female:  Lobe volume (ml) = 0.48 length x depth x width (in cm) 
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10. TIME SCHEDULE 
After the LKP EC approval the German Health Authority will be notified and the local 
authority will be informed about the investigator participation of each “Bundesland”. It is 
planned to initiate the first sites in January 2004. After a 12-month recruitment time, and a 
12-month treatment period, the first patient will complete the clinical study part in June 2006.   

11. DRUG SAFETY 
11.1 Definition of Adverse Events (AEs) 

An adverse event is defined as any untoward medical occurrence in a patient or clinical 
investigation subject administered a pharmaceutical product and which does not necessarily 
have a causal relationship with this treatment. An AE can therefore be any unfavourable and 
unintended sign (including an abnormal laboratory finding) or symptom, or disease 
temporarily associated with the use of a medicinal (investigational) product, whether or not 
related to the medicinal (investigational) product.  

11.2 Definition of Serious Adverse Events (SAEs) 

A serious adverse event is defined as any untoward medical occurrence that at any dose 

• results in death, or 
• is life-threatening, or 
• requires hospitalisation or prolongation of existing hospitalisation, or 
• results in persistent or significant disability/incapacity, or 
• is a congenital anomaly/birth defect 

Important medical events that may not be immediately life-threatening or result in death or 
hospitalisation but may jeopardise the patient or may require intervention to prevent one of 
the other outcomes listed in the definition above should also be considered serious. 

Examples of such events are intensive treatment in an emergency unit or at home for allergic 
bronchospasm, blood dyscrasia or convulsions that do not result in hospitalisation, or 
development of drug dependency or drug abuse. 

The term „life threatening“ in the definition refers to an event in which the patient was at risk 
of death at the time of the event; it does not refer to an event, which hypothetically might 
have caused death if it were more severe. Hospitalisation for rehabilitation or surgery already 
planned before the start of the study period is not a serious AE. Such an event meets the 
definition of „no case“.  

11.2.1 Definition of unexpected Adverse Events 
An AE/SAE, whose nature or severity is not consistent with the applicable product 
information, (Investigator´s Brochure, local product information sheet) is an Unexpected 
AE/SAE.  

11.3 Causality  

Classification of causality of adverse events to the study drug 

Every AE experienced during the clinical trial must be evaluated for its relation to the 
investigational medication administered. The causal relationship of an adverse event with the 
investigational product(s) will be classified as follows: 
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Probable When there are good reasons and sufficient documentation to assume a 
causal relationship in the sense of plausible, conceivable, likely but not 
necessarily highly probable. 

Possible When there is sufficient information to accept the possibility of a causal 
relationship in the sense of not impossible and not unlikely, although the 
connection is uncertain or doubtful, e.g., due to missing data or insufficient 
evidence. 

No causal 
relationship 

When there is sufficient information to accept a lack of a causal relationship 
in the sense of impossible and improbable. 

Unclassified When the causal relationship is not assessable for whatever reason, e.g. 
due to insufficient evidence, conflicting data or poor documentation. 

 

11.4 Recording of AEs 
Adverse events are to be documented on the appropriate case report form including 
information about type of AE (description, diagnosis), time course of AE (date and time of 
onset and end) and evaluation of seriousness and all measures resulting from the AE. 
Furthermore, the outcome of the AE and the relationship with the study medication 
(causality) is to be classified. After termination of the clinical trial phase, any adverse event 
having occurred will be listed and described in the report including a judgement about the 
relation of the AE to the treatment. 
Classification of adverse events with regard to (maximum) intensity 
The intensity of an adverse event is to be classified according to the following criteria 

Mild The AE impairs the normal functional level of the patient only slightly, if at all. 
Moderate The AE impairs the normal functional level of the patient to a certain extent. 
Severe The AE represents a clear-cut, marked impairment of the patient's normal 

functional level. 

Each degree of intensity occurring within the course of observation of an untoward medical 
occurrence is to be documented and evaluated as a single adverse event. 

Specification of the outcome of adverse events 
The outcome of an adverse event is to be classified as follows: 

recovered 
recovered with sequelae 
not yet recovered 
death 
unknown 
The sponsor should expedite the reporting to all concerned investigator(s)/institution(s) and 
to the regulatory authority(ies) of all AEs that are both serious and related. Such expedited 
reports should comply with the applicable regulatory requirement(s) and with the ICH 
Guideline for Clinical Safety Data Management: Definitions and Standards for Expedited 
Reporting. Safety data will be summarised in the final report. Listing of individual values and 
descriptive statistical evaluation will be given for all measured values including clinical 
laboratory parameters, heart rate and systolic/diastolic blood pressure. Furthermore, AEs will 
be described and judged considering medical relevance 

Sanofi-Synthelabo GmbH, LISA Study  Study protocol, Final version, 08-Jan-2004 21 / 29 
 



 

11.5 Reporting of AEs 

SAEs are to be documented in detail on the SAE form in addition to the regular AE 
documentation on the case report form. Each  Investigator must report SAEs within 24 hours, 
at the latest the next working day, to the Drug Safety Department of the sponsor. 

 Dr. Gernot Schreiber 
Sanofi-Synthelabo GmbH  
Geschäftsbereich Henning 

Potsdamer Straße 8 
10785 Berlin 

Telephone 030/2575-2170 / Fax 030/2575-2295 
  

SAEs which, according to present knowledge, might be caused by the study drugs require 
immediate, thorough medical assessment by the Principal Investigator. The decision 
regarding termination of the entire study will be taken on the basis of this assessment and in 
accordance with the German Drug Law (AMG) and the legal requirements of other involved 
countries. 

The relevant ethics committee as defined by the AMG § 40 must be informed, if the AEs 

•  are serious and related, or 

•  are unexpected and might jeopardise the safety of the subjects or the conduct of the study  

11.6 Monitoring of patients with AEs 

Any AE that occurs in the course of the study must principally be monitored and followed up 
until  

- it receeded 

- pathological laboratory findings have returned to normal 

- exclusion of a relationship to the study medication  

AEs, which are still present at the end of the study are to be followed up until a final 
assessment is possible. All deaths, regardless of cause or relationship, must be reported for 
subjects on study and for deaths occurring within 30 days of last study medication dose or 
within 30 days of last study evaluation, whichever is longer. 

11.7 Overdosage and intoxication with the study medications 

The investigational products contain levothyroxine and/or iodine as active ingredient. 

Adverse effects of L-T4 are related to overdosage and generally correspond to symptoms of 
hyperthyroidism. These adverse effects usually disappear after dosage reduction or 
temporary discontination of treatment. Thyroid crisis has occasionally been reported 
following massive or chronic intoxication [Roti, 1993]. Single large doses of L-T4 up to 3 mg 
in healthy individuals appear to be safe and lack clinical toxicity [Wenzel, 1977; Spencer, 
1995; Wenzel, 1974; Wallack, 1970]. In former studies with about 400 drug exposures single 
oral L-T4 doses of 600-700 µg/d were tolerated without any serious adverse reaction; only 
rarely mild effects like heat intolerance, nervousness, and sleep disorders were observed 
that could be attributed to L-T4 [Walter-Sack, 2003]. Further effects, which can occur, are 
tachycardia, palpitations, cardiac arrythmia, chest pain, muscular weakness, muscle cramps, 
hyperhidrosis, fever, tremor, vomiting, diarrhea, weight loss, headache, Pseudotumor cerebri 
and menstruation disorders [Product information of L-Thyroxin Henning, 2003].  
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Thyroid agents are contra-indicated in untreated thyrotoxicosis and should be used with 
caution in patients with cardiovacular disorders including heart failure and hypertension 
[Product information of Thyronajod 2003]. Thyroid replacement therapy should be introduced 
only very gradually in elderly patients and those with long-standing hypothyroidism to avoid 
any sudden increase in metabolic demands. L-T4 should not be given to patients with 
adrenal insufficiency without adequate corticosteroid coverage. Otherwise the thyroid 
replacement therapy might precipitate an acute adrenal crisis [Toft, 1994].  

Iodine supplementation for prevention of goitre in otherwise healthy individuals can be 
scheduled as daily intake of the required amounts or as a larger single iodine dose up to 
1500 µg once per week [Product information of Jodetten, 2003]. Extrathyroidal adverse 
effects of iodine are uncommon. The most frequently encountered adverse reaction is 
sialoadenitis, but this occurs only after the administration of large doses of iodine. Drug 
sensitivity rashes, including dermatitis herpetiformis and hypocomplementemic vasculitis, 
can occur after iodine exposure, but are rare. In addition, fever, ocular itching and burning, 
dry cough, diarrhea, or headache can occur. 

With respect to intrathyroidal effects, single doses of 450 to 900 µg  iodine can be regarded 
as safe in normal individuals. However, subtle effects on thyroid function are possible. Large 
doses of iodine (40 to 150 mg per day) can cause small but significant rise in TSH. Smaller 
quantities of iodine (1500 to 4500 µg/d) administered to normal individuals, who resided in 
iodine-replete areas resulted in significant decreases in serum TT4 and fT4,but not in serum 
TT3 concentrations, whereas TSH concentrations increased [Gardner, 1988]. The smallest 
quantitiy if iodine that did not affect thyroid function after prolonged administration was 500 
µ/d [Paul, 1988].  

In small other studies, however, this small quantity of iodine enhanced the TSH response to 
TRH and in a few patients also increased the basal serum TSH concentration above the 
normal range. Thus, iodine administration of about 500 µg/d above the normal diet in iodine-
sufficient areas might cause subtle changes in thyroid function.  

In particularly susceptible persons, iodine exposure may also cause three primary types of 
intrathyroidal effects.   

1. Iodine thyroiditis, which sometimes causes painful inflammation of the thyroid that 
occurs after intake of large doses of iodine 

2. Iodine goitre with hypothyroidism or more commonly goitre alone without 
hypothyroidism 

This also usually occurs after prolonged exposure to dietary iodine or drugs 
containing iodine.  

3. Iodine-induced thyrotoxicosis, which is seen after excess iodine exposure in four 
patient groups: 

 patients from areas of endemic goitre 

 patients with known goitre 

 euthyroid patients with autonomous hyperactive nodules or a history of previous 
hyperthyroidism or Grave’s disease 

This has been rarely observed in patients with no underlying thyroid disorders 
[Nuovo, 2001; Roti, 1996]. 
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12. STATISTICS  

12.1 Analysis populations 

The primary analysis population is the ITT population. The ITT (intention-to-treat) population 
consists of all randomised patients, who received at least one dose of study medication. 

Further analyses will be performed in the PP population. The PP (per protocol population) 
consists of all patients of the ITT population, who met the inclusion critieria and did not meet 
the exclusion criteria, did not experience any protocol violation and were in particular treated 
with the study medication according to the standard procedure as defined in the study 
protocol.  

12.2 Primary endpoint 

12-month difference from baseline in sonographically determined log total volume of all 
nodules with a diameter of >0.5 cm. 

12.3 Secondary endpoints 

 12-month difference from baseline in log thyroid volume, number of nodules, number 
of nodules with high/normal/low echogenity and log maximal nodule volumes  

12.4 Randomization and Sample Size 

250 patients per group will be randomized. The rationale for the choice of the sample size is 
given in the Appendix 3 (Executive Summary of July 7, 2003). While the calculations in 
appendix 3 concern the total thyroid volumes, it is assumed based on unpublished data that 
the differences in log total nodule volumes behave sufficiently similar to allow the 
demonstration of relevant therapeutic differences with the same sample sizes. With these 
sample sizes, the probability will be at least 80% that a true difference of 0.06 log units 
between test and one of the reference treatments will be detected, assuming that the true 
within-group standard deviation of the primary variable is 0.2 log units and the drop-out rate 
is below 15%. 

12.5 Description of statistical analysis 

The primary analysis will consist of the three two-arm comparisons (test vs. one of the two 
active controls or placebo) of the primary variable, using two-sample t-tests. The level of the 
t-tests will be 0.0167 two-sided in order to guarantee a multiple test level of 0.05, according 
to the Bonferroni procedure.  

Further analysis include the corresponding analyses of the secondary variables (the numbers 
of nodules will be analysed using the Mann-Whitney U test, as this is a count variable). 
Analysis of covariance will be applied additionally, in order to adjust for baseline 
measurements and demographic parameters. A detailed statistical analysis plan will be 
prepared before unblinding of the study. 

12.6 Coding Procedures 

The body systems of the medical conditions will be coded according to MedDRA. The 
specific conditions will be coded according to WHO dictionary. 

12.7 Data handling procedures  

The CRFs will be logged in, entered in a double-data fashion and checked using 
computerised and manual means to identify inconsistencies (validation plan). DMSys Version 
5.0 software will be used for data entry and automated checks. Queries will be issued, e.g. 
on missing data, inconsistencies, illegibilities, illegal values and improperly corrected items 
(e.g. without initials, date of change or a clear reason for change). Answers to queries, which 
have to be signed by the investigator, will be implemented in the database and kept together 
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with the original CRF. When the two databases are 100% concordant, inconsistencies etc. 
are resolved and data sets are clean, the database will be locked and will be provided to the 
statistician to perform the statistical analysis. 
 

13. STUDY MANAGEMENT 
13.1 Data Handling  

Data required according to this protocol are to be recorded for each patient on the 
appropriate Case Record Form (CRF). Entries on the CRF must be legible and made using a 
black ball-point pen. Pencils and correction fluids are not allowed. If corrections are 
necessary, they will be entered by a member of the site study team in the following manner: 
the wrong CRF entry will be crossed out; however, it must remain legible, and the correct 
entry will be placed next to the error. Corrections must be initialled and dated by an 
authorised study team member. For corrections concerning AEs or a primary variable, a 
reason must be provided. 

13.2 Monitoring 

In accordance with International Conference on Harmonization Good Clinical Practice 
(ICH-GCP) guidelines, the study monitor must have direct access to the investigator’s source 
documentation in order to verify the data recorded in the CRFs for consistency.  
 
The monitor is responsible for routine review of the CRFs at regular intervals throughout the 
study, to verify adherence to the protocol, and the completeness, consistency and accuracy 
of the data being entered on them. The monitor will review the signed informed consent, the 
patient medical record, the Investigator File, study medication storage and check the 
medication compliance due to the study medication accountability form. The monitor must 
have direct access to any subject records needed to verify the entries on the CRFs. The 
investigator agrees to cooperate with the monitor to ensure that any problems detected in the 
course of these monitoring visits are resolved. 

13.3 Audits 

Any study may be selected for audit at any time by the sponsor, its designee or by a 
regulatory body. The investigator and his team should be available when the auditors visit 
and the auditors will need direct access to the patient data.  

14. CHANGES 

14.1 Amendments to the study protocol 

All protocol amendments will be issued by the sponsor and must be signed and dated by the 
LKP, by each investigator and approved by the Ethics Committee and Regulatory Agency 
prior to implementation of the amendment.  

14.2 Deviations from the study protocol 

In situations requiring a departure from the protocol, the investigator or other physician in 
attendance will contact the monitor by fax or telephone. If possible, this contact will occur 
before implementing any departure from protocol. The CRF and source documentation must 
describe any departure from the protocol and the circumstances. 
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14.3 Premature discontinuation of Patients 

The investigator or the sponsor may prematurely discontinue an individual patient from the 
study at any time for the following reasons: 

 If a patient suffers an adverse event that, in the judgment of the investigator or 
sponsor, presents an unacceptable risk to the patient 

 If a patient develops an illness or complication that is not consistent with the protocol 
requirements or which justifies withdrawal from the study 

 Non-adherence to the study conditions or relevant deviations from procedures as 
established in the study protocol 

 Withdrawal of consent 

 If a patient has used a prohibited medication or treatment, or otherwise fails to comply 
with protocol requirements  

 The patient shows signs of a hypersensitivity reaction 

 Pregnancy  
 

If a patient is prematurely withdrawn from the study, the procedures foreseen for Visit 3 (end 
of study) will be performed at the time of patient discontinuation.  
The investigator must document the reason for patient discontinuation on the patient 
“Premature Discontinuation” page of the CRF. The patient should also complete a follow-up 
visit within 1 month for the safety aspects and study medication return whenever possible.  
 
If not possible, a follow-up telephone call will be made to the patient within 1 month after the 
date of discontinuation to document resolution of any outstanding adverse events or to 
record any new adverse events. All adverse events will be followed up by phone or in person 
until resolution or until a stable clinical endpoint is reached. 
 
In the event a patient discontinues due to an adverse event, the investigator should notify the 
SocraTec-PFC’s Project Manager by telephone, fax or email within 48 hours of 
discontinuation. 

14.4 Replacements of patients 

Patients who prematurely discontinue participation will be not replaced.  

14.5 Premature discontinuation of the study / of a center 

• Serious adverse events (SAEs)  
• Occurrence of AEs unknown to date in respect of their nature, severity and duration or 

the unexpected incidence of known AEs 
• Insufficient recruitment of patients 
• Both the sponsor and the investigator reserve the right to terminate the study at any time.  

Should this be necessary, both parties will arrange discontinuation procedures. In 
terminating the study, Sanofi-Synthelabo GmbH, Geschäftsbereich Henning, and the 
investigator will assure that adequate consideration is given to the protection of the 
subjects’ interests. 
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14.6 Confidentiality and investigator agreement 

The methods of data collection and processing are designed to safequard the confidentiality 
of the parties. The results of this study are considered to be the property of Sanofi-
Synthelabo GmbH, Geschäftsbereich Henning Berlin. The confidentiality agreement will be 
part of the investigator study contract. An investigator statement will be also implemented in 
the investigator study contract that the investigator has read the protocol, including all 
appendices, and has agreed that it contains all necessary details for them and the staff to 
conduct this study as described. The investigator will conduct this study as outlined herein 
and will make a reasonable effort to complete the study within the time designated. The 
investigator will provide all study personnel under his/her supervision copies of the protocol 
and access to all information provided by the sponsor. The investigator will discuss this 
material with them to ensure that they are fully informed about the study medications and the 
study. 

 
15. STUDY REPORT AND PUBLICATION 
After conclusion of the study and without prior written approval from Sanofi-Synthelabo 
GmbH, Geschäftsbereich Henning Berlin, investigators in this study may communicate, orally 
present, or publish in scientific journals after the results of the study in their entirety have 
been publicly disclosed by or with the consent of Sanofi-Synthelabo GmbH, 
Geschäftsbereich Henning Berlin in an abstract, manuscript, or presentation form. 

 

15.1 Record keeping 

Any study documents must be retained for at least 15 years after the completion of the 
overall clinical study report The sponsor will inform the investigator about developments 
which could affect the required storage period.   
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17. ABBREVIATIONS  

AE Adverse Event 

AMG Arzneimittelgesetz, German Drug Law 

AP Alkaline Phophatase 

BDSG Bundesdatenschutzgesetz 

CRF Case Report Form 

GCP Good Clinical Practice 

γ-GT γ-Glutamyltransferase 

GPT (ALAT) Glutamate pyruvate transaminase (alanine-aminotransferase) 

ICH International Conference on Harmonisation of Technical 
Requirements for Registration of Pharmaceuticals for Human Use 

SAE Serious Adverse Event 

TPO-Ab Anti Thyroid Peroxidase-Antibodies 

TPO Thyroid Peroxidase 

TRH Thyroid Releasing Hormone 

TSH  Thyroid Stimulating Hormone 
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