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Fig. 1 Thestudy design.

Patients received SKG-02, i.m., every 24 hr for two doses. Twenty-four hours after the second
dose of SKG-02, 111 MBq (3 mCi) 13| were administrated orally, and whole body scintigram
was obtained 48 hr later. Following the end of SKG-02 phase, they were provided with a 2-week
washout period and then entered into thyroid hormone withdrawal (THW) phase with the con-
ventional method, i.e., similar diagnostic procedures were performed again 2 weeks after THW.
Subjects were put on low iodide diet from 2 weeks before scintigraphy of esch phase.

dxWBS, diagnostic whole-body scintigraphy.
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Tablel System for classifying study dxWBS scan sets according to radioiodine uptake
by remnant or malignant thyroid tissue

Classification Criteriafor classification*
Subclassification Criteriafor subclassification*
0 No evidence of thyroid remnant or WDTC within the thyroid bed
1 Evidence of thyroid remnant or WDTC within the thyroid bed
2 Evidence of WDTC metastasesin the neck
2A Solitary focus of uptake
2B Multiple foci** of uptake
3 Distant metastasesin soft tissue of the chest
3A Uptake in the mediastinum but not in the lungs
3B Nodular focus or foci** of uptake in the lungs
3C Diffuse uptake in the lungs
3D Any combination of 3A, 3B or 3C
4 Distant metastases outside the soft tissue of the chest
4A Solitary focus in the skeleton
4B Multiple foci** in the skeleton
4C Solitary focus or multiple foci** of uptakein the liver
4D Solitary focus or multiple foci** of uptake in the brain
4E Any combination of 4A or 4B with 4C or 4D

WDTC, well-differentiated thyroid cancer

* Classification and subclassification was based on the most advanced disease stage of patho-

logical uptake that was detected.

** Multiplefoci of uptake were defined asthose in clearly separate areas of an organ or body

compartment.
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Table2 Patient characteristics

10 received SKG-02
Efficacy Safety
; : 10 included in 0 excluded from
10 included in 0 excluded from safety analysis safety analysis
EAS population population

o

7 excluded from
Tg-FAS

3 included in
Tg-FAS

Fig. 2 Disposition of patients included in efficacy and
safety evaluation.

All of the 10 patients receiving SKG-02 were included in
the FAS for efficacy because there was no problem with
respect to the inclusion or exclusion criteria or treatment
with SKG-02. Furthermore, 3 of the 10 patients adopted as
the FAS were adopted as the Tg-FAS after 7 were excluded
because of “131| uptake = 1%" both in SKG-02 phaseand in
THW phase with the conventional method in 4 patients and
“131| yptake = 1%” in THW phase with the conventional
method in 3 patients.

FAS: Full Analysis Set

Characteristic Vaue

Study center, n (%) of patients

Hokkaido University Hospital 7 (70%)

Tokyo Women's Medical University 2 (20%)

Kyoto University 1 (10%)
Age, years

Mean+ SD 59.4+ 6.8
Sex, n (%)

Female 5 (50%)
Height, cm

Meant SD 163.5+ 10.4
Body weight, cm

Meant SD 67.3+ 10.3
Past history, n (%)

Present 6 (60%)

Absent 4 (40%)
Complications, n (%)

Present 9 (90%)

Absent 1 (10%)
WDTC histology, n (%)

Papillary 5 (50%)

Follicular 5 (50%)
Time since WDTC diagnosis, years (nO9)

Meant SD 15.1+ 141
Prior treatment of WDTC, n (%)

Total thyroidectomy* 10 (100%)

Other 4 (40%)

Radioiodine thyroid remnant ablation 4 (40%)
Purpose of study dxWBS**

Checking indication for 13| therapy 9 (90%)

Detection of metastasis 8 (80%)

Post-thyroidectomy diagnostic follow-up 6 (60%)

Other 1 (10%)

SD, standard deviation
* Greatest extent of thyroidectomy; 3 patients (30%)
underwent multiple surgeries for thyroidectomy.
** |n some cases, there was more than one purpose for
WBS.
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Table3 Classification of radioiodine uptake by remnant or malignant thyroid tissue*
of dXWBS scan setsin individual patients

SKG-02 dxWBS THW dxWBS
Pat. Evauation Investigator Evaluation Investigator
no. Committee**  or subinvestigator** Committee**  or subinvestigator**
classification classification classification classification
1 3C 3C 3C 3C
2 4B 4B 4B 4B
3 1 1 4B 1
4 1 1 1 1
5 0 0 1 1
6 4A 4A 4A 4A
7 2B 2B 2B 2B
8 1 1 1 1
9 4A 4A aA aA
10 3C 4A 4B 4B

SKG-02 dxWBS, diagnostic whole body scan performed during the first phase of the study,
with thyrotropin stimulation provided by SKG-02; THW dxWBS, diagnostic whole body scan
performed during the second phase of the study, with endogenous thyroid-stimulating hor-

mone stimulation

* See Table 1 for explanation of dxWBS scan grading system.

** The Evaluation Committee comprised threeindependent nuclear medicine physiciansblinded
to the phase in which the scan set was taken and to any other information about the patient; the
investigator or subinvestigator was the patient’ s attending nuclear medicine physician, who
performed the scanning, and who evaluated the scan set while aware of the study phase and
the patient’ s other information. The Evaluation Committee made the assessment for the study’s
primary endpoint, the investigator/subinvestigators for a secondary endpoint.
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ANT e POST
Anterior Posterior Anterior Posterior
SKG-02 phase THW phase
Fig. 3 pand A

Whole body scintigrams (dxWBSs) of a 58 years old female after administration of SKG-02 and
after thyroid hormone withdrawal (THW). In this patient (no. 8), dx\WBSsin SKG-02 phase was
evaluated ‘equivaent’ compared to dxWBSsin THW phase. These scan sets were classified “1”
by evaluation committee members.

Anterior Posterior Anterior Posterior
SKG-02 phase THW phase

Fig. 3 panel B

Whole body scintigrams (dxWBSs) of a53 years old female after administration of SKG-02 and
after thyroid hormone withdrawal (THW). In this patient (no. 9), dx\WBSsin SKG-02 phase was
evaluated ‘equivalent’ compared to dxWBSs in THW phase. These scan sets were classified
“4A” by evaluation committee members.
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ANT ‘ POST ANT POST
Anterior Posterior Anterior Posterior
SKG-02 phase THW phase
Fig. 4 pane A

Whole body scintigrams (dxWBSs) of a 66 years old male after administration of SKG-02 and
after thyroid hormone withdrawal (THW). In this patient (no. 5), WBSsin SKG-02 phase was
evaluated ‘inferior’ compared to dxWBSsin THW phase. SKG-02 scan setswere classified “0”,
THW scan sets were classified “1” by evaluation committee members.

Wholebody

Wholebody m:’;"’
ANT
ANT POST
Anterior Posterior Anterior Posterior
SKG-02 phase THW phase
Fig. 4 panel B

Whole body scintigrams (dxWBSs) of a45 years old female after administration of SKG-02 and
after thyroid hormone withdrawal (THW). In this patient (no. 10), WBSsin SKG-02 phase was
evaluated ‘inferior’ compared to dxWBSsin THW phase. SKG-02 scan sets were classified
“3C", THW scan sets were classified “4A” by evaluation committee members.
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Anterior Posterior Anterior Posterior
SKG-02 phase THW phase

Fig. 4 panel C

Whole body scintigrams (dxWBSs) of a 62 years old male after administration of SKG-02 and
after thyroid hormone withdrawal (THW). In this patient (no. 3), dxWBSsin SKG-02 phase was
evaluated ‘inferior’ compared to dxWBSsin THW phase (possibility of artifact). SKG-02 scan
setswere classified “1”, THW scan setswere classified “4B” by evaluation committee members.

Table4 Quality rating of the dXWBS scan sets
Image quality rating, n (%) of scans*

Assessor Scan set . Suboptimal but
Satisfactory gradesble
Evauation Committee ~ SKG-02 10 (100%) 0 (0%)
member A THW 10 (100%) 0 (0%)
Evauation Committee ~ SKG-02 8 (80%) 2 (20%)
member B THW 8 (80%) 2 (20%)
Evauation Committee ~ SKG-02 10 (100%) 0 (0%)
member C THW 8 (80%) 2 (20%)
Investigator or SKG-02 10 (100%) 0 (0%)
subinvestigator THW 10 (100%) 0 (0%)

SKG-02, scan set acquired in thefirst phase of the study, under recombinant

human thyrotropin stimulation; THW, scan set acquired in the second phase

of the study, under endogenous thyroid-stimulating hormone stimulation

* Scan sets could also be rated as “inadequate and non-gradeable,” but no
assessor gave thisrating to any scan set.
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Table5 Serum TSH concentration and Tg concentration

(TSH: wlU/ml, Tg: ng/ml)

Subject  Before SKG-02 injection (B Ofgteh eoszcﬁzi""gsreaohy) THW phase*

No. TSH Tg TSH Tg TSH Tg
1 00.005 7700 (positive) 20.5 15000 (positive) 235 17000 (positive)
2 1.01 1200 (positive) 44.0 6300 (positive) 78.3 13000 (positive)
3 0.035 60 (positive) 15.7 730 (positive) 37.1 620 (positive)
4 0J 0.005 0 5 (negative) 13.0 5.6 (positive) 525 05 (negative)
5 J 0.005 31 (positive) 10.6 260 (positive) 226 1200 (positive)
6 0.016 3300 (positive) 109 87000 (positive) 46.8 100000 (positive)
7 0.009 230 (positive) 18.7 370 (positive) 69.4 470 (positive)
8 0.036 0 5 (negative) 234 05 (negative) 113 13 (positive)
9 0.009 7900 (positive) 114 17000 (positive) 118 17000 (positive)

10 0.030 1200 (positive) 6.85 4600 (positive) 10.7 5100 (positive)

Serum Tg concentrations [ 5 ng/ml, the functional sensitivity of the assay that was used in this study, were
considered “negative’. The baseline TSH and Tg measurements were done immediately before the first SKG-02
injection, while the patient was on thyroid hormone. TSH and Tg measurements were done 72 hr after the final
SKG-02 injection (before the scintigraphy) in the SKG-02 phase. * In the THW phase, TSH measurement was
done before 131 administration and Tg measurement was done before the scintigraphy, i.e., after 16 days off

thyroid hormone.
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Table6 Frequency of hypothyroid signs or symptoms* during each study phase (n = 10)

Hypothyroid sign or SKG-02 phase** THW phase**
Symptom Suspected Present Total  Suspected Present Total
Constipation 10% 20% 30% 10% 70% 80%
Cold intolerance 10% 0 10% 0 60% 60%
Cold skin 10% 10% 20% 20% 40% 60%
Hoarseness 10% 30% 40% 30% 20% 50%
Dry skin 0 10% 10% 10% 30% 40%
Diminished sweating 0 0 0 0 30% 30%
Leg cramp 0 10% 10% 0 30% 30%
Slow movement 0 0 0 20% 10% 30%
Weight increase 10% 0 10% 0 20% 20%
Edema 10% 0 10% 0 20% 20%
Periorbital puffiness 20% 0 20% 10% 10% 20%
Slowing of ankle jerk 10% 0 10% 10% 10% 20%
Deafness 10% 0 10% 0 10% 10%
Coarse skin 0 10% 10% 0 10% 10%
Decreasein pulserate 0 0 0 0 10% 10%
Paresthesia 10% 10% 10% 10% 0 10%

* Observed by physician or noted by physician based on patient response to structured ques-
tioning; listed in order of descending frequency in order of “suspected” + “present” ratings

for the THW phase.

** Assessed on day 5 of SKG-02 phase and on day 3 of THW phase.

Table7 Comparison of number of hypothyroid signs or symptoms
between SK G-02 phase and THW phase

Hypoth;rlrr]oit(cj) rﬁ gnor SK&(JBp?)gop:r:gse Equivalent s}lge(glzo;rl]r;se = Equivaent
ymp No. of patients (%) No. of patients (%) No. of patients (%)  No. of patients (%)
Diminished sweating 3(30.0) 7(70.0) 0(0.0) 10 (100.0)
Dry skin 3(30.0) 7(70.0) 0(0.0) 10 (100.0)
Cold intolerance 6 (60.0) 3(30.0) 1(10.0) 9(90.0)
Welight increase 2(20.0) 8(80.0) 0(0.0) 10 (100.0)
Constipation 6 (60.0)* 4 (40.0) 0(0.0) 10 (100.0)
Hoarseness 3(30.0) 4 (40.0) 3(30.0) 7 (70.0)
Paraesthesiae 0(0.0 9(90.0) 1(10.0) 9(90.0)
Deafness 1(10.0) 9(90.0) 0(0.0) 10 (100.0)
Slow movement 3(30.0) 7 (70.0) 0(0.0) 10 (100.0)
Coarse skin 1(10.0) 8(80.0) 1(10.0) 9(90.0)
Cold skin 6 (60.0) 3(30.0) 1(10.0) 9(90.0)
Periorbital puffiness 2(20.0) 6 (60.0) 2(20.0) 8(80.0)
Slowing of ankle jerk 2(20.0) 7 (70.0) 1(10.0) 9(90.0)
Decreasein pulserate 1(10.0) 9(90.0) 0(0.0) 10 (100.0)
Edema 2(20.0) 8(80.0) 0(0.0) 10 (2100.0)
Leg cramp 2(20.0) 8(80.0) 0(0.0) 10 (100.0)
Total 43 (26.9)** 107 (66.9) 10 (6.3) 150 (93.8)

*: p=0.031 (binomial test)
**: p=0.001 (binomial test)
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Table8 All adverse events during the SKG-02 phase:
category, frequency* and severity** (n = 10)

Severit
Mild Moderate Severe Total

11
5

Category

Any Adverse Event 7
Laboratory abnormalities 5
Decreased WBC 3
Increased WBC 1
Increased LDH 1
Positiveurineglucose 1
Gastrointestinal disorders 0
Nausea 0
Vomiting 0
Metabolism and nutrition
disorders
Decreased appetite
Respiratory, thoracic and
mediastinal disorders 0
Dyspnea 0
1
1

PRPRNOOOOON
[eNeNeNeoNoNoNoNeNe!
PR NRR P

oo
-
oo
=

Eyelid disorders
Eyelid edema

ocOopRr Rk
oo oo
N

LDH, serum lactose dehydrogenase; WBC, white blood cell count

* Listed in descending order of total frequency. Frequency in-

cludes the number of patients affected by a given adverse event

at least once. If a patient was affected by more than one type of

adverse event within a category, he or she was only counted
once as being affected by that category of adverse events.

** Severity represents the worst one reported for a given adverse
event or category of adverse events. No serious adverse events,
i.e., adverse events that were life-threatening or required hos-
pitalization, were observed.
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Serum TSH (uIU/ml)
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Hours after first injection

Fig. 5 Changein serum TSH concentration after the ad-
ministration of SKG-02 (meant S.D.).

The mean (+ S.D.) of pharmacokinetic parameters were
as follows: Cmax; 240.8 (+ 65.9) ulU/ml, Tmax; 28.75
(+ 14.21) hr, AUC; 11,414.46 (+ 3,461,96) ulU/hr/ml
(n=9).
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Summary

Assessment of the Efficacy, Safety and Phar macokinetics of SKG-02
(Recombinant human TSH) in Postoper ative Diagnosis
of Well-Differentiated Thyroid Cancer
—A Japanese Prospective, Controlled, Multicenter Open-L abel Study—

Junji Konisri* 1, Nagara Tamaki*2, Kunihiro Nakapa*?, Kiyoko Kusakase* 3,
Masako Maki*3, Masako Kanse*3, Tatsuya HicasHi*#4, Keigo Enpo*®, Katsuji |kexkuso*®,
Kunihiko Y okovama* 7, Atsushi Kuso*® and Naofumi IsHikawa*®

*1q,gita Genpaku Memorial Obama Municipal Hospital
*2Department of Nuclear Medicine, Hokkaido University Hospital

*3Department of Radiology, Tokyo Women's Medical University

*4Department of Diagnostic Imaging and Nuclear Medicine, Kyoto University Hospital
*5Department of Diagnostic Radiology and Nuclear Medicine, Gunma University Hospital
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Objective: This study sought to assess the safety,
efficacy, impact on hypothyroid symptoms, and phar-
macokinetics of SKG-02 (rhTSH, thyrotropin afa) in
the diagnostic follow-up of Japanese patients with well-
differentiated thyroid carcinoma (WDTC).

Methods: Ten Japanese adults with WDTC were
enrolled into a prospective, multicenter, open-label
trial comparing diagnostic whole-body scintigraphy
(dxWBS) and serum thyroglobulin (Tg) testing aided
by SKG-02 versus these procedures aided by thyroid
hormone withdrawal (THW). Patients were their own
controls. Variables compared included scan set ability
to detect radioiodine uptake by remnant or malignant
thyroid tissue, scan set quality, diagnostic sensitivity
of dxWBSand Tg testing alone or combined, frequency
of hypothyroid signs/symptoms, and adverse events
(AEs). SKG-02 pharmacokinetic variables including
maximum concentration (Cmax), time to Cmax (Tmax)
and the area under the time-concentration curve (AUC)
were calculated.

Results: In ablinded evaluation by an independent
committee of 3 nuclear medicine experts, 70% of SKG-

02 dxWBS scan setswere rated “equivalent” (nJ 7) or
“superior” (nO 0) to their THW counterpartsin ability
to detect radioiodine uptake in healthy or malignant
thyroid tissue. Therefore the study exceeded its primary
endpoint of a 60% equivalence/superiority rate. SKG-
02 Tg testing identified 3/3 cases of disease. Hypothy-
roid signs/symptoms were substantially more frequent
during THW than during euthyroidism permitted by
SKG-02 use. SKG-02 was well-tolerated, with no se-
vere or serious drug-related AEs. Cmax was 240.8+
65.9 ulU/ml, Tmax was 28.75+ 14.21 hr after thefirst
SKG-02 injection, and AUC was 11,414+ 3,462 ulU-
hr/ml in 9 patients evaluable for pharmacokinetics.

Conclusions: SKG-02 was safe and effective in the
diagnostic follow-up of Japanese patientswith WDTC,
avoiding hypothyroid morbidity relative to THW.
These and the pharmacokinetic findings were similar
to those of overseas Phase |11 studies.

Key words: SKG-02, recombinant human thyroid-
stimulating hormone, Thyrogen, efficacy, safety, phar-
macokinetics, diagnostic whole-body scan, serum thy-
roglobulin testing.



