0O ~NOOh W N -

10
11

Original Research Article
THE ROLE OF RADIOACTIVE IODINE IN
THYROTOXICOSIS PATIENTS

ABSTRACT

Aims: The primary objective of this study iebjeetive-is to investigate the treatment of Graves'
Ddisease (GD) treatment-wwithhen-applying treatment-with-radioactive iodine active-iodine
(131| Nal), presenting —and-—cerrelate—the clinical symptoms suffered from patients, and
evaluating the level of triiodothyronine (T3), thyroxine (T4) and thyroid-stimulating hormone

(TSH) -before and after the therapy eutic-procedure,—while-alse-evaluating T3, T4-and-FSH

Study design: Clinical symptoms produced by GD were stratified according to patients’

gender and age, and a A-comparison between elinical- symptoms-and-thelevelof T3, T4 and
TSH was done before and after the rad|0|0d|ne therapvrs—dene—and—seme—faeters—examned

Place and Duratron of Study Thrs studv was made under supervrsron of the Department of
Nuclear Medicine, King Abdulaziz University Hospital (KAUH) and the Department of
Diagnostic Radiology (KAU), Jeddah, KSA,_from —between—November: 2012 toanrd May
2013.

Methodology: Data from 3939 patients wereis collected before and after the administration
of radioiodine therapeutic activityactive-iodine-dose. SpecificalhytThyroid scintigraphyan ans
and tThyroid Fhyreid-fFunctional tFest (TFT)+resutslwere o were conducted to all patients
enrolled in the present studv armmq%eemeare%—ﬂkandﬁsHJevelﬂandrth&eur&rateare

Results: The most common clinical symptoms produced by esenting by patients with GD
were—are tachycardia, weight loss, excessive sweating and tremors. A total of 90% of
patients were under anti-thyroid drug medication Nirety-percent-of 90%of patients-were-on
anti-thyroid-medication-before taking radioiodine therapy while 10% were not. TET results
showed that 95% of patients presented abnormal thyroid function. Ninety-five-percent-95%
of them had-abneormal TFTresulis-Aside from excessive sweating, no significant association
between age and clinical symptoms wasere discovered/observed.—Fhree-months—post-

radiciodine-therapy radio-iedine-therapy- A significant increase in TSH level and decrease in
T3 and T4 was observed at three-months after therapy procedure. shewed-significant

increase-in-Thyroid-Stimulating-Hormone-(TSH) and decrease of Triiodothyronine (T3)-and
thyrexine—{F4)y-Within mere-than-six months_post-therapy, 60% of patients showed clinical
symptoms of hypothyroidism, -—30% eof patients—presented TFET results compatible with
normal thyroid function, and beirg—standard—and—only 10% showed no response to
therapyreatment.

Conclusion: Radioactive iodine is an excellent and-definitive-treatment-alternative for GD
treatmentpatienats compared to other therapeutic approachestherapy, presenting less
complications than surgery procedure and reverse possibility when patients are treated with
anti-thyroid drug medicationwith—ess—eemplications—in—reverse—of taking—anti-thyroid
medication-or-performing-surgery.

Keywords: Hyperthyroidism, Graves’ disease, Thyroid hormone, radioactive iodine.
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1. INTRODUCTION

Hyperthyroidism; is a type of thyrotoxicosis. If T3 or T4 serum levels are elevated (or both), a
hypermetabolic clinical -syndrome will occures.M,

The most common cause of hyperthyroidism is Graves' disease (GD). GD is characterized
and recognized when the patient’'s immune system attackes the thyroid gland leading to a
overwith-an-everproductioproductionn of the thyroxin hormone and resulting in a increased
body’'s ar-inereased-metabolic rate. This condition promotes ean-lead-te—-a-hostef-health
problems in invelving-vital organs such as to the-the heart, and to the central nervous,
system—{(CNS),—reproductive and system—and-human gastrointestinal tract-{GIT} systems.
Also there are a The-variety of veryuatarmmguphysrcal and mental effects caused by high
level of thyr0|d hormones in blood cwculaﬂonthrseetwrty

thyretexree&&{g}—The most frequent cI|n|caI symptoms srgn%of thyrotOX|c03|s are heat
intolerance, nervousness, heart palpitations, fattigue and weight loss. Common symptoms
also include sinus tachycardia, tremor, hyperreflexia and agltatlon[ being evidenced a
Ihere—rs—seme correlation between the degree of thyroid hormone excess and the clinical
severity-¥

The thvr0|d stimulating hormone (TSH) level is a exguisitehyr-sensitive indicator of the thyroid
status in patients with an intact hypothalamic-pituitary axis-is-called-the TSH-serum. It is rare
that the patient is thyrotoxic when the—TSH level is within ecensidered—a standard
nermalvalue. The TSH suppression with elevated free T3, but normal free T4 describes the

thyrotoxicosis_condition. Subclinical hyperthyroidism is defined bé’ either suppressed TSH; or
weak presence of normal free thyroid hormones concentrations.!

. Serologic data; combined with thyroid imaging and radiotracer thyrord uptake
measurements enable accurate diagnosis and appropriate patient treatment.®
Treatment options for GD may include anti-thyroid drug medication, surgery and
rRadroactrve |lod|ne (RAI) admlnlstratlontherapy i i

The last alternatlve therapy is based on radiation dose given to thyroid gland when the
radioactive iodine is disintegrated into thyroid cells. The follicular cells are destroyed by beta
particles emitted in this disintegration and consequently a reduction in thyroid volume is

observed and a control of gradually—velume—decreased—and-thyrotoxicosis occurswill-be
controed-"™

The primary purpose of this study is to investigate the treatment of GD with radioactive
iodine (l3ll Nal), presenting the clinical symptoms suffered from patients, and evaluating the

IeveI of T3 T4 and TSH before and after the therapy procedure as lheepnmarwpur—pes&ef

GD,—as—thls grocedure it-is the first I|ne of therapy recommended by the Amerrcan Thyrord
Association."

2. METHODSATERIALAND-METHOD S
This study was conducted on nonrandomized_and ;—observational clinical cases. The
subjeets {patients_enrolled in this study }-were all diagnosed with tFhyrotoxicosis and are

registered in the Nnauclear Mmedicine Ddepartment_to perform RAI therapy.-(academic-year
2012/2013) This study was made under supervision of the Department of Nuclear Medicine,
King Abdulaziz University Hospital (KAUH) and the Department of Diagnostic Radiology
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(KAU), Jeddah, KSA, from November 2012 to May 2013.—to—perform—thyroid—scanned
retrospectively-analyzed.

Data from 3939 patrents presentlnq clinical svmptoms of GD and conflrmed by medrcal

dragnesed—\mtlregrave%drseaseuwereas coIIected AII Ih&patlents were subm|tted to
pe#ermeHTFT teskperformed before and after RAI therapyrad+ered+ne4herapy Fhe

dese%Both male and female patrents wrth age ranging from 15 to 65-years old, were
considered_for entering in this study—with-an-agerange-between-15-to-65-years-old. Before
administering the radioiodine therapeutic activityactive—iodine—treatment-dese, a thyroid
scintigraphyan, using either injection of **"Tc-pertechnetate or ***I-Nal administration, was
performed to all patients aiming to confirm apphed-to-confirm-the type of thyroid disorder.
The clinical symptoms suffered by GD patients were stratified according to patients’ age and

qender usrnq the results acqurred throuqh TFT—'Fhe—seaneIan«ﬂed—meerpertaneeand—releei

received previous radioactive iodine for therapy purposes were all excluded from statistic
analysis.

Radioactive iodine (**!1-Nal) therapy was applied to all patients who have GD confirmed by

thyroid scintiqraphy%eeb@nﬁg—%e%@s%—aﬂ—@rave&d%eas&%&e%ﬂ#ned%m
the-thyroid-scan-the-treatment hwas-given._Therapeutic activities ranged from 555 MBq to
925 MBg, and all of them were given to patients orally, either in liquid or capsule form. Data
from TFT acquired from patients before and after therapy were used to evaluate the therapy
response when applying RAI therapy.

-Blood samples were collected from all patients prior therapy and within two and four months
after therapeutic procedure a|m|nq to measure TSH, T3 and T4 and helping to evaluate
therapeutrc response. P A

3. RESULTS AND-BISCUSSION

s

From a total of 39 patients collected in the KAU Hhkospital, only 11 have performed the TFT,
and-thyreid-surveyresultswwhile 28 have not entered in this survey.did-net:

Thyrotoxicosis was confirmed only on 21 patients21-patients-suffered-from-Thyrotoxicesis.
The majority of Data—was-tested-with-demographic—variables—Moeostlyreqgistered data were
from patients aged from —samples—were-from-patients—aged-between-25 to 35-years old,

corresponding to {42.9%_of the total number of patients, with 61.9% of them identified as

female patients as shown in Table 1.)—with-a-majority-of them-beingfemales{61.9%)-as




118 | showninTablel.

119
120
121
122 | Table 1. Patients’ characteristics _Deseriptive-Statistics-of collected-data——
Number of
Variable Patients Number
0%
| 15— 25 5 (23.83.8%)
| 25-35 9 (42.92.9%)
| Age 35-45 4 (19.0-0%)
| 4555 2 (9.59-50%)
| 55 — 65 1 (4.54.80%)
|
Gender Male 8 (38.1%)
Female 13 (61.9%)
123

124 | From the assessment of the thyroid survey, 90% of the patients were on anti-thyroid drug
125 medication before taking radioiodine therapy. According to the thyroid survey analysis, 95%
126 of the patients have abnormal thyroid function- (obtained from thyroid scans), while 29%
127 have a history of thyroid disease.

128 | _However, 19% of them had an abnormality on cComputed tFomography (CT), mMagnetic
129 | rResonance itmaging (MRI) and on uUltrasound (US). In fact, 19% complained of enlarged
130 | thyroid gland while 14% of them were on anti-thyroid drug medication (Figure 1)as-it-seen
131 | frem—Figure—1—. The most common type of drugmedication was Carbimazole. Patients
132  showed symptoms such as tachycardia, weight loss, excessive sweating and tremors. Heat
133 | intolerance was more prevalent in female patients, while other clinical symptoms were equal
134 in both gender groups, as shown in Table 2.

135
Reason of Procedure
Symptoms I
Anti-thyriod Medication —
Enlargment of Thyriod Gland [E—
Abnormality on CT, MRIor US - 1
History of Thyriod Disease [
TET Abnormality IR
0% 10% 20% 30% 240% 50% 60% 70% $0% 90% 100%
EYes
136
137 Figure 1. Clinical findings indicating thyroid diso rders
138
139
140
141

142
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Table 2. Fhe-Relationship between patients’ gender and comcloienbobpnoaoondo—
and-clinical symptoms each-symptemsrespectively—

Gender Uncertainty Coefficient
Symptoms Test
Male | Female | Symmetric | Gender | Symptom
Yes 2 6 Fisher's Exact
ot 0.391 | 0383 | 0.400 :
ntolerance | No | 12 1 Sig. (0.003*)
Yes 5 11 Fisher's Exact
Nervousness 0.051 0.047 0.057 -
No 3 2 Sig. (0.325)
; Yes 8 0 Fisher's Exact
Rapid heart 0.055 | 0035 | 0.123
rate No | 12 1 Sig. (1.000)
Yes 8 0 Fisher's Exact
Weight Loss 0.055 0.035 0.123 :
No 12 1 Sig. (1.000)
Yes 3 5 Chi-Square
oS 0041 | 0041 | 0.040 _
ging No 8 5 Sig. (0.284)
; Yes 7 12 Fisher's Exact
Pxcessive 0.006 | 0005 | 0.010
swealing No 1 1 Sig. (1.000)
Yes 7 1 Fisher's Exact
Tremors 0.006 0.005 0.010 -
No 12 1 Sig. (1.000)
*0.0 = NO Assoclation, 0.0 <r £ 0.2 Very weak, 0.2 <r £ 0.4 Weak, 0.4 <r < 0.6 Moderate, 0.6 <T < 0.8 Strong, 0.8 <r < 1.0 Very Strong.

The Fisher Exact test shows a significant relationship between the-ecerrelasymptoms and

patitents’ gender (Hion—between—gender—and-the-symptoms—Fhe—resulissuggest-a-strong
relotienshis-p=2-0.003). -leveleteignificonee:

However, most young male patients showed excessive sweating with a significant
association (p=ef-0.033). In addition, there are no significant associations between age
groups and symptoms-factors except for excessive sweating. In excessive sweating, there is
a significant relationship between it (p=0.604), and it is a moderate association as it is
shown seen-in Table 3. The most common symptoms that have presented a statistical
shewed-ssignificance were tremors, tachycardia, excessive sweating and weight loss, which
correspond to the with universal joint clinical symptoms.
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161
162
163
164
165
166 Table 3. Relationship between patients’ age and clinical sym ptoms The-correlation—
167 B I e
Age .
Symptoms ng;#%?enr%y Test
15-25 | 25-35 | 35-45 | 45-55 | 55-65
E Cessive YeS 5 g 3 2 0 O 608 Fisher,s EXaCt
speating No 0 0 1 0 1 ' Sig. (0.033%)
I
Yes 4 6 4 0 Fisher's Exact
Nervousness 0.458 -
No 3 0 1 Sig. (0.346)
; Yes 4 9 4 2 1 Fisher's Exact
Rapid heart 0371 :
rate No 1 0 0 0 0 Sig. (0.571)
. Yes 5 9 3 2 1 Fisher's Exact
Weight Loss 0.419 -
No 0 0 1 0 0 Sig. (0.333)
Yes 3 3 4 Fisher's Exact
Eyes 0.476 :
Changing No 2 6 0 Sig. (0.173)
Heat Yes 3 7 4 0 0.539 Fisher's Exact
Intolerance | No 2 2 2 1 ' Sig. (0.073)
Yes 4 9 4 1 1 Fisher’'s Exact
Tremors 0.469 -
No 1 0 0 1 0 Sig. (0.262)
168 0.0 = No Association, 0.0 <r < 0.2 Very weak, 0.2 <r < 0.4 Weak, 0.4 <r < 0.6 Moderate, 0.6 < < 0.8 Strong, 0.8 < < 1.0 Very Strong.
169
170 | Fhyroid-FunctionTest{(TFH
171 roi - -
172 A .
173 adwn%#aﬂepﬁAnalvys of the blood samples perm|tted to ver|fv the S|qn|f|cant chanqes in
174 T3, T4 and TSH levels within three months after rad|0|od|ne therapy administration. Fhere-is
175 a—s+gﬂmeam—ehange4wmn—th#ee—memhs—aﬁemh& Hreatment—It was observed a gradual
176 drop in the level of T3 and T4, Fhere-is-a-gradual-drop-ef F4-afterthree-months; this last not
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consistent with therapy response, -ircensistent-with-respenses-te-therapyand at the same
time an increase in TSH level.—-should-be—noted-that FTSH-is—increased—within—normal

ranges—with—decreases—in—both-T4-and-T3. There is a substantial variation among all
parameters_analyzed, and in other words indicating that radioactive iodine administration
produces substantial changes in thyroid functionality and permitting to use this type of
therapy as an efficient procedure for cure patients (which-means-thattheradioactive-iodine
respensewasverhigh-(Table 4)cnd-Eoure 2,

-The correlationsrelationship between TFT results, acquired before and after treatment, is
shown in Table 5. There is a significant relationship between T4 before (T4_B) and after
(T4_A) therapytakingradioactive-iodine, whilst this relationship between either and-TSH B
and T3 B or TSH A and T3 A was consrdered not statistically srqnlflcant this suqqestlnq
that it A

that—the random change in TSH IeveI before and after treatment has no trend However, it is
|mportant to note that TSH level chanqes in value, before and after therap\/srnqrslltarreeastyL

(Please consrder revrsrnd this part!! It does not match wrth Table 5 e TabIe 6)

Table 4. Descriptive statistics of  variation in _ehangirgthe-valueof—TSH, T3 and T4
level -before and after
radioiodine therapy the-treatment-

Descriptive Statistics

Variables Mean Std. Deviation Skewness
Before TSH_B 0.038 0.172 5.35
Thera T4 B 39.69 28.21 1.06
~—nerapy T3 B 16.54 14.44 1.39

After TSH_A 16.02 26.61 1.97
Thera T4_A 15.89 17.17 4.43
~—nerapy T3 A 5.857 8.567 3.97

Before and After Treatment

=25 BTSH
T 20 u74
=5 T3

10

5

0 < 3 months 3 months >3 months
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Table 5. Relationship between Paired-correlationof —TSH , T3 and T4 _level acquired
before and after
radioiodine therapy -the-treatment

ComparisonVariabl Paired Correlation
es Correlation P-Value
TSH B&TSH_A -0.088 0.651
T4 B&T4 A 0.357 0.057
T3 B&T3 A 0.486 0.008*

0.0 = NO Associalion, 0.0 <T= 0.2 Verly weak, 0.2 <1 2 0.2 WeaK, 0.2 <1 = 0.6 Moderate, 0.0 <1
<0.8 Strong, 0.8 <r < 1.0 Very Strong.

Table 6. Statistical analysis presenting the differ ence between TSH, T3 and T4 level
acquired before and after therapy procedure
Paired T-test

Comparison Mean Differ 95% CI t p-Value
TSH B& TSH A -15.98 -26.1 -5.85 -3.23 0.003*
T4 B&T4 A 23.80 13.41 34.18 4.69 0.000*

T3 B&T3 A 10.69 5.851 15.52 4.53 0.000*

0 Association, 0. trong, 0.8 <r=<1.0 Very ﬁonq.

One can infer from Table 4 and Table 5 that there is a significant difference between TSH,
T3 and T4 vaIues before and after radrorodrne therapy, which means that the treatment #

IF4—&—'I'3—wh+eh—means—that—the—treatment—has a strong effect on thyroid functronalrtv and

disease control. the—disease—FSH-is—seen—to-increase—aftertreatment-whereas—14-& 13
decrease-

However, it wasis noted that within six months post-therapy administration, that-60% of
patlents were on Thyroxin, |nd|cat|nq a good response to the treatment, 30 % :this-is—an
3 e—presented standard
values of TSH, T3 and T4, and therapy farlure was associated to only 10% of patrents th|s
group needing to retake w
therapy—by—theeretakmguCarblmazole The deqree of response to therapy for all patrents can
be observed through Frqure 3.
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Figure 3. Treatment response experienced by patients after re  ceiving radioiodine

therapy for Graves’' Disease Theresponse-to-therapy—of collected-data—during—the——
Lontmontduntien—,

4. DISCUSSION

. .
It was observed in thrs study that Graves—dreease—é@D)—rs—as—an—autermmune—drserder

Graves' drsease patients en-radicactive-iodine-therapy-responded highly-significantly to the

treatment_with radioactive iodine. Hypothyroidism was evidenced in 60% of patients_and
euthyroidism was evrdenced in —develeped—hypethyrerdrsm 30% of them within six months

after therapy. : —Theseis results

agree eenelesren—eemes—wrth the recommendatron of ATA regardrng the treatment decision
based on a A mirg-thyroid
scintigraphy an and TFT in order to dragnose thyrord drsease more accurately
GD treatment seeks to suppress thyroid function. Options mclude anti-thyroid__drug
medication, surgery or radioactive iodine administrationtherapy ( INaI) Radioiodine is
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considered a safe and effective therapysubstance with great potential for producing cure
rate, although is expected to have a good patient selection and regular follow-up when

|nd|cat|nq thls therapva—petenﬂal@—Mgh—%we—ra%e—a#h%g#Hhe#e—a#e—@#e#enees#eHhe

The purpose of radioiodine therapy is to destroy sufficient thyroid tissue mass to lead the
Qatlent to heLp—the—paHem—elther euthyr0|d|sm or hypothyr0|d|sm state. H—Femamsgg}the
]

ebsewed—m—zg—paaeﬁ%—be#ere—and—aﬁeptakmg—the—deses—There areis—a significant
changes in TSH, T3 and T4 values within three months after the administration of taking-*'I

to patients.the—treatment. There is a gradual drop in efT34 and T4 values, which is very
clear after three months, but; not inconsistent with therapy responseresponses-to-treatment.
It wasis noted that TSH |level increases in the majority of patients, whilst at-a-rormalrate-with
deereases-in-both T4 and T3_decreases. There is considerable variation among TSH, T3
and T4 values measured before and after radioiodine therapy, and thus indicating that the

rad|oact|ve |0d|ne has a strong impact on thvr0|d function. all-parameters, which-means-that

According to the thyroid survey analysis, 95% of patients have an abnormal thyroid function

estimated from thyroid scintigraphydue-te—thyreid-secan, while only 29%have—ahistory—of

mym%ease—kmlg% of patlents had abnormal on CT MRI and US;—19%
; ien. The most

common types of o
prclinical | eseateeLsymptoms weresuehas tachg/cardla welght Ioss excessive sweating and
tremors,_compatible with other studies.2*" 1%

The clinical symptom of Aeeerdmg—te—these—symptems—the—heat intolerance was more
evident in female patient while other symptoms were equal in both gender groups. These
results can help phvsmans to better manage GD patlents accordlnq to Iheagh—@D%an—have

JEO—HmeS—me;e—eemmen—m—wemen—than—m—memhelr neceSS|t|es and respectlnq their

individualitie.™

54. CONCLUSION

The present study indicates that radioactive iodine therapy provides excellent treatment for
Graves' ddisease. This alternative therapy is a safe procedure and with lower cost it-is-seen
as—a-safer—compared tolower-cost-and-effective-alternative for-hyperthyroid-patients—{with
less—complication)—compared—to anti-thyroid drug medication and thyroid medication—or

surgery.

REFERENCES
1. Kittisupamongkol W. Hyperthyroidism or thyrotoxicosis? Cleveland Clinic. Journal of
Medicine 2009; 76 (3): 152.

2. Spinas GA, Ott P, Stoeckli, SJ. Disorders of the Head and Neck. In: Siegenthaler W



339
340

341

342
343
344

345
346
347
348

349
350

351
352
353
354

355
356
357

358
359

360

361
362

363

364
365

366
367
368

369
370
371

372
373

374
375
376

Differential Diagnosis in Internal Medicine: From Symptom to Diagnosis, 1st edn
Minchen, Verlag CH Beck, 2007: 474-491.

3. Cooper DS. Hyperthyroidism. Lancet 2003; 362: 459-68.

4. Boelaert K, Newby PR, Simmonds MJ, Holder RL, Carr-Smith JD, Heward JM et al.
Prevalence and relative risk of other autoimmune diseases in subjects with
autoimmune thyroid disease. Am J Med 2010; 123 (183e): 1-9.

5. Bahn Chair RS, Burch HB, Cooper DS, Garber JR, Greenlee MC, Klein I, et al.
Hyperthyroidism and other causes of thyrotoxicosis: management guidelines of the
American Thyroid Association and American Association of Clinical Endocrinologists.
Thyroid 2011; 21: 1- 54.

6. Pittas AG, Lee SL. Evaluation of Thyroid Function. In: Hall JE, Nieman LK. Handbook
of Diagnostic Endocrinology. 1* ed. New Jersey; Humana Press, 2003: 107-130.

7. Mumtaz M, Lin LS, Hui KC, Mohd Khir AS. Radioiodine 1-131 for the Therapy of
Graves ' disease, Malays J Med Sci. Jan-Mar 2009; 16 (1): 25—-337—Picit—DB—The

810. American thyroid association. Hyperthyroidism Management Guidelines, Endocrine
Practice 2011; 173: 2-65.




377
378

379

380
381
382
383

947. Sarkar SD, Kalapparambath T, Palestro CJ. Comparison of 1-123 and [-131 for
whole body imaging in thyroid cancer. J Nucl Med 2002; 43: 632—-634.

108. Sarkar, SD, Savitch I. Management of thyroid cancer. Applied Radiol 2004; 34—-45.
119. Ward LS, Santarosa PL, Granja F, da Assumpc¢éo LV, Savoldi M, Goldman GH.

Low expression of sodium iodide symporter identifies aggressive thyroid tumors.
Cancer Lett. 2003; 200: 85-91.



