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Abstract

Background: -. Thyroid cancer is the most common endocrine cancer globally, with a rapidly
increasing incidence rate. Since the most common subtype of thyroid cancer is DTC, which includes
papillary and follicular ca, it has a good prognosis with more than 90% survival rate. RAI treatment
of thyroid cancer is a well-evaluated therapeutic model and is given in combination with surgery
for the purpose of thyroid tissue ablation, adjuvant therapy, and distance metastatic treatment. Even
though the complete response rate of RAI is high, it is affected by different factors, including
histology type, age, lymph node involvement, and so on. Also, the dose and outcome depend on
these factors. Patient can have low risk, intermediate risk, or high risk thyroid cancer disease
category.

Objective: To assess the complete response rate of post thyroidectomy RAI therapy for
differentiated thyroid cancer patients treated in 2021GC (and follow up from January 2021 to
november2024) by using a retrospective study at the Service de Medicine Nucleaire-CHU de Bab
El Oued, Algeria

Methods: Retrospective study in 164 different thyroid cancer patients who underwent thyroidectomy
and took treatment of radioactive iodine in Service de Medicine Nucleaire-CHU de Bab El Oued,
Algeria from January 1/2021 to december31/2021 and follow up from January 2021 to
november2024.Chi- square (¥2) test was used for comparisons categorical variables. To identify
significant predictor univariate logistic regression was conducted at a 25% significance
level. Subsequently, multivariate regression analysis was performed on these variables, with a 5%

significance level.

Result :-A total of 159 patient were included in the study, out of these 144(90.6%) were female and
15(9.%)Were male .Majority of patient were in the age range of 30 to 45 years old (45.9).Complete
response rate of patients was 88%, by which majority of patient reach to this state with in the 1% 2 years
of follow up (82%).lymph node involvement, high base line Tg level, sex, RAI dose was found to have
significant association with complete response outcome but the only independent predictor factor

was found to be having higher baseline Thyroglobulin level.
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Conclusion and recommendation: in this study it is found that patients who have low and
intermediate risk characteristics have good complete response rate, and since there was incomplete
data for some patient who have high risk disease characteristics, it is difficult to conclude about the
complete response rate of high risk patients. The only associated factor which is found to have
independent predictive factor to have low complete response rate is having high baseline
thyroglobulin level. Based on this assessment, since patient with high baseline Tg level has lower
response rate, we recommend giving emphasis to these patients, which might bring better complete

response rate.

Key Words: - RAIT, Thyroid Cancer, DT
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1.Introduction

According to the 2023 WHO report, non-communicable diseases account for 74% of all deaths
globally, resulting in 41 million fatalities annually, with 17 million occurring before the age of 70. In
Algeria, from WHO report which is done in 2018, non -communicable disease accounted for 76%
mortality rate and 144,000 deaths per year (1). Out of this NCDs, mortalities from cancer holds one
of top three diseases (1). From Algerian cancer registry report of 2006, revised in 2020, thyroid
cancer, which account for 88% of all cancer of the endocrine organs, shows a significant increment
in new cases, which makes the rank to increase from fifteen to fifth place with regards to frequency

of all cancers (2).

According to various research studies, since the most common subtype of Thyroid cancer is
differentiated thyroid cancer, which include papillary and follicular thyroid cancer, it has good
complete response rate if treated appropriately. One of the treatment modality for thyroid cancer is
RAI therapy which is found to have significantly reduced disease specific deaths (adjusted HR=0.65,
p=0.017) and overall deaths (adjusted HR=0.54, p<0.001) (3). The major risk factor for the disease
include sex(women), age between 22-65, family history, obesity, genetic condition like MEN,

Cowden Syndrome and iodine deficiency (4).

Thyroid cancer is treated by combining surgical and medical treatment with RAI therapy. Surgery is
often the first step in successful therapy of thyroid cancer and is usually combined with RAI Therapy
for the purpose of thyroid tissue remnant ablation, adjuvant therapy, and treatment of known
metastatic disease. RAI therapy is given based on patient risk category which is classified as low risk,
moderate risk and high risk. According to 2015 American Thyroid Association, for low risk thyroid
cancer, even though there is controversy over giving RAI therapy, the risk to benefit ratio is in favor
of not giving the treatment.

The standard recommended dose of RAI treatment for differentiated thyroid cancer is in the range
of 30- 100mci for postoperative thyroid remnant ablation, 150mci for presumed thyroid cancer in
neck or mediastinum, and 200mci for distant metastasis. Due to possible bone marrow suppression

cumulative



activity from repeated treatments above 800mCi should be given with extreme caution. (4)

In addition to this, RAI treatment has short-term and long-term adverse effects, which include neck pain
or swelling, gastrointestinal symptoms, pain or swelling of salivary gland, headache and vertigo,
insomnia, vocal cord paralysis, fatigue or general malaise, and foreign body sensation, xerostomia,
dental caries, reduced taste, dry eyes, and <1% there is possibility of radiation-induced neoplasms. Due
to total removal of thyroid, the patient has to be on long term hormone replacement and follow-up is

required.

Follow-up with whole body imaging, TSH suppression test, and serum thyroglobulin is crucial for the
response assessment of the treatment which could be complete response and persistent thyroid cancer.
According to 2015 American Thyroid Association, treatment response is classified as excellent response,
biochemical incomplete response, structural incomplete response and indeterminate response.
Depending on the incomplete response type the patient is going to have different risk of progression to

complete response or persistent disease.

1.1 Statement of the problem

As described above, RAI has a significant impact on the treatment and prognosis of thyroid cancer,
resulting in a better survival rate of the patients. Even if it might not be comparable with the advantages,
it has its own side effects as there is high radiation exposure to the patient. Since there is no published
research which was done in Algeria, to our knowledge, over this area, i.e. assessment of complete
response rate of RAI treatment or assessment of outcome of RAI treatment in general, it would be
difficult to objectively assess the outcome of the RAI therapy and the factors that have a negative impact
on the complete response rate of the therapy. As it is well known, the outcome of thyroid Ca treatment

depends on different precondition in addition to standard.



RAI which include —advancement of the center with regard to the quality of surgery and the amount
of remnant thyroid tissue left, which is going to vary from developed country to upper middle
income country like Algeria, because of this, the disease response pattern might differ from that of
developed countries which has well studied Thyroid cancer response rate to RAI treatment. In
addition to this, assessment of the specific effective dose which is going to be effective for different
type of patients having different pattern of disease based on difference in demography, stage of
disease, histology and pathological characteristics of those patients who are living in this area would

be difficult, which might result in unnecessary increased or decreased radiation exposure.

1.2 Significance of the Study

This study will provide information about the complete response rate of the RAI therapy in general
for patients who have different sociodemographic, pathologic characteristics and who underwent
different surgical procedure and assessment of patient response rate for different range of RAI doses
for different types of patients who were treated in this hospital. So this would support more
individualized treatment plan and treatment protocol development which is going to be best suited
for the center by taking different sociodemographic, disease pattern and facility factor into account
.Since it also gives some information on the factors which are linked to have low complete response
rate , it would also give base for further treatment planning or hospital based protocol development
which would be useful to target those patient who have these factors leading to lower complete
response .So the aim of this research is to evaluate the complete response rate of RAI therapy for
the given different range of RAI (I-131) dose in patients presenting with different demography
and pathological characteristics of differentiated thyroid and to assess factors which are linked to

incomplete response rate of RAI therapy.



2. Literature review

1 in 3 premature deaths from NCD worldwide is caused by cancer, which is responsible for 1 in every
6 deaths, affecting every household (5). There were an estimated 20 million new cases of cancer and
9.7 million deaths in 2022, which is a significant increment from 2012 with new cases of 14.1 million,
resulting in 41% increment in new cases from 2022(6).

From the study that was done in the Arab world, cancer is the fourth leading cause of death in the
Eastern Mediterranean region, with approximately 419,000 deaths in 2018(7).

Different research shows that there is similarity between Middle East and North Africa, even though
there is not much research found in Algeria, one study which was done in a Western Algeria, U.C.M.
Telcan Hospital shows thyroid cancer is one of the most frequent endocrine cancers, also one of the

cancers that is increasing in number significantly (8).

“Globally, in 2020, the age-standardized incidence rate of thyroid cancer was 10.1 per 100,000 in
women and 3.1 per 100,000 in men, with a mortality rate of 0.5 per 100,000 and
0.3 per 100,000,” (9) comparing higher and very high development index country with low and

medium human index country, it shows five times higher incidence rate. (9)

From the research that was done in Algeria, assessment of epidemiology of thyroid cancer for 3 years,
from 2013 up to 2015, 1376 cases of thyroid CA were taken from the UTC nuclear medicine center,
and the peak age group shows 40 to 60 years (45.8%), followed by 60 to 80 years (31.04%), and group
20 to 40 years (21.75%). (10)

It also shows women hold higher rates than men, representing 94.75% of the thyroid CA and men
hold only 5.24% of thyroid CA. (10) “’Radioiodine (I-131) treatment of well-differentiated thyroid
carcinoma is a well-evaluated therapeutic model for nuclear medicine which has never been equaled

by subsequent developments” (11)



In one systematic review and meta-analysis study which was done in USA with 3103 patients at
intermediate to high-risk thyroid ca patients, it shows successful ablation rates in the range of 51 to
94%, with 71% pooled successful ablation. (12)

In a retrospective analysis which was done in turkey, 588 low risk thyroid ca patients were taken which
are divided in to, patients who took high dose (100mci) RAI and those who only receive total
thyroidectomy. After 24 months follow up, it shows 86% excellent response rate in those patients who
took RAI compared to 74 % excellent response rate who only underwent total thyroidectomy. Long-
term follow up also shows 99.3% of patients who took RAI show no evidence of disease (NED) versus

90.6% in non RAI group. (13)

In a retrospective comparative analysis that was done in Spain, an excellent response rate of 79.8% in
the low-dose group and 85.7% in the high-dose group was observed. 174 patients with low- and
intermediate-risk thyroid cancer were taken, 90 treated with low-dose ablation, and 84 treated with high-
dose ablation. As a conclusion, low-dose ablation seemed to be less effective than the high dose.
Stimulated thyroglobulin at the moment of ablation and positive ant thyroglobulin antibodies were
indicated as independent predictive factors for no excellent response, and young age, intermediate
initial recurrence risk, and low-dose ablation (p = 0.004) were independent predictive factors for

recurrence. (14)

In another study which was done to assess the effectiveness of RAI for distant metastasis was done,
comparing patients who had RAI and those who received EBRT, a different study that examined the
efficacy of RAI for thyroid cancer in DTC with distant metastases, revealed that the 5-year rates of
TCSS were 45.5% and 91.7%, respectively. Patients over 45 who had RAI had a 5-year TCSS rate of
69.1%, while those who got EBRT had a 5-year TCSS rate of 20.0%. RAI increased survival for patients
with lung metastases in the higher grade group, but it had little effect on the better grade group.
According to this conclusion, patients with young, well- or moderately differentiated thyroid carcinoma

who have distance metastasis should be specifically treated with RAL (15)



In one research which was done in South Korea to assess subsequent incidence of cancer in children
and young people who took RAI therapy, a sample of 18617 children and young adults (0-29years old)
were taken and 9548(51.3%) had at least one RAIT session, initially the dosage was 4.35 +2.19 GBq
but subsequently decreased from 64.2% to 36.5%. During the 120,474 person-years of follow-up, 124

cases of secondary cancer arose. (16)

2.1. Literature review in Middle Eastern population

A retrospective analysis of 528 patients with a 10-year primary DTC diagnosis was conducted from a
study conducted in Arabic patients at the King Hussein Cancer Center (KHCC) with the goal of evaluating
the 5- and 10-year overall survival (OS) and progression-free survival (PFS). The results indicate that the
10-year OS was 96.5%, while the 10-year PFS was 85%. All patients in the group had an average

progression-free time (PFT) of 129.4 months and an average estimated survival time (ST) of 140.1 months.

They also came to the conclusion that while RAI therapy was successful in extending ST, the prognosis
was negatively influenced by the male gender, age >55, ATA high-risk category, and TNM metastatic
status. (17)

In one Iranian study which was done to assess predictors of response to Radioactive lodine Therapy in
Intermediate and high risk patients with papillary thyroid carcinoma, they took 333 patient record for
analysis and it concludes TSH-Stimulated serum Tg greater than 15.7 ng/ml was associated with response
failure even after multiple RAI therapy (P < 0.001) .The other finding was, the chance of ER(excellent
response ) was decreased by 74% if initial post-operation ultrasound imaging confirmed the presence of
loco regional involvement, OR 0.26, (95% CI: 0.12-0.55), P < 0.001.(18)

Another study from Palestine was conducted to assess the effectiveness of RAI-131 therapy following

the use of high cumulative doses of I-131, at AI-Ahli Hospital in Hebron. It is a retrospective analysis

of 141 post-operative patients with histologically confirmed thyroid cancer. There were 141 TC
patients in all, with 114 (80.15%) being female and 27 (19.85%) being male (b). In the current study,

the overall efficacy of 1-131 therapy was 87.9%. Although the fifth age group (60-70) was the
least affected, the middle-aged patients (30—40) had noticeably lower outcomes than the other groups.



I131 offered a useful therapeutic approach for thyroid cancer patients with distance metastasis (19)

Lastly, according to an Egyptian study that examined 70 patients with DTC with distant metastasis,
the median overall survival (OS) from a well-defined diagnosis of DTC with distant metastases was
79.06 months, and it was much lower in the case of male sex and T4 stage, Because RAI therapy
lowers the number of adverse events while preserving a good standard of living and improving OS, it

has been found to be an effective treatment for DTC with distant metastases. (20)

The path of patient taking the treatment is- initially thyroidectomy (which could be total
thyroidectomy, total thyroidectomy with lymph node dissection or lobectomy) would be done, then
RALI scan will be taken and estimation of the dose of the therapy would be done based on the patient
condition (age,sex,stage,remenant thyroid tissue amount after surgery, histology of the cancer, lymph
node involvement-ATA risk category) then the patient will take the treatment and follow up with
Tg,anti Tg ,TSH,and ultrasound will continue every 6 month to 1 year. If the patient did not respond

to the therapy, additional dose would be given.



Conceptual Framework of the Study
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3. Objectives of the study

3.1 General objective

* To assess the complete response rate of Post Thyroidectomy Radioactive lodine Therapy
in Differentiated Thyroid Cancer Patients Treated in 2021GC (having follow up from
January 2021 to December 2024) by using a retrospective study at the Service de Medicine
Nucleaire-CHU de Bab El Oued, Algeria

3.2 Specific objectives

* To assesses the complete response rate of post thyroidectomy RAI therapy (I131) in
Differentiated Thyroid Cancer patients.

* To examine the impact of patient demographic and clinical characteristics. (Such as age, gender, and
disease stage and pathological characteristics) on complete response rate of the diseases

* To assess the complete response rate of RA I-131 depending on different doses (low,
medium and high) correlating with biochemical response and imaging result in differentiated
thyroid cancer.

* Toassess factors which are associated to incomplete response rate of the RAI therapy.



4. Methods

4.1. Study design

Retrospective complete response rate study of post thyroidectomy RAI therapy for patients taking
the RAI treatment in the year 2021 and follow up to December 2024 at Service de Medicine Nuclear-
CHU de Bab El Oued, Algeria.

4.2 Study area and period

4.21 Study area

+ Service de medicine nucleaire-CHU de Bab El Oued, Aljiers, Algeria
4.22 Study period

o From January 2021 to December 2024

4.3 Source and study population

4.31 Source population
All differentiated thyroid cancer patients who come to the nuclear medicine center (Service de

medicine nucleaire-CHU de Bab El Oued, Algiers Algeria) for RAI therapy.

10
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4.32 Study population

All differentiated thyroid cancer patients who took the RAI treatment and fulfilled the inclusion

criteria.

4.4 Sample size determination.

Since there is no previous study, up to our knowledge, which was done in this country, so the sample
size was calculated by using the study in Palestine as a reference (19): the effectiveness rate was
87.9%=0.879=q; P=1-q

P=1-0.879=0.121

The formula used to determine the sample size is:

n=[Zp(1-p)C
n=(1.96) %(0.121) (1-0.121)/ 0.05) > =164

n=164

11



4.5 Sampling procedure

Appropriate systemic random sampling procedures was applied

4.51 Inclusion criteria

All differentiated thyroid cancer patients who had full clinical assessment and laboratory and
imaging investigations (data on tumor size, extension, lymph node, and distant metastases, Tg,

TSH). Who had regular follow up for 3 year- 4year.

4.52 Exclusion criteria

* Patients missing data on outcome measure

. Patients who received external radiation treatment.

. Patient who lost follow-up

4.6 Variables of the study

4.61 Independent variables

Age, sex, patient age at diagnosis, cumulative RAI dose, baseline thyroglobulin,
follow up time until they reach complete response.
Pathologic and clinical characteristics: histology, type of  surgery (TT  or
NTT/STT,status of lymph node metastases (negative, positive)

4.62 Dependent variable

Post thyroidectomy RAI therapy Complete response which is measured by thyroglobulin,
anti- thyroglobulin, TSH (sensitized or unsensitized, imaging (thyroid US)

12



4.7 Operational definitions

e Complete response - is defined as negative imaging and a non-suppressed thyroglobulin

level <0.2 ng/ml or stimulated tg <1 ng/ml.

e Incomplete response or indeterminate response - is defined as positive imaging or a
non- suppressed thyroglobulin level >0.2 ng/ml or stimulated Tg >1 ng/ml.

1-131 therapy outcome definition (ATA guideline)

e Excellent response/complete response: is defined as negative imaging and a non-

suppressed thyroglobulin level <0.2 ng/ml or stimulated tg <1 ng/ml.)

e Indeterminate response is defined as nonspecific findings on imaging studies, faint
uptake in thyroid bed on therapy scan, no stimulated Tg < 1 ng/mL, stimulated Tg < 10 ng/mL,
or anti-Tg antibodies stable/declining. (30 % spontaneously progress to NED (no evidence of disease, 20%
achieve NED after additional therapy, 20% develop structural diseases)

eBiochemical incomplete response: negative imaging, suppressed Tg > 1 ng/mL, or
stimulated Tg > 10 ng/mL, or rising anti-Tg antibody levels. 50%-85% continue thave persistent

disease
eStructural incomplete response: structural or functional evidence of disease with

any Tg level, with or without anti-Tg antibodies.

13



4.8 Data development and collection procedures

4.81 Data development procedures

The data development starts with identifying and recording patients from registered and
documented patients’ files from year 2021 data (who took RAI treatment from Januaryl,

2021to December 30, 2021)

4.82 Data collection procedures

The data was collected by data collectors who had knowledge on how to assess the chart

and fill the data collection format which is found on annex 1.

4.9 Data quality assurance

The professionals who were assigned on data collecting performed according to data collecting Format

(annex 1) and it was cross-checked by another independent personnel.
4.10 Date management and analysis

The data was coded and entered to SPSS software version 27.0. Descriptive statics was presented by
frequency table and graphs. Chi square test was used for assessing association of variables, Bi variable
and multivariable logistic regression analyses were conducted to identify factors associated with

complete response rate of RAI therapy

4.11 Ethical consideration
The study was conducted after obtaining permission from the department of Nuclear medicine at CHU

de Bab El Oued and AAU nuclear medicine unit internal medicine department. The patient data was kept

confidential. The study was conducted under the basic principles of ethics.
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5. Results

5.1 Demographic characteristics

Five of the 164 patients who were taken as a sample were eliminated due to insufficient data. 159 patients
in all were examined. There were 15/159 (9.4%) men and 144/159 (90.6%) women. Among them, the
majority of patients (45.9%) were between the ages of 31 and 45, 34% were between the ages of 46 and
60, 13.2% were between the ages of 20 and 30, 6.9% were above 60, and no patient was younger than
20. Figure 1 shows the result of the age range of the patients in this study.

Figure 1 Age range of patient who took RAI tx

50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00% -
0.00%
20-30 yrs 31-45yrs 46-60yrs >60yrs

B Series 1
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5.1.1. Disease (Thyroid cancer) characteristics of the patients

Almost all of the patients who were admitted to the center for the RAI treatment had papillary thyroid
cancer (97.5) the rest 2.5 %( 4/159) patients had follicular thyroid ca. 153 of 159 patients (96.2 %) had
stage 1 thyroid cancer,3 patients were stage 2 ,2 of the patients were stage 4b and 1 patient had stage 4a
thyroid cancer, and there was no patient who was stage 3.

Of the patients, 24% (39/158) had lymph node involvement, while the remaining patients (119/158) had
no involvement. The lymph node status was not specified in one patient.

Four patients had metastases, of which two had spread to the lung, one to the bone, and one to both the
lung and the bone. The majority of patients (155 out of 159, 97.5%) did not have metastatic thyroid
cancer.

A total thyroidectomy without lymph node dissection was performed on 59.7% of patients, while a total
thyroidectomy with lymph node dissection was performed on 37.7% of patients. Lobectomies were
performed as a form of surgical care for three patients.

The majority of patients (47.2%) had baseline thyroglobulin levels in the range of less than 1 ng/dl, 35.2%
had baseline Tg levels in the range of 1-10, and 12.6% (20/159) had baseline Tg levels greater than 10

ng/dl. The baseline Tg level in seven cases was not specified.
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The specific amount of RAI dose given to the patients was comparable with the dose recommended by
American Thyroid Association, but, since complete response rate of the patients depend on the quality of
surgery and amount of remnant tissue remained during surgery, in some cases the dose recommendations
of ATA were not applied in the center, and it was personalized to the specific patient case scenario based
on the physician decision. Most of patients took RAI once (94.3 % or in 150/158 of patients) with
cumulative dose range of 30-50mci given for 62 patients (39%), 51-100mci for 48 patients (30.2%),101-
150 given to 31(19.5%) of patients,>200 for 13 patients (8.2%) and 1patient took 151- 200mci range of
RAL

With the aforementioned management, the complete response rate for 144 of the 159 patients was
determined; the data for the other 15 patients was incomplete, so they were excluded from the complete
response rate analysis. 16 patients had an incomplete/indeterminate response rate, whereas 127 patients
(88%) had a complete response.

Of the patients who achieve complete response, the majority (51.9%) attain this state within a year or two
years, 30.7% do so from six months to a year, and 13.2% require more than two years. Figure 4 shows
response of patients for RAI therapy in the patients of this study. Table 1 depicts the complete response

of patients with different demographic and disease character.

Figure 2 -response of patients for RAI therapy

Sales

= complete response-88% = [Incomplete response-12%
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Table 1 — complete response rate of patient having different demographic and disease characteristics

Complete response rate

Complete Incomplete/indeterminate
response P
(n=127) (n=16) value
Variables
<Ing/ml 65/69(94.2%) 4/69(5.7%)
1-10ng/ml 50/52(96%)  2/52(3.8%)
Base line Tg level 0.01
>10ng/ml 8/17(47%) 9/17(52.9%)
20-30 18/20(90%)  2/20(10%)
30-45 60/64(93.7%) 4/64(6%)
Age 46-60 40/48(83.3%) 8/48(16.6%)
>60 9/11(81.8%)  2/11(18%) 0.309
Female 116/129(89.9  13/129(10%)
Sex %) 0.201
Male 11/14(78.5%) 3/14(21.4%)
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Table 2— complete response rate of patient having different demographic and disease characteristics (continued)

Complete response rate

Complete Incomplete/indeterminate
response P
(n=127) (n=16) value
Variables
1 125/139(89%) 14/139(10%)
2 2/2(100%) 0/2(0%)
Stage <0.01
4 0/2(0%) 2/2(100%)
Papillary 125/140(89.2  15/140(10.7%)
%)
Follicular 15(50%) 1/2 (50%)
T fDTC 0.203
ypeo Other 11100%)  0/1(0%)

Chi-square test with CI=95% used in these categorical variables P-values of <0.05 were considered

statistically significant (*)

Table 3— complete response rate of patient having different demographic and disease characteristics

Complete response rate

Complete  Incomplete/indeterminate

response
=127y  (@=16)
Variables p-
I
Lymph node Tnvolved 25/143(17.4  7/143(4.8%) vaue
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%) 0.03

involvement

Not involved 102/143(71.  9/143(6.2%)
3%)
30-50 55/58(94.8% 3/58(5.1%)
)
50-100 38/41(92.6% 3/41(7.3%)
)
RAI dose 100-150 26/31(83.8% 5/31(16%)
)
150-200 1/1(100%)  0/1(0%) <0.01
>200 712(58%)  5/12(41.6%)

Chi-square test with CI=95% used in these categorical variables

P-values of <0.05 were considered statistically significant (*).

Table 4— complete response rate of patient having different demographic and disease characteristics (continued)

Complete  Incomplete/indeterminate

response
=127y (710
Yes 172 (50%)  ¥(50%)
metastasis No 126/141(89. 15/141(10.6%) <0.01
3%)
Total thyroidectomy without 78/85(91.7% 7/85(8.2%)
)

LN dissection
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Total thyroidectomy  with 47/54(87%) 7/54(12.6%)

<0.01
Lymph node dissection

0 V)
Type of surgery | LOPeCtOmY 13(33.3%)  2/3(33.3%)

Chi-square test with CI=95% used in these categorical variables

P-values of <0.05 were considered statistically significant (*).

5.1.2 Relation of demographic and disease characteristic with complete response rate

A significantly reduced complete response rate (47%) was observed in patients with baseline Tg levels
greater than 10, 94.2% in those with baseline Tg levels between 1 and 10, and 95.6% in those with
baseline Tg levels less than 1, additionally, a P value of less than 0.001 indicates a significant association
between the baseline Tg level and the complete response rate.

Patients with lymph node involvement achieve a 78% (25 of 32) complete response rate, while 102 out
of 111 patients with no lymph node involvement achieve a complete response (91%) rate. With a p-

value of 0.03, the relationship between lymph node involvement and full response was significant

The majority of patients (89.9%) with stage 1 thyroid cancer get a complete response rate; two patients
with stage 2 thyroid cancer also achieve a complete response rate; and out of two patients with stage 4
(a &b) thyroid cancer both of them did not reach a complete response rate. The significant association

was indicated by the P value of less than 0.01.

There was some difference in the complete response rates of male and female patients; the men's
complete response rate was 81.15% (13/16), while the females were 91% (116/127). The p-value of

0.201indicates that there was no significant association between sex and the entire response rate.

Out of two patients who had lobectomies, one patient developed an incomplete/indeterminate response.
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The complete response rate for patients who had a total thyroidectomy was 92.9%, and the complete
response rate for patients who had a total thyroidectomy with lymph node dissection was 83.3%. There

is a significant association, as indicated by the P value of 0.016.

A higher dose was administered to high-risk patients, and although the complete response was still low,
the effectiveness of the dose cannot be deemed ineffective, because since the patient is also high-risk,
the measure of effectiveness is different from those with low risk and intermediate risk. Instead, a
separate study for high risk patients (patient with metastatic disease-advance stage) with different
measure of effectiveness must be conducted. But for patients who took low and intermediate dose, the
complete response rate was high, 94% for those who took dose 30-50 mci, 92% for those patients who
took

50-100mci and 83% for those who took 100-150mci, p value for association of RAI dose excluding

Higher dose is 0.199, showing no significant association.

Four patients had metastatic thyroid cancer, and one of them passed away early in the follow-up, two
had incomplete charts, and one responded well to treatment, with her Tg declining from thousands in
the early follow-up to less than 100mci in three to four years. She received four cycles of RAI with a

total dose of 800mci.

5.2 Factors affecting the complete response rate of patients

Factors affecting the complete response rate of patients were analyzed by using Bivariate analyses using

logistic regression to assess the relationship between demographic and disease characteristics of patients

in relation to attaining complete response rate. From this analysis, sex of patients, lymph node

involvement, baseline thyroglobulin level and dose of RAI were significantly associated with referral of

patients at 25% level of significance.

However, from the multivariate analysis only baseline thyroglobulin level was found to be significantly

associated with complete response rate at 5% level of significance. Since the number of patient having

baseline Tg level >10ng/ml was less than 10 further analyses was not possible.
22



Table 5: Factors affecting complete response rate

Predictors Complete response rate AOR (95%CI) P value

Complete Incomplete/indeterminate

Response
Lymph node
Involvement
Involved 25/143(17.4  7/143(4.8%) 1.178(0.225-6.179) 0.846
)
Not involved 102/143(71.  9/143(6.2%)
3%)
Sex
116/129(89. 13/129(10%) 0.361(0.61-2.138)
9%)
Female 0.262
Male 11/14(78.5% 3/14(21.4%)
)

Logistic regression done to identify possible independent predictors. P-values of <0.05 were considered

statistically significant (*)
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Table 6: Factors affecting complete response rate (continued)

Predictors Complete response rate AOR (95%CI) P value

Complete Incomplete/indeterminate

Response
Baseline
Thyroglobulin
<Ing/ml 65/69(94.2% 4/69(5.7%)

) <0.01*
1-10ng/ml 50/52(96%) 2/52(3.8%) 0.437(2.055-0.334)
>10ng/ml 8/17(47%)  9/17(52.9%) 0.078(0.17-0.357)

RAI dose
30-50 55/58(94.8% 3/58(5%)
)
50-100 38/41(92.6% 3/41(7%) 0.929(0.147-5.884)
)
100-150 26/31(83.8% 5/31(16%) 0.629(0.76-5.235)
0.670

)

>200 7/12(58%)  5/12(41%) 0.225(0.27-1.899)
150-200 1/1(100%) o1 e

Logistic regression done to identify possible independent predictors. P-values of <0.05 were considered

statistically significant (*)
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6. Discussion

This research assesses the complete response rate of the RAI therapy for patients who have different
demography, disease characteristics and surgical management by measuring the complete response rate
of the patient in 3-4 year period .I- 131 RAI therapy is a well-studied therapy modality which shows high
complete response rate all over the world(11) .According to various research works the response of the
therapy is dependent on factors which are associated to the patients characteristics ,the surgical
management type and quality ,which is assessed by remaining thyroid tissue ,and other factors(23)
.Because of this reason assessment of the response of the patients to the given therapy has to be assessed
and treatment guideline or protocol has to be developed. Since the above described factors result in a
discrepancy in treatment outcome between various treatment centers throughout the world, treatment
guideline which best suit the treatment center is crucial. And in order to develop a protocol a study which
deals with patients who got treated in the same center is important. In this study, we assess the complete
response rate for the given therapy and factors which have negative impact to the outcome of patients

was assessed.

In our study, complete response rate was found to be 88% which is comparable with study done in
Turkey, showing 86% excellent response rate, which was done in low risk thyroid ca patients .In this
Turkish study, the dose given to this low risk patient was high dose (100mci) for all of the patients taking
the treatment(13), in our study the dose given to the low risk patients was comparable with ATA
guideline, but in some of patients increased RAI was given based on assessment of patient surgical
condition. This high compete response rate was also seen in a study done in Pakistan which shows
effective rate of 87.7

%( 19).

In another study in USA ,which was done for the assessment of successful ablation rate, it shows51%-
94% success rate with pooled successful ablation rate of 71 %(12).In our study the result is comparable
with the finding in this study ,but since there was limitation of data completeness especially in high risk
patients( 15 patient from total of 159 patients had incomplete data ,majority being high risk patients
)estimation of effectiveness in high risk patient is compromised but still majority of patients having
intermediate risk and low risk has high success rate.
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Similarly, in one Saudi Arabian study, which assesses the effectiveness of the treatment with regard to
overall survival and progression free survival ,it shows the prognosis was negatively influenced by the
male gender, age >55, ATA high-risk category, and TNM metastatic status (17).This was also evidenced
in our study , male gender ,ATA high risk category evidenced by higher stage (metastatic )disease ,who
took high RAI dose for having high risk features ,who have lymph node involvement ,and those patients
having higher baseline thyroglobulin level have lower outcome for the therapy but the only independent
associated factor found to result lower complete response rate was having high base line Tg level

(>10ng/dl).

Majority of patients who have lower stage disease, younger age group, female sex, lower baseline tg

level and those patient who has no lymph node involvement has better complete response rate.

Patient who have lower baseline Tg level which is <10ng/ml has good complete response rate (94%) but
those patients whose baseline Tg level >10ng/ml has significantly lower (47%) complete response rate.
This result is also the same with one Iranian study which was done to assess predictive factor for
incomplete response, it shows having higher baseline Tg level >15ng/ml is associated with higher

incomplete response rate (18).

Even though those patient who had lymph node involvement had higher response rate

(91%) than those who have lymph node positive disease, still the compete response rate is high (78%)for

lymph node positive diseased patients.

The complete response rate of the patient who underwent different type of surgery between total
thyroidectomy without lymph node dissection and with lymph node dissection was not significant but

those patient who has lobectomy has lower complete response rate.

In another Egyptian study which assessed the effectiveness of the treatment with regard to overall survival,
RATIlowered adverse events and it preserved a good standard of living and improved overall survival (20).
In our study ,the number of patients who had metastatic disease was small (4) and out of these patients
2 had incomplete data ,but the other 1 patient showed significant improvement in Tg and antiTg level
,which was initially very high ,in thousands ,and after 3-4 yr. follow-up it become <100ng/ml,which
shows the effectiveness of the treatment .But because of the above described limitation of the study in

metastatic patient ,and since assessment and evaluation of metastatic thyroid cancer is different than that
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of other low and intermediate thyroid ca patient ,separate study which solely study metastatic patients

with the measure of overall survival and disease progress free survival is needed.

Our study also showed most of patients responded to 1 cycle of RAI and majority of them responded
within 2 years of treatment (82.6%), of those patient who took the treatment twice, most of them responded
to the treatment. Even though the RAI dose vary based on the patient condition, majority of them were
treated with dose less than 100 mci (69.2%) and responded well. But, since the dose depend on the patient
risk category, deep analysis of different range of dose for same risk category has to be done in order to
objectively assess the effective range of dose for specific risk type of patients. In this study we tried
to

evaluate patients’ response based on their different demographic, surgical management and disease
pathological characteristic for the given dose of RAI, which can be used as source of information for more

personalized treatment planning
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7. Limitation and strength of the study

Since the study was retrospective study and medical chart review was done to collect data, and there
was chart incompleteness. In addition to this, some of the patients discontinue their follow-up in the
middle and majority of them were -metastatic thyroid ca patients, who had lymph node involvement and
other high risk features, so this would limit the study complete analysis of patients who had high risk
thyroid cancer. The other limitation is, since all patients are post-surgical patients, and evaluation of

complete response rate of patients who were unfit for surgery and took RAI was not possible.

Despite the limitation, since there is no research, i.e. to our knowledge, which assesses the complete
response rate of RAI treatment and the factors which negatively affect the complete response rate in
Algeria, it will help to develop more personalized treatment approach and protocol development which

could be best suited for the patients who are going to be treated in the center.
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8. Conclusion and recommendation

Thyroid cancer is one of commonest endocrine tumor which has increasing incidence rate, making it
to be one of the top 10 cancers in women worldwide. Unlike majority cancers, thyroid cancer has good

prognosis if treated well.

This study shows that the complete response rate of low and intermediate risk patient was high and
the only independent associated factor which is found to have negative predictive factor for the
complete response rate is having high base line thyroglobulin level. Because of the aforementioned
limitation, i.e. incomplete data for high risk patients, assessment and conclusion of complete response

rate for high risk patient was not possible.

In order to achieve high complete response rate, appropriate RAI dose has to given based on the patient
disease characteristics and the type and quality of surgery undertaken. Different facility whether in
developed, developing or high middle income

/emerging country, all has different response to the RAI dose based on the associated factors that the
patient has. In addition to this Sociodemographic characteristics of patients, factors associated to
facility practice and patient disease characteristics affect the outcome of the patient response. So, we
recommend, in order to have higher complete response rate, developing treatment protocol which best

suit the therapy center and which consider patient baseline thyroglobulin level would be beneficial.

We recommended the nuclear medicine department to work on further research in this area, which is
going to be helpful for the development of thyroid cancer RAI treatment

protocol which is going be used in treatment center.
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ANNEXES

Table 1 -Thyroid ca patient risk category according to American Thyroid Association (3)

Patients With Low Risk

Oindividuals with papillary carcinoma who have
undergone a gross total thyroidectomy without distant
metastases, lymph node involvement, invasion of
adjacent structures or blood vessels, or aggressive
histology,lack RAI uptake outside the thyroid bed,
palpable lymph nodes, and pathological nodal

micrometastases.

O Other low-risk conditions encompass the encapsulated
intrathyroidal follicular variant of papillary thyroid
cancer and well-differentiated intrathyroidal follicular
carcinoma with capsular invasion, whether or not fewer

than 4 foci of vascular invasion are present.

Patients With

Intermediate Risk

O Who have aggressive histology types such as Hurtle cell
cancer, follicular thyroid cancer, columnar cell or tall cell
variants, and insular carcinoma.

Oindividuals with multifocal papillary micro carcinoma
exhibiting extra thyroidal extension and patients with
clinically positive lymph nodes less than 3 cm in the
largest dimension or more than 5 pathologically positive

lymph nodes less than 3 cm in the largest dimension.
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Patients With High Risk High-risk patients include those with incomplete resection,

gross extra thyroidal extension, pathologically positive lymph
nodes where at least 1 is greater than 3 cm in the largest
dimension, distant metastasis, and follicular carcinoma with

more than 4 foci of vascular invasion.
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ANNEX 2

1. Data collecting format for DTC thyroid cancer patient who took RAI treatment
I. Demographic characteristics of the patient

1.Age-1.<20 2.21-30 3.31-45 4.46-60 5.>60

2.sex 1. female 2. male

4. Type of DTC 1 papillary. 2. Follicular 3. Other variant of differentiated thyroid ca

5. Stage A. stage 1 B. stage 2 C. stage 3 D. stage 4.
6. Lymph node status 1. Involved 2. not involved

7. Metastasis 1. Yes 2.no

8. If metastatic to where 1. Lung 2. Bone 3. brain 4. other 5. multiple site

9. Management taken, surgical management A.Total thyroidectomy Lobectomy Near total
thyroidectomy D. debunking E.Not done

10. Duration taken to achieve complete response rate 1. 6 months 2. 6 months to 1 year
3. 1lyearto 2 years 4. >2 years

11. Cumulative RAI dose 1.30-50 2.51-100 3.101-150 4.151-200 5.>200

12. Response to RAI treatment 1. Complete response 2. indeterminate response 3. biochemical incomplete
response 4. structural incomplete response

13. Total number of RAI given 1. once 2 .2 times 3.3 times 4. more
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