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Abstract 

Radioiodine therapy, a treatment method for hyperthyroidism, has been practiced in Senegal since 2016. The objective of our 

study was to identify predictive factors for the success or failure of radioiodine therapy in the management of hyperthyroidism in 

Senegal. A retrospective study was initiated in the nuclear medicine department of the Idrissa Pouye Hospital in Grand Yoff. It 

included the medical records of 172 patients followed for hyperthyroidism and treated with iodine-131. Demographic, clinical, 

paraclinical, and therapeutic aspects, as well as the evaluation of thyroid function at 3 and 6 months post-radioiodine therapy, 

were studied. The therapeutic efficacy at 3 months was 44.1%. Among the 17 patients who failed treatment, 12 were under 50 years 

of age. No statistically significant relationship was found between treatment failure and age (p = 0.877. However, the difference was 

statistically significant between men and women in terms of treatment failure (p=0.043). Vascular goiter, etiology, initial 

antithyroid drug use, and a short interval between antithyroid drugs (ATDs) discontinuation were factors contributing to 

treatment failure. A strong correlation existed between therapeutic efficacy and the administered dose (p=0.000). The 6-month 

success rate was 62.4%. The final therapeutic efficacy was 73.75%. Radioiodine therapy is an effective treatment for 

hyperthyroidism, achieving a high remission rate. 
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1. Introduction 

Hyperfunctioning of the thyroid gland due to increased pro-

duction of thyroid hormones is called hyperthyroidism, the 

ultimate consequence of which is thyrotoxicosis. The manage-

ment of thyrotoxicosis involves a range of therapeutic options, 

including medication, surgery, and nuclear medicine. [6]. 

Nuclear medicine using radioactive iodine (131I) is a radical 
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treatment that has established itself as an effective and 

non-invasive method of inducing controlled hypothyroidism, 

thereby relieving symptoms and reducing the complications 

associated with this condition. 

The treatment of hyperthyroidism with radioactive iodine 

(RAI) is a major therapeutic advance, offering an effective 

alternative to drug treatments and surgery. However, the effec-

tiveness of this treatment varies from patient to patient, raising 

the crucial question of identifying the factors that predict suc-

cess or failure. [3]. It is in this context that we undertook this 

study to evaluate the factors predictive of success or failure in 

patients who underwent radioactive iodine (131I) treatment 

between 2016 and 2023 at the nuclear medicine department of 

the Idrissa Pouye General Hospital in Dakar. 

2. Methods 

This is a retrospective descriptive and analytical sin-

gle-center study conducted between January 2016 and No-

vember 2023, analyzing the records of patients with hyper-

thyroidism treated with iodine-131 at the nuclear medicine 

department of Idrissa Pouye General Hospital. Patients who 

underwent iodine therapy for hyperthyroidism during the 

above-mentioned period and for whom clinical and biological 

follow-up data at 3 and/or 6 months or more were available 

were included. The parameters studied included epidemio-

logical, clinical, and radioimmunological data, etiological 

diagnoses, the therapeutic window, the dose of iodine-131 

received, and the evaluation of thyroid function (3 months, 6 

months, and/or more). The treatment is delivered in the form 

of a single oral capsule. Patients were monitored jointly by the 

attending physician and the nuclear medicine physician, with 

TSH and T4L levels measured 3 months and 6 months after 

taking 131I, and beyond. Therapeutic success is defined as a 

return to euthyroidism or hypothyroidism. Therapeutic failure 

is defined as the persistence of hyperthyroidism after 6 

months or more of treatment. 

The data were processed and analyzed using Stata 2016 and 

Microsoft Excel 2019 software. 

Quantitative variables were expressed as means, while 

qualitative variables were expressed as numbers and per-

centages. Comparisons between variables were made using 

Student's t-test. The significance threshold was set at p < 5%. 

2.1. Procedure for Implementing IRA Therapy 

Before administering radioactive iodine, there are several 

mandatory phases in the implementation process: 

1) Compiling the patient's file, including an interview to 

determine: 

The history of the disease, clinical signs, the patient's 

medical and surgical history, any family history of thy-

roid disorders, predisposing factors, tests performed, and 

previous and current treatment. 

2) Explain the principles of iodine therapy to the patient, 

including the procedure, expected results, absolute con-

traindications, rules for radiation protection after taking 

iodine-131 

3) Obtain the patient's informed consent. 

4) Patient preparation: Advise the patient to stop taking An-

tithyroid drugs if this is their current treatment) at least 3 

days before taking iodine (ideally 7 days before) and to 

avoid iodine intake. Perform a pre-treatment assessment 

by performing a thyroid scintigraphy to confirm the di-

agnosis and assess thyroid uptake. Inform the patient to 

come on an empty stomach and bring a bottle of water. 

Protocol for administering radioactive iodine-131 

Verification of the time since discontinuation of Antithy-

roid drugs, elimination of iodine intake, and absence of con-

traindications, especially in women. Therapeutic doses of 

iodine-131 have always been administered under the follow-

ing conditions: 

1) After discontinuing synthetic antithyroid drugs, the de-

sired delay is 5 to 7 days; 

2) Iodine intake should be avoided during the month prior 

to treatment (seafood, medications, injectable scans, 

etc.); 

3) Thyroid hormone levels are checked before radioactive 

iodine is taken. 

4) An empirical dose (average of 15 mCi) has been ad-

ministered. 

5) This treatment is delivered in capsule form in a single 

oral dose in the “hot” room; the patient then returns 

home. No hospitalization is necessary. 

6) Radiation protection measures are taken before and after 

the intake of radioactive iodine: 

Ensure that the patient is well hydrated before, during, and 

after taking radioactive iodine to limit gastric exposure, and 

encourage frequent bladder emptying to limit irradiation of 

the bladder. 

For women of childbearing age, ensure that they are not 

pregnant (perform a pregnancy test systematically if there is 

any doubt). After taking radioactive iodine, they should use 

effective contraception. 

Protective measures for those around the patient and verbal 

recommendations were provided by the department staff, and 

a document was made available to each patient to better 

inform them about individual radiation protection measures 

and those for those around them. 

At the end of this process, the treatment report (see Ap-

pendix 3) will be given to the patient, along with the fol-

low-up check-up to be carried out in 3 months. 

Inform the patient to return if there is a significant recur-

rence of the symptoms of hyperthyroidism within 3 months of 

iodine therapy. 

2.2. Patient Follow-up 

Patient follow-up was provided jointly by the attending 

physician and the nuclear medicine physician, with TSH and 
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T4F measurements at 3 months and 6 months after I131 

administration, and beyond if necessary. The expected ther-

apeutic outcome will be a return to euthyroidism or hypo-

thyroidism. Therapeutic failure will be defined as the persis-

tence of hyperthyroidism after 6 months or more of treatment. 

3. Results 

3.1. Age and Sex 

 
Figure 1. Distribution of patients by gender. 

We identified a total of 172 patients aged 16 to 72, with an 

average age of 43.2 and a standard deviation of 13.21. 

A female predominance was noted, with a sex ratio of 0.19. 

(Figure 1). 

 

3.2. Dose Administered 

The average activity of radioactive iodine administered to 

our patients was around 17 mCi, with extremes ranging from 

10 to 22 mCi. (Figure 2). 

 
Figure 2. Activity of radioactive iodine administered as a percentage. 

3.3. Progress 3 Months After Therapy 

The assessment of thyroid function 3 months after iodine therapy showed a therapeutic efficacy rate of 44.1%, as shown in 

Figure 3. 
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Figure 3. Patient progress 3 months after radioiodine treatment. 

3.4. Progress 6 Months After Treatment 

 
Figure 4. Patient progress 6 months after radioiodine treatment. 

At 6 months, 62.4% of patients had achieved favorable 

progress (euthyroidism or hypothyroidism) Figure 4. After 6 

months of treatment, 17 cases of treatment failure were noted.

3.5. Distribution of Treatment Failures 

According to Associated Factors 

All patients who failed treatment had initially taken An-

tithyroid drugs. Table 1. 

Table 1. Analysis of factors contributing to treatment failure. 

Predictive factors of failure Effective Percentage 

Vascular goiter 11 64,70% 

Thyrotoxicosis 14 82,40% 

Predictive factors of failure Effective Percentage 

Severe biological indicators of 

hyperthyroidism 
15 88,20% 

Etiology 16 94,10% 

Antithyroid drugs 17 100% 

3.6. Variations in Therapeutic Response 

Depending on the Dose 

The statistical analysis concluded that there was a statisti-

cally significant correlation (P=0.000) between therapeutic 

response and radioactive iodine dose. Table 2. 
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Table 2. Variation in efficiency and treatment failure in relation to the dose of radioactive iodine. 

Results N P value Average dose 95% Confidence Interval 

Therapeutic failure 17 0,000 16,018 14,86-17,38 

Therapeutic efficiency 118 0,000 17,182 16,63-17,73 

 

3.7. Variations in Therapeutic Response 

Depending on the Gender 

The treatment failure rate was higher in men, reaching 

10.71%. Statistical analysis showed that the relationship was 

significant at the 5% threshold (p = 0.043). Table 3. 

Table 3. Variation in treatment failure according to gender. 

Therapeutic failure 

Sex 

No YES 

P Value 

Effective Effective 

Female 130 14 
0,043 

Male 25 3 

3.8. Variations in Therapeutic Response 

Depending on the Age 

Among the 17 patients who failed treatment, 12 were under 

50 years of age. No statistically significant relationship was 

found between treatment failure and age (p = 0.877). Table 4. 

Table 4. Variation in treatment failure by age. 

Therapeutic failure 

AGE 

No YES 

P Value 

Effective Effective 

< 50 years 110 12 
0,877 

≥ 50 Years 42 5 

4. Discussion 

The above results prompt comments when compared with 

data from the literature. The analytical study comparing 

average ages and treatment outcomes concluded that there 

was no statistically significant link between age and thera-

peutic response, with P=0.877. 

This lack of correlation between age and treatment success 

was also described in the Diop study (P=0.661) [6] and the 

Nwatsock study with a p=0.881 [16]. This leads us to con-

clude that the patient's age does not influence the therapeutic 

response to iodine-131. 

The predominance of hyperthyroidism in women, at 83.72% 

(a sex ratio (F/M) of 6/1), has also been found in various series 

in the literature [19]. Studies by Diop [6] and Diagne [5] in 

Senegal, Goichot [9] in France, and Feleh in Tunisia [8] show 

proportions similar to ours, with 87%, 88%, 85%, and 72.2%, 

respectively. 

Younger patients, particularly women, may respond better 

to iodine-131 therapy, while older patients show increased 

resistance [12]. Treatment failure was more prevalent in men 

(10.71%). The statistical study showed that the difference 

between men and women in terms of treatment failure was 

significant (p = 0.043). This trend has also been described by 

other authors. Indeed, Nneka M. M. et al. [14] and Khessairi 

N. et al. [12] also identified male gender as a factor in the 

failure of iodine therapy. Thyrotoxicosis was noted in patients 

who failed therapy in 14 out of 17 cases (82.4%). This finding 

is consistent with the studies by Schneider et al. [19] and 

Khessairi N. et al. [12], which indicate that the severity of 

thyrotoxicosis is a predictive factor for failure. Six-

ty-four-point seven percent (64.8%) of patients who failed 

therapy had vascular goiter. This result is consistent with the 

study by Khessairi N. et al. [12], which identifies vascular 

Basedow's goiter as a factor in resistance to radioiodine 

therapy. 88.2% had hyperthyroidism before therapy. These 

results are consistent with those of Schneider et al. [19] and 

Erem et al. [7], who emphasize that severe biological indica-

tors of hyperthyroidism are predictive factors for failure of 

iodine therapy. Etiology influences the effectiveness of io-

dine-131 treatment. According to Brent G. A. et al. [4], 

Graves' disease generally responds well to radioactive iodine, 

as do toxic adenomas [1]. All patients who failed treatment 

had initially been treated with antithyroid drugs. This is 

consistent with the study by Luster M. et al. [13], which found 

that antithyroid drugs could inhibit the uptake of radioactive 

iodine, thereby reducing the effectiveness of treatment. The 

study by Kartamihardja A. H. S. et al. [11] showed a success 

rate of over 60% in patients who had never taken antithyroid 

drugs, compared to around 56% in those who had stopped 

taking antithyroid drugs at least three days before radioiodine 
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therapy. In our series, the average time to discontinuation was 

11.3 days. Mazzaferri E. L. et al. [15] demonstrated that 

stopping 4 to 6 weeks before iridium therapy significantly 

improved the response to treatment. 

The average dose administered was 17 mCi, with extremes 

ranging from 10 to 22 mCi. A single course of treatment 

achieved remission in 62.4% of cases at 6 months. Longitu-

dinal analysis revealed a positive correlation between thera-

peutic efficacy and the dose administered (p=0.000). 

The therapeutic success rate at 6 months was 62.4%. The 

study by Rezgani et al. [17] reported a rate of 79.5% after 6 

months. 

In our series, the final therapeutic efficacy was 73.75%, 

with a statistically significant p value (p=0.000), showing a 

significant correlation between the empirical dose adminis-

tered and treatment success. 

In the Nwatsock study in Marseille, where patients received 

doses ranging from 370 to 740 MBq, no statistically signifi-

cant link was found between the dose received and the ther-

apeutic response, with p=0.885 [16]. This therefore raises the 

issue of patient radiation protection, invoking the ALARA 

principle, which suggests dose optimization. This means that 

some patients received more than the dose they needed to 

achieve the same result with the fixed dose of 555 MBq, while 

others received less than they needed. In the Ejeh study [10], 

the result of Ira therapy after 6 months in 66.6% of patients 

with a dose of 370 MBq was identical to that in 62.5% of 

patients who received a dose of 555 MBq. 

In France, the 2016 FSE consensus suggests the so-called 

“ablative” strategy in its recommendation 30 (R30), while 

recommendation R31 states that no method for determining 

the iodine-131 activity to be administered can be favored. 

Methods with fixed activities or dosimetry methods can 

therefore be used. The simplicity of fixed and semi-fixed 

methods is nevertheless a factor to be taken into account. 

R32 states that regardless of the method chosen, ultrasound 

and thyroid scintigraphy are recommended [6]. In the United 

States, the ATA 2106 guideline proposes doses of 370-555 

MBq in its recommendation 8 [18]. 

The study by Bathily et al. [2], conducted as part of a pre-

liminary activity assessment of the nuclear medicine depart-

ment at Grand-Yoff General Hospital (Dakar), concludes that 

radioactive iodine is highly effective, particularly at high 

doses, in the treatment of Graves' disease. This contrasts with 

the study [6]. 

This may be related to the size of the samples studied but 

also suggests a genetic study. 

5. Conclusion 

Treatment with iodine-131, which is simple, non-invasive, 

and inexpensive, is currently considered the treatment of 

choice for hyperthyroidism. This research contributes to a 

better understanding of the mechanisms influencing the ef-

fectiveness of iodine therapy in the treatment of hyperthy-

roidism. It calls for the development of more targeted and 

tailored protocols, and for the training of clinicians in a 

comprehensive and integrated approach to this condition. 

Abbreviations 

ALARA As Low As Reasonably Achievable 

ATA American Thyroid Association 
131I Iodine 131 
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FSE French Society of Endocrinology 

FT4 Free Thyroxine 

TSH Thyroid Stimulating Hormone 
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