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Abstract 
Introduction: In hyperthyroidism, selective irradiation of the thyroid gland 
with radioactive iodine is a radical treatment and an alternative to surgery. The 
aim of this review is to assess the medium-term efficacy of outpatient treatment 
of hyperthyroidism with iodine-131 in Africa. Methods: We identified the stu-
dies carried out in Africa on outpatient radiation therapy between 2016 and 
2020. For each article included, we noted the country concerned and the year of 
publication, the numbers studied, the socio-demographic characteristics of the 
patients, the indications for radio iodine therapy, the dose administered, the 
results of the hormonal dosage 6 months after radiation. Results: 13 retros-
pective studies were included to constitute a total population of 925 patients. 
The average age was 40.77 years, the sex ratio of 1/5.4 with a clear female 
predominance. The 3 main etiologies of hyperthyroidism justifying outpa-
tient radio iodine therapy were Graves’ disease (55.89%), toxic multinodular 
goiter (22.70%) and toxic adenoma (21.40%). The average dose of iodine 131 
administered per course is 13.7 mCi. No short- and medium-term complica-
tions were reported. The radio iodine therapy was effective in 86.08% (n = 796) 
of the patients with extremes of 72% and 100%. Conclusion: Radio iodine 
therapy is effective in Africa. It is simple, inexpensive on an outpatient basis 
and well tolerated. The introduction of outpatient radio iodine therapy could 
improve the management of patients with hyperthyroidism in Burkina Faso. 
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1. Introduction 

Hyperthyroidism is a public health problem in Africa. Its prevalence is estimated 
between 1.2% and 9.9%, with Graves’ disease being the most common cause [1]. 
In 1936, Karl Compton, then president of the Massachusetts Institute of Tech-
nology (MIT) and the Thyroid Group at Massachusetts General Hospital 
(MGH), undertook a joint study that led to the production of small amounts of 
short-lived radioactive iodine from life (iodine 128, half-life = 25 min). The 
original intention was to use it for the diagnosis and treatment of thyroid dis-
ease. However, their first work was done on rabbits and published in 1938 to ex-
plore the underlying thyroid physiology. In 1941, the MGH-MIT team, using 
mainly 130 iodine, was able to successfully treat a few patients with hyperthy-
roidism and thus achieved their original goal. The Berkeley group did the same a 
few months later, using mainly 131 I or iodine 131 [2]. 

In 2021, the therapeutic approach to hyperthyroidism is intended to be op-
timal. This optimal approach incorporates patient preferences and specific clini-
cal characteristics such as age, medical history, goiter size… The three therapeu-
tic modalities recommended by the ATA (American Thyroid Association) are 
synthetic antithyroid drugs (ATS), radiation therapy (IRA) and surgery. Each of 
the treatment modalities has unique advantages and disadvantages that clini-
cians should be familiar with in order to best counsel their patients [3]. The suc-
cesses of outpatient radio iodine therapy in hyperthyroidism and the rich litera-
ture that accompanies it should be enough to convince us of the possibility of its 
implementation.  

However, 70 years after its beginnings, radio iodine therapy is a reality in the 
Maghreb, South Africa, Mauritius, Madagascar, Ethiopia, Uganda, Kenya, Ca-
meroon, Nigeria, Ghana, Senegal. The other African countries have still not 
taken the plunge despite the installation over the past twenty years of nuclear 
medicine services in many African countries. 

To answer this question, we undertook to study the data of the African litera-
ture on ambulatory radio iodine therapy published between 2016 and 2020. The 
objective was to demonstrate its feasibility and effectiveness in developing coun-
tries in order to expand its practice in Africa. 

2. Methodology 
Data used in the study in the form of full text and abstracts were obtained by a 
multi-source search strategy. The search terms were used in the following data-
bases: Medline (PubMed), Embase, Cochrane, Scopus, Sciences direct, according 
to the thesaurus of each of the databases, the abstracts published during con-
gresses as well as the national scientific research work such as a master’s or doc-
torate, the World Health Organization database and “Google scholar” as well as 
a manual search. 

2.1. Item Selection 

Relevant articles published between January 1, 2016 and January 1, 2021 were 
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selected. Articles were excluded: 1) dealing with radiation therapy in hospitaliza-
tion, 2) not providing post-radiation T4 assay, 3) published before January 1, 
2016. 

The relevant articles were selected on the following criteria: 1) original articles 
or clinical cases on the topic of outpatient radiation therapy, 2) African popula-
tions studied, 3) estimation of the T4 dose at 6 months post-radiation. The anal-
ysis of the 43 references identified made it possible to identify a total number of 
13 relevant articles (Figure 1).  

2.2. Article Analysis 

Three reviewers extracted and evaluated the data independently and then the 
agreement between the three reviewers by the statistical coefficient Kappa (k). 
For each article included, we noted the country concerned and the year of pub-
lication, the numbers studied, the socio-demographic characteristics of the pa-
tients, the indications for radio iodine therapy, the dose of radioactive iodine 
administered, the results of the hormonal dosage at 6 months post radio iodine 
therapy. Radio iodine therapy was considered effective if it resulted in euthy-
roidism or hypothyroidism 6 months after irradiation. There is the failure of the 
radio iodine therapy in the opposite case (persistent hyperthyroidism 6 months 
after radiation). 

2.3. Analysis of Collected Data 

The data collected was collated on a Microsoft Excel® sheet and analyzed using 
Random software version 2.13 for Windows®. The frequencies from the qualita-
tive variables were compared using the Chi-square test; means and medians us-
ing Student’s T-test. Differences were considered significant when the p-value 
was less than 0.05. 
 

 

Figure 1. Flowchart of the article selection process. 
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3. Results 
3.1. Descriptive Study 

 Characteristics of the articles included in the review 
13 studies mainly retrospectives were selected to constitute a total population 

of 925 patients. Table 1 shows the characteristics of the articles included. 
 Description of the study population 

The total number of all series combined was 925 patients. The average age was 
40.77 years with extremes ranging from 10 to 88 years. The sex ratio is 1/5.4 with 
a clear female predominance (84.40%). Table 2 represents the general characte-
ristics of the population studied. 
 

Table 1. Characteristics of articles included in the review. 

Réf Country Year Study population Eff Dosimetric protocol Limitations of the study 

4 Tunisia 2016 Hyperthyroids under 19 years old. 33 NS* 
Exclusively 

pediatric study 

5 
Ghana 

and Nigeria 
2016 

Hyperthyroid patients from two 
Ghanaian and Nigerian public hospitals. 

94 

Before 2010: single fixed 
dose of 10 mci. After 2010: 

fixed dose according to 
hyperthyroidism. 

Change of 
dosimetric protocol 

6 Morocco 2017 Graves disease 50 
Empirical dose 

according to UTV, age, 
socioeconomic level. 

Basedow alone 

7 Morocco 2017 Hyperthyroidism of all etiologies 77 Ablative fixed dose 
No mid-term 

hormonal assessment 

8 Tunisia 2017 Graves disease 70 Ablative fixed dose 
No short-term 

evaluation (3 months). 

9 Morocco 2019 Hyperthyroidism of all etiologies 208 NS*  

10 Tunisia 2017 
Post-ARI evaluation of two groups of 

hyperthyroid patients: 
Basedowian subjects and toxic nodules. 

78 NS* Excluding GMNTs 

11 Morocco 2018 
Evaluation of the therapeutic 

response after ARI 
78 Ablative fixed dose 

Selection bias 
(Basedow only) 

12 Algeria 2019 Description of clinical cases 02 
Empirical dose 

according to UTV 
Selection bias 

13 Cameroon 2019 
Review of 4 years of ARI and selection of 

patients who received ablative doses 
74 

Empirical dose 
according to UTV 

Consideration of 
ablative doses 

14 Senegal 2020 
Population of hyperthyroid patients 

who received an ablative dose 
66 Fixed dose Preliminary study 

15 Tunisia 2020 
Hyperthyroidism secondary to 

Graves’ disease 
54 Fixed dose 

Exclusion of ATs 
and GMNTs 

16 Tunisia 2020 
Hyperthyroid patients with analysis of 

predictive factors for the result of the ARI 
41 NS* 

Dosimetric protocol 
not defined 

Ref: Reference; Eff: Effective; NS*: Not Specified; UTV*: Ultrasound Thyroid Volume. 
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Table 2. General characteristics of the population studied. 

African studies published from 2016 to 2020 
Age Gender Effective of 

series Average Ext* F* M* 

Rezgani C. et al. in 2016 in Tunisia [4] 16.87 ± 2.2 NR* 29 4 33 

A. Yetunde et al. in 2016 in Nigeria and Ghana [5] 47.38 ± 12.34 20 - 74 80 14 94 

M. Ben Souda et al. in 2017 in Morocco [6] 41.8 21 - 57 45 5 55 

H. Aschawa et al. in Morocco in 2017 [7] NR* NR* NR* NR* 70 

El Feleh E. et al. in 2017 in Tunisia [8] 40.5 NR* 63 15 70 

I. Rezgani et al. in 2017 in Tunisia [9] 45.11 ± 15.81 13 - 80 64 10 78 

S. Choukry et al. in 2018 in Morocco [10] 12 10 - 14 2 0 2 

JF Nwatsock et al. in 2019 in Cameroon [11] 55 19 - 82 175 33 74 

T. Bounab et al. in Algeria in 2019 [12] 43.5 18 - 75 57 9 66 

F. Fokoue et al. in 2019 in Morocco [13] 38.33 ± 12.7 20 - 79 NR* NR* 54 

E. H. A. L. Bathily et al. in 2020 in Senegal [14] NR* NR* 34 7 41 

A. Sellem et al. en 2020 in Tunisia [15] 38.33 ± 12.7 20 - 79 NR* NR* 54 

A. Grassa et al. en 2020 in Tunisia [16] NR* NR* 34 7 41 

NR* = Not specified; F* = Women; M* = Men; Avg*: Average; Ext*: Extremes. 

3.2. Analysis of the Modalities of Iratherapy 

 In which hyperthyroidism? 
The 3 main etiologies of hyperthyroidism that motivated outpatient radio 

iodine therapy in all series were, in increasing order of frequency: toxic adenoma 
(21.40%), toxic multinodular goiter (22.70%), Graves’ disease (55.89%). Figure 2 
represents the main etiologies that justified radio iodine therapy in our context. 
 Place of iratherapy in the therapeutic strategy 

In 61.11% of cases, radio iodine therapy was administered as a second-line 
treatment after ATS treatment. In these cases, it occurred after a failure of 18 
months of medical treatment with ATS, desire for pregnancy, and side effects of 
treatment with synthetic antithyroid drugs. In the other cases (38.89%) the radio 
iodine therapy was administered as the first or third intention. The separate 
proportions (1st and 3rd intentions) could not be combined. 
 The dose administered 

The average dose administered is 13.7 mCi. The dose was fixed in 50% of the 
studies. The dose calculation was empirical in 21.42% of the studies. The proto-
col was not specified in the other studies. 
 Evaluation at 6 months post radio iodine therapy 

No short- and medium-term complications were reported in any series com-
bined. The efficacy of all series combined was 86.08%. 

The performance of the radio iodine therapy at 6 months is shown in Figure 
3. 
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Figure 2. Etiologies of hyperthyroidism. 
 

 

Figure 3. Performance of radio iodine therapy in Africa from 2016 to 2020. 

4. Discussion 

In the medical field, the progression of knowledge is due not only to the recep-
tion of new data but also and above all to the assimilation of old ones. A single 
study can never truly answer a research question posed by practice, whereas all 
of the studies that already exist will perhaps make it possible to gradually ap-
proach a truth, at least to define the hypotheses and objectives of new studies 
that will contribute to this [17].  

4.1. Limitations of the Review 

Selection bias is inherent in this review as all included studies were retrospective. 
In wanting to provide recent data, we have voluntarily selected studies published 
between 2016 and 2020. This has systematically eliminated several data from 
countries where the interest in ambulatory radio iodine therapy no longer needs 
to be demonstrated and whose data are more than 5 years old. These are mainly 
Egypt and South Africa. 

4.2. Studies Included 

As of July 31, 2021, our research databases have recorded 13 studies published 
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over the past 5 years (January 1, 2016 to December 31, 2020) on outpatient ARI 
in Africa. The distribution of studies is as follows: Senegal: one study; Came-
roon: one study; Ghana and Nigeria: a joint study; Morocco: four studies; Alge-
ria: a study; Tunisia: five studies. In order to limit the heterogeneity of the dif-
ferent series, we excluded the South African study by Onimode A. et al., which 
was specifically male. [18] The South African study looked specifically at radio 
iodine therapy in male patients with Graves’ disease. 

4.3. Comments 

The aim of our review was to present what has been done over during the 5 years 
in terms of outpatient radioiodine therapy in Africa. 

On an outpatient basis, treatment with radioactive iodine is done by oral ad-
ministration of a capsule or a solution of iodine 131 in the form of sodium 
iodide (NaI). 

In all the series the female gender is predominant. 
Hyperthyroidism is a disease of women over 40. When it is male, it usually 

occurs earlier. The age of patients who benefited from radio iodine therapy is 
telling in our review. Rezgani C et al. in Tunisia [4] focused particularly on radio 
iodine therapy in a cohort of 33 hyperthyroid children. Post-radiation hypothy-
roidism was obtained in 100% of cases, the average response time was 3.27 
months (1 to 6 months). A single case of recurrence of hyperthyroidism was 
noted at 1 year, requiring a second treatment with installation of post-radiation 
hypothyroidism after 2 months. Thus the radio iodine therapy seems particular-
ly effective in young subjects with a better response time. 

Two main etiologies were underlying the radio iodine therapy. These are au-
toimmune hyperthyroidism (Basedow’s disease: 55.89%), autonomic hyperthy-
roidism (multinodular goiter: 22.70% and toxic adenoma: 21.40%). Internation-
ally accepted indications for outpatient radio iodine therapy have been estab-
lished based on randomized trials, meta-analyses, and systematic reviews. The 
recognized indications are as follows [19]:  
- Autoimmune hyperthyroidism: intolerance to synthetic antithyroid drugs, 

the impossibility of weaning from synthetic antithyroid drugs after 24 
months of treatment, associated pathologies, non-compliance with medical 
treatment, recurrence regardless of the first treatment; 

- Autonomic hyperthyroidism: diffuse, uni or multinodular non-compressive 
goiter in moderate hyperthyroidism without suspicion of associated cancer. 

In our different series, radio iodine therapy was most often (61.11%) pre-
scribed as second-line [6] [7] [9] [11] [12] [14] following failure of synthetic an-
tithyroid drugs (non-compliance, abandonment, persistence of the hyperthy-
roidism, relapse after surgery) or following a refusal of surgical treatment. 

The principles underlying the selection of the dose of radio iodine therapy to 
treat hyperthyroidism are based on studies and observations in populations that 
have not generally included African subjects. [5] Hence the importance of stud-
ying the dosimetric parameters of radio iodine therapy in Africa. These dosime-
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tric parameters are different depending on the series. Two main protocols are 
described: 
- A fixed dose is to be administered [5] [7] [8] [11] [14] [15] depending on the 

etiological diagnosis: 15 mCi for Graves’ disease and 30 mCi for autonomic 
hyperthyroidism and diffuse goiter. 

- A dose to be administered that can be adjusted, is called empirical [6] [12] 
[13] depending on age, ultrasound size of the gland, and treatment history. 

- The French Society of Nuclear Medicine (SFMN) [19] recommends two 
main principles for calculating the dose to be administered based on the eti-
ology. So:  

- In hyperthyroidism on diffuse, autoimmune or autonomic goiter, the occur-
rence of post-therapeutic hypothyroidism is frequent. Therefore the recom-
mended absorbed dose level reducing hyperthyroidism is 60 - 90 Gy. The 
recommended absorbed dose level for ablative purposes is 100 to 300 Gy. 

- In nodular autonomic hyperthyroidism, the risk of hypothyroidism is mod-
erate but increases with the extent of the autonomic lesions; incomplete ex-
tinction of healthy parenchyma; and a high target absorbed dose level. The 
recommended absorbed dose level is 130 to 200 Gy in unimodular goiters, 
and 80 to 130 Gy in multinodular goiters. 

In Morocco [9] an innovative and practical strategy integrates the so-
cio-economic level of the patient in the dosimetric approach. When the patient 
has a low income and comes from a remote location, the ablative dose is rec-
ommended with early management of post-radiation hypothyroidism. 

It therefore seems judicious to establish standard protocols according to the 
context of the type of hyperthyroidism and the objectives set. The ablative objec-
tive being the most sought after, dose optimization implies a sufficient dose, i.e. 
between 100 and 300 Gy in Graves’ disease. Studies carried out in the Maghreb 
[8] [9] [10] have shown more convincing results at optimal doses. 

Post-radiation hypothyroidism or euthyroidism are radio iodine therapy effi-
cacy criteria. This efficiency, all series combined, has been 86.08% over the past 5 
years in Africa. 

No cost data is available. But on an outpatient basis, a cure consists of the in-
gestion of a capsule or a solution of radioactive iodine. In France, a capsule of 
radioactive iodine costs less than 10 euros. Even with the costs (specific to each 
context) inherent in importing these products into Africa, it can be estimated 
that radio iodine therapy remains less expensive than taking synthetic antithy-
roid drugs daily for at least 18 months. 

Importantly, no side effects of radio iodine therapy have been reported in the 
short to medium term. This is a fundamental point as the term “radioactivity” 
tends to serve this therapeutic modality. Also, no study in the international lite-
rature reports a side effect of a malignant pathology type after radio iodine 
therapy. Comparatively, taking synthetic antithyroid drugs is not devoid of side 
effects that are certainly rare (less than 1%) but not zero. Thus acute agranulo-
cytosis (0.2% to 0.5%), bone marrow hypoplasia, cytolytic and retentional hepa-
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titis, immuno-allergic vasculitis can occur after taking synthetic antithyroid 
drugs. [20] 

5. Conclusion 

This review shows that outpatient ira therapy is possible and effective in hyper-
thyroidism in Africa. Its implementation is simple and at the risk of repetition, 
no complications are reported in the short and medium term. Finally, ira thera-
py is less expensive than the 18-month treatment with ATS or surgical treat-
ment. Furthermore, the existence of elderly hyperthyroid patients and/or carri-
ers of multiple defects contraindicating surgery; the many cases of failure of drug 
treatment require local development of the management of hyperthyroidism in 
Burkina Faso. We hope that this clarification gives a place for outpatient radio 
iodine therapy in the management of hyperthyroidism in Burkina Faso. 
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