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Abstract 
Background: In Graves’s disease, there is a lack of description specific to the 
gender and age among sub-Saharan African subject. The objective was to 
evaluate the impact of gender and age on the profile of Graves’ disease in 
Senegalese subject in order to understand the evolution and improve the 
therapeutic choices. Methods: This is a retrospective study conducted from 
January 1, 2010 to December 31, 2017 (07 years) at Abass Ndao University 
Hospital (Senegal), focused on patients with Graves’ disease followed up un-
der antithyroid drugs treatment for at least 18 months. Results: There were 
244 men, 404 subjects between [0 - 25 years], and 101 subjects more than 50 
years old. Factors associated with goitre size were male gender (p < 0.001), 
young age (p < 0.001). Graves orbitopathy was correlated with male gender (p 
= 0.015), and young age (p < 0.001). Among 580 patients who had stopped 
medical treatment after more than 18 months of follow-up, relapse involved 
in 30.3%. Durable remission was achieved in 38.8% of all included patients 
and 69.7% of subjects who had a cessation of medical treatment. The factors 
associated with sustained remission were female gender (p = 0.049), absence 
of orbitopathy (p = 0.011), small goiter (p < 0.001), advanced age (p = 0.006) 
and early start of the maintenance treatment (p = 0.006). Conclusion: In our 
Senegalese study, men and young patients are particularized by a trend of 
voluminous goitre and low rate of remission. These data remain a basis for 
predicting the outcome of medical treatment and make timely use of radical 
treatments such as surgery or irratherapy in the presence of risk factors for 
recurrence. 
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1. Background 

Graves’s disease is an autoimmune disease described by Karl Adolph Von Base-
dow with a triad associating a vascular diffuse goiter, an acquired exophthalmia, 
in a young woman with palpitations. The emotional experience seems to pre-
cipitate the outbreak of the disease in more than 73% of cases [1] [2]. It’s the 
most common cause of hyperthyroidism (60% to 90%). Young women are the 
one mainly affected. However, it does not spare men and children and elderly 
population [1] [2] [3]. It is reported in children and teens in 2% to 10.7%, elderly 
in 3.2% and male subjects in 28.79% [4] [5] [6]. In Senegal, the first-line treat-
ment choice is based on antithyroid drugs (ATD) [3]. International guidelines 
recommend an adjustment of the initial dose according to the intensity of hy-
perthyroidism and the profile of the patient in order to simultaneously obtain 
antithyroid and immunosuppressive actions without important side effects [7] [8]. 
The typical patient at risk of failure would be the young smoker with a voluminous 
goiter, exophthalmos on highly active auto immunity. Smoking represents an in-
dependent and powerful factor of relapse [9]. The other therapeutic modalities 
are ablative surgery and radioactive iodine. 

However, despite the frequency and the number of subjects suffering from 
this disease, the literature’s data from the literature are characterized by a lack of 
description specific to the male, children and elderly subjects. In 2000, Allaha-
badia et al. [10] had conducted a similar retrospective study of 536 British sub-
jects received for Graves’ disease. Gender was not significantly associated with 
volume of goiter (p = 0.65), and frequency of exophthalmos (p = 0.16), while 
male subjects were significantly associated with high intensity of thyrotoxicosis 
(p = 0.04), and failure of medical treatment (p < 0.01). Young age (<40 years) 
was positively associated with greater goiter (p < 0.0001), frequency of exoph-
thalmos (p < 0.0001), intensity of thyrotoxicosis (p < 0.01), and failure of medi-
cal treatment (p = 0.01). We have decided, through a comparative study to re-
view the impact of gender and age on the clinical and evolutionary aspects of 
Graves’ disease in Senegalese subjects at the Medical Clinic II of the Abass Ndao 
Hospital Center of Dakar (Senegal). The practical aspect will be a better under-
standing of the evolution and improving the therapeutic choices according to 
the profile of the patient. 

2. Patients and Methods 

The study is carried out at the Medical Clinic II of Abass Ndao University Hos-
pital (Senegal). Any admitted patient for thyroid disease had a follow-up medical 
file. This was a descriptive and analytic retrospective study conducted from Janu-
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ary 1, 2010 to December 31, 2017. It focused on patients with Graves’ disease 
and followed under antithyroid drugs treatment for at least 18 months at the 
medical Clinique II. Antithyroid drug therapy employed a titration regimen of 
Carbimazol or Methimazol, to maintain normal serum free T4 levels. Patient 
files were used to complete the study data. Clinically and/or biologically incom-
plete files, patients followed for less than 18 months or for another cause of hy-
perthyroidism, and patients whose follow-up had started beyond the inclusion 
period were not considered. 

Hyperthyroidism was defined by a low (<0.1 mIU/l) ultra-sensitive TSH (TSHus) 
with or without increased thyroid hormones. Graves’s disease was an association 
of hyperthyroidism with one or more of the following signs: acquired orbitopa-
thy, vascular diffuse goiter or myxedema and incidentally a rise of TSH receptor 
antibody (TRAb). The pre-established form on which the collection was based 
dealt with the following elements: 
• Epidemiological and clinical aspects: The age was divided into three groups 

([0 - 25 years], [26 - 50 years] and more than 50 years). The other parameters 
were gender, family history of thyreopathy and active smoking. The goiter 
was classified into 4 grades according to the World Health Organization cri-
teria [11]. Graves’s orbitopathy was characterized according to the consensus 
of the European Group on Grave Orbitopathy [12]. 

• Paraclinical examinations: The plasma values of free tétra-iodothyronine (free 
T4), free triiodothyronine (free T3) and ultra-sensitive thyrotropine (TSHus) 
were evaluated at baseline and during the follow-up. The biochemical stan-
dards of our laboratory were [0.17 to 4.05 mIU/l] for ultra-sensitive thyro-
tropine, [9 to 22 pmol/l] for free T4 and [2.5 to 5.8 pmol/l] for free T3. Other 
investigations such as imaging, glycemia, complete blood count, hepatic 
workup, and electrocardiogram were requested according to the clinical pro-
file. TSH receptor auto antibodies and thyroid scan are not always available 
in Senegal. 

• Medical treatment: We studied the prescribed drugs and their modalities of 
use. The side effects we were looking for during the first 6 months of treat-
ment were hypothyroidism, agranulocytosis, hepatitis or cholestasis and al-
lergy. We also reviewed the surgical indications. Histological reports were 
used for the confirmation of Graves’ disease. Radioiodine was not yet availa-
ble in Senegal. 

• The evolution: The monitoring of the treatment was clinical and paraclinical 
(free T4, TSHus) respectively at 1 - 2 months then each 3 months. We assessed 
the period in establishing maintenance treatment, durable remission, relapse, 
failure of the medical treatment. The durable remission was defined by a 
biological stabilization of the disease for at least 12 months after stopping the 
medical treatment. Relapse occurs after stopping a well-conducted medical 
treatment regardless of the time. Finally, the failure of the medical treatment 
was the recurrence of the disease during the maintenance treatment or the lack 
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of improvement during treatment for whatever reason, or finally the subjects 
who presented an evolutionary complication. The evolutionary complica-
tions sought were cardiothyreosis, acute thyrotoxic crisis, and moderate to 
severe orbitopathy [12] [13]. 

• Data analysis: For the descriptive part, data were presented in percentage for 
the qualitative variables and as averages for the quantitative variables. For the 
statistic analysis, the parameters taken into account were group of age ([0 - 25 
years], [26 - 50 years] and more than 50 years old), gender, familial dysthy-
roidism, size of goiter, orbitopathy, intensity of hyperthyroidism, durable re-
mission, relapse. The statistical tests used were the Chi-2 test for qualitative 
variables and the Student’s test for quantitative variables. A p < 0.05 was con-
sidered statistically significant with 95% of confidence interval (CI). The data 
entry and exploitation were carried out by the software Epi info version 7.2.2.2. 

3. Results 
3.1. Epidemiological Aspects 

1040 patients were included, among them 796 women, 244 men, 404 subjects 
between [0 - 25 years], 535 patients between [26 - 50 years] and 101 subjects 
more than 50 years old. The average age was 31.5 years. Familial history of dyst-
hyroidism was found in 185 subjects (17.8%). The prevalence of familial dysthy-
roidism increased with young age (p = 0.005). Only 5 patients had an active 
smoking. 

3.2. Clinical Aspects 

999 patients (96.1%) had goiter. According to the World Health Organization 
(WHO) classification [11], goiter was grade 0 to 1 in 214 patients (20.6%), grade 
2 in 540 subjects (51.9%) and grade 3 in 286 subjects (27.5%) (See Table 1). The 
large volume of goiter was associated with male gender (p < 0.001), young age (p 
< 0.001), grave’s orbitopathy (p < 0.001) and family history of dysthyroidism (p 
= 0.005). 

Grave’s orbitopathy was present in 735 patients (70.7%). There were 69.7% of  
 

Table 1. Profile and frequency of goiter according to epidemiological parameters. 

Studies parameters 
Goiter 

Grade 0 - 1 
Goiter 

Grade 2 
Goiter 

Grade 3 
p value 

Gender 
Men (n = 244) 49 (20.1%) 87 (35.6%) 108 (42.3%) 

0.000 
Female (n = 796) 165 (20.7%) 453 (56.9%) 178 (22.4%) 

Age 

[0 - 25 years] (n = 404) 45 (11.1%) 209 (51.7%) 150 (37.1%) 

0.000 [26 - 50 years] (n = 535) 131 (24.5%) 282 (52.7%) 122 (22.8%) 

Over 50 years (n = 101) 38 (37.6%) 49 (48.5%) 14 (13.9%) 

Orbitopathy 
Yes (n = 735) 137 (18.6%) 383 (52.1%) 215 (29.3%) 

0.000 
No (n = 305) 77 (25.2%) 157 (51.5%) 71 (23.3%) 
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men, 71% of women, and 79.0% of subjects in the range [0 - 25 years old], 67.0% 
of subjects in the range [26 - 50 years] and 56.4% of subjects over 50 years old. 
According to the consensus of the European Group on Grave’s Orbitopathy 
[12], orbitopathy was moderate to severe in 0.8% of cases. The orbitopathy was 
most frequent in male gender (p = 0.015), young age (p < 0.001) and when the 
goiter is bigger (p < 0.001). 

The average free T4 was 68.5 pmol/l and free T4 was >50 pmol/l in 67.2% 
of cases. This percentage was made of 70.7% of men, 66.1% of women, 70.6% 
of subjects between [0 - 25 years], 67.7% of those between [26 - 50 years] and 
63.9% of the population over 50 years old. Depending on the volume of the 
goiter, it was 54.1% of grade 0 - 1 goiter, 70% grade 2, and 77.3% grade 3. The 
intensity of hyperthyroidism was only correlated with goiter size (p < 0.001) 
and young age (p = 0.038). 

The progressive complications were 8 cases of moderate to severe orbitopathy, 
3 cases of acute thyrotoxic crisis and 75 cases of cardiothyrosis. Severe orbitopa-
thy was associated with male gender (p = 0.018), cardiothyrosis with older age (p 
= 0.005) and goiter size (p = 0.001). No correlation was found for the acute thy-
rotoxic crisis. 

3.3. Therapeutic Aspects 

All patients had initially received medical treatment with antithyroid drugs (such 
as methimazole or carbimazol). The average daily dose of the initial treatment was 
37.4 mg. According to the profile of subjects, it was 37.3 mg/d in women, 37.6 
mg/d in men, 36.2 mg/d in subjects between [0 - 25 years], 38.4 mg/d in subjects 
aged [26 - 50 years] and 37.2 mg/d in subjects more than 50 years old. 

The adverse effects found in the first 6 months of treatment were mainly hy-
pothyroidism under treatment in 152 subjects (14.6%) at 3 months and 207 cases 
(19.9%) at 6 months of follow-up (See Table 2). Other side effects were agranu-
locytosis in 10 subjects (0.4%), transient allergic reaction in 231 subjects (10.3%), 
and hepatitis in 30 subjects (1.3%). 

At 3 months of follow-up, a therapeutic maintenance dose of antithyroid drugs 
was introduced for more than 9 months in only 314 patients (30.2%). Factors most 
associated with the early onset of maintenance therapy were small goitre volume 
(p = 0.016) and absence of orbitopathy (p = 0.001). We did not find significant 
correlation with age and gender (p > 0.05). The frequency of hypothyroidism and 
the time in putting on maintenance treatment are shown in Table 2. 

3.4. Evolutionary Aspects 

Failure of medical treatment was found in 460 cases (44.2%). Among them, only 
274 patients (59.6%) were able to benefit from a thyroidectomy. The others had 
chosen the long-term medical treatment option. We report that irratherapy is 
not currently available in Senegal. Weaning from medical treatment was found 
in 580 cases (55.8%). Among them, the relapse after antithyroid drugs withdrawal 
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involved 176 cases (30.3%). A durable remission was achieved in 404 patients. 
That is 38.8% of all included patients and 69.7% of them who received an autho-
rized discontinuation of medical treatment. The factors associated with sus-
tained remission were female gender (p = 0.049), absence of orbitopathy (p = 
0.011), small size of goiter (p < 0.001), advanced age (p = 0.006) and the early 
delay to start the maintenance treatment (p = 0.006) (See Table 3). 

4. Discussion 

We corroborate the existence of a clinical and evolutionary feature of the Grave’s  
 

Table 2. Profile of iatrogenic hypothyroidism and therapeutic maintenance dose of ATS. 

Studies parameters 
Hypothyroidism 
under treatment 

Maintenance dose of ATD  
between 3 and 9 months 

Gender Female (n = 796) 113 (14.2%) 241 (30.3%) 

Men (n = 244) 39 (16%) 73 (29.9%) 

Age [0 - 25 years] (n = 404) 59 (14.6%) 109 (27%) 

[26 - 50 years] (n = 535) 75 (14%) 162 (30.3%) 

Over 50 years (n = 101) 18 (17.8%) 43 (42.6%) 

Orbitopathy Yes (n = 735) 106 (14.4%) 208 (28.3%) 

No (n = 305) 46 (15%) 106 (34.8%) 

Size of goiter Grade 0 - 1 (n = 214) 38 (17.7%) 82 (38.3%) 

Grade 2 (n = 540) 82 (15.1%) 160 (29.6%) 

Grade 3 (n = 286) 32 (11.1%) 72 (25.29%) 

 
Table 3. Evolutionary profile of the subjects. 

Studies parameters Sustainable remission p value 

Gender Female (n = 796) 321 (40.3%) 0.049 

Male (n = 244) 83 (34%) 

Age [0 - 25 years] (n = 404) 146 (36.1%) 0.006 

[26 - 50 years] (n = 535) 207 (38.7%) 

Over 50 years (n = 101) 51 (50.5%) 

Orbitopathy Yes (n = 735) 270 (36.7%) 0.011 

No (n = 305) 134 (43.9%) 

Size of goiter Grade 0 - 1 (n = 214) 108 (50.5%) 0.000 

Grade 2 (n = 540) 210 (38.9%) 

Grade 3 (n = 286) 86 (30.1%) 

Initial dose of antithyroid 
drugs (ATD) 

≥40 mg/d (n = 648) 277 (42.7%) 0.183 

<40 mg/d (n = 392) 157 (40.1%) 

Delay to start the 
maintenance treatment of ATD 

≤3 months (n = 314) 148 (47.1%) 0.006 

≥6 months (n = 726) 256 (35.3%) 
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disease according to the age and gender in Senegalese subjects. In our study, 
male subject is particularized by a greater frequency of the orbitopathy, a high 
fréquence of voluminous goitre and a low rate of remission. In the young pa-
tient, it is the high frequency of familial dysthyroidism, a tendency to bulky goi-
ter and a high rate of therapeutic failure that prevails. These data were obtained 
with a significant statistic correlation. 

4.1. Epidemiological Aspects 

The female predominance in Grave’s disease is known. The poorly described 
profile is the male particularities with frequencies ranging from 12.1% to 17.2% 
in the West [10] [13] and 8.6% to 28.7% in Africa [3] [5] [14]. The inclusion of 
children and teenagers in our study explains the decline in the average age at 
31.1 years. However, no age difference could be reported by sex [3] [7]. The im-
portance of environment and genetics in the genesis of Graves’ disease is known 
[15] [16] [17]. According to Manji et al. [18], the existence of familial history of 
thyreopathy was associated with the male subject (p = 0.004). In our series, it in-
creased rather with the young age. In the specific case of the male population, 
Manji et al. [18] and Allahabadia et al. [10] reported a history of familial thy-
ropathy in (40% and 42.5%) and smoking in (31.4% and 44%) respectively. 

4.2. Clinical Aspects 

The frequency of the specific signs of Graves’ disease was identical to the litera-
ture data [3] [7] [14] [19]. Sarr et al. [3] in Senegal reported an orbitopathy 
(65.9%) and goiter (97.3% of which 75.3% grade 2 and 3). Goitre appears to be 
more common in women, but male subject is characterized by larger goiters and 
a higher frequency of orbitopathy [10] [18] [20]. Literature data report a large 
goiter and exophthalmia positively correlated with young age [10] [15] [18] [20] 
[21]. In the series of Diédhiou et al. [5] in male subjects, orbitopathy was statis-
tically correlated with the large size of goiter (p = 0.0001). 

In our series, apart from the young age (p < 0.05), gender and the patient’s 
environment did not seem to influence the intensity of thyrotoxicosis. Manji et 
al. [18] from an English cohort of 2405 Grave’s diseases, reported that the pres-
ence of goiter was independently associated with the severity of the disease at 
diagnosis (p < 0.001). In addition, free T4 (p < 0.05) and active smoking (p < 
0.001) were two others independent predictors of Grave’s orbitopathy. 

In sub-Saharan Africa, therapeutic disruption and delayed management ex-
plain in part the high rate of complications mainly cardiovascular [22]. The typical 
profile at risk of acute thyrotoxic crisis is the young woman with an orbitopathy. 
The male subject with goiter and smoking is at risk of moderate to severe orbi-
topathy [12] [23]. As for cardiothyrosis, it seems more to be the prerogative of 
the elderly with goitre. It was reported at 9.8% and 16.6% respectively in Senegal 
[24] and Morocco [25]. Among the risk factors for cardiothyrosis, Diedhiou et 
al. [24] reported that female gender were at risk of rhythm disturbance (p = 
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0.01) and right ventricular dysfunction (p = 0.007) and the intensity of thyro-
toxicosis at risk of pulmonary arterial hypertension (p = 0.05). 

4.3. Therapeutic and Evolutionary Aspects 

Medical treatment remains the preference in Europe, Latin America and Japan 
[7]. In our series, the factors most associated with early maintenance therapy 
were the small volume of goiter and advanced age. In case of persistent hyper-
thyroidism, the surgical indication should be considered. However, the option of 
low-dose prolonged medical treatment may be selected based on the patient’s 
preference [7] [26]. In the absence of irratherapy not available in Senegal, many 
of our patients preferred the long-term medical option despite its inefficiency. 

The sustainable remission rate varies considerably by geographic area. We 
report a sustained remission of 38.8% according to the initial population. In the 
US, remission rates from 20% to 30% were reported after 12 to 18 months of 
medical treatment [27]. A European study of 5 to 6 years of medical treatment 
with ATS reports a remission in 50% to 60%. Two metaanalysis [28] [29] re-
ported a high rate of relapse in 49% to 52.7%. According to the meta-analysis eva-
luating 54 trials and 7595 participants, the main risk factors for relapse [30] were 
orbitopathy, smoking, thyroid volume, intensity of thyrotoxicosis, and TSH-R-Ab 
value. 

Like our study, male gender and children are more likely to relapse, especially 
if he is smoking or has a large goiter [9] [10] [25] [30]. According to a study in 
the male subject, the failure of medical treatment was significantly correlated 
with young age [OR = 1.96 (1.11 - 3.47), p = 0.009], the size of goiter [OR = 2.50 
(1.34 - 4.64), p = 0.002] and intensity of hyperthyroidism [OR = 1.89 (1.04 - 
4.22), p = 0.017] [5]. Finally, in children, Kaguelidou et al. [31] reported that the 
overall estimated relapse rate for hyperthyroidism was 59% at 1 year and 68% at 
2 years after the end of treatment. In multivariate analysis, the risk of relapse was 
higher for patients of non Caucasian origin [HR = 2.54, p < 0.001], with high 
serum thyroid-stimulating hormone receptor antibodies (HR = 1.21, p < 0.03) 
and free T4 (HR = 1.18 by 10 pmol/l, p < 0.001) levels at diagnosis. Conversely, 
relapse risk decreased with increasing age at onset (HR = 0.74 per 5 years, p < 
0.03) and duration of first course of ATD (HR = 0.57 per 12 months, p < 0.005). 
In a prospective study introducing the quantitative predictive “GREAT” score 
for Graves’s disease, 37% of patients with a first episode of Graves’ hyperthy-
roidism relapsed within 2 years after antithyroid drugs withdrawal. Lower age, 
higher serum TSH-Receptor antibody and free T4, larger goiters at diagnosis 
were independent predictors for recurrence [32]. 

5. Conclusion 

We corroborate the existence of a clinical and evolutionary feature of the Grave’s 
disease according to the age and gender in Senegalese subjects. In our study, 
male subject is particularized by a greater frequency of the orbitopathy, a high 
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frequence of voluminous goitre and a low rate of remission. In the young pa-
tient, it is the high frequency of familial dysthyroidism, a tendency to bulky goi-
ter and a high rate of therapeutic failure that prevails. Apart from environmental 
factors (stress, smoking, therapeutic accessibility), the large volume of goitre re-
mains a determining factor of failure or recurrence after a well-conducted medical 
treatment. These data remain a basis for predicting the outcome of medical 
treatment and making timely use of radical treatments such as surgery or ir-
ratherapy in the presence of risk factors for recurrence. A prospective study us-
ing the same therapeutic modalities and monitoring of the TSH receptor auto 
antibodies would be highly suitable. 

6. Limitation of the Study 

The study weaknesses were mainly due to the fact that it was an observational 
study, that some files were incomplete for reasons of accessibility, and lastly, the 
difficulties of long-term follow-up. 
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