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Abstract 
Introduction: The extended administration of corticoids by oral way for a 
length of more than 3 months defines the long-term-corticosteroid-therapy. 
This one, used in numerous indications, displays most often at the risk of 
undesirable effects linked sometimes to the habits of prescription of the doc-
tors. Patients and Methods: In order to study the prescription modalities of 
this treatment, we conducted a cross-sectional, multicentric and descriptive 
study from June 1st, 2017 to August 1st, 2017, over a period of 2 months. It 
involved a questionnaire given to medical specialists of all medical specialties 
and practicing in the University Hospital of Dakar. Results: 170 doctors were 
interviewed. Dermatologists and internists were mostly found 19.4% and 
18.8% or 33% and 34% doctors. Systemic autoimmune diseases alone ac-
counted for 48% of prescription reasons. Prednisone was prescribed in 88% 
of cases. The immunosuppressive dose of 1 mg/kg was most often prescribed. 
Practitioners very heterogeneously prescribe most adjuvant measures to pro-
longed systemic corticosteroid therapy. Thus, the recommendation of a 
low-sodium diet (38% of physicians), and the systematic prescriptions of pro-
ton pump inhibitors (44.7% of physicians) and vitamin-calcium supplementa-
tion were frequently performed by physicians (34% of physicians). While the 
low carbohydrate diet was advocated by less than a quarter of doctors and the 
prevention of pneumocystosis and osteoporosis were rare (respectively 61% 
and 52% of prescribers did not). Conclusion: The global analysis of the habits 
of our medical specialists concerning the use of long-term glucocorticoids re-
flected a diversity of indications, heterogeneity of practices, with certain ha-
bits not in accordance with the usual recommendations. 
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1. Introduction 

The term corticosteroids correspond to the natural hormones secreted by adren-
al cortex as well as their synthetic derivatives mainly used for their an-
ti-inflammatory properties [1]. 

Extended corticosteroid therapy is defined by the use of steroids for a period 
of at least three months. They occupy a major place in the anti-inflammatory 
therapy and show a remarkable effectiveness in the treatment of chronic pathol-
ogies. 

It is estimated that 0.2% to 0.5% of the general population receives prolonged 
systemic corticosteroids [2] [3]. In the United Kingdom, about 0.85% of the 
adult British population and up to 2.5% of the population over 70 years of age 
take long-term corticosteroid therapy [2]. In the United States, new oral corti-
costeroids are being introduced in ten million people every year [4] [5]. In 
France, more than two million prescriptions a year prescribe glucocorticoids and 
several hundred thousand people are treated each year with corticosteroids [5]. 
We have no data on the use of glucocorticoids in sub-Saharan Africa. 

Since their discovery, they have been the subject of many works to streamline 
their indications. The first years of their use were marked by the probably exces-
sive development of delayed products prescribed at empirical doses. This atti-
tude has helped amplify the much-dreaded side effects [6]. Their prescription for 
extended periods exposes the patient to many side effects that the therapist will 
have to take into account in managing the treatment. The importance and con-
sequences of these side effects depend on a large number of parameters (dosage, 
duration of treatment, …). Today, after seven decades of use, several reasons ex-
plain the need to take stock of the use of glucocorticoids: 
- Increasing the frequency of prescription of glucocorticoids: the prevalence of 

use has increased by more than 30% over the last 20 years [7]. 
- Heterogeneity of corticotherapy practices from one practitioner to another 

concerning therapeutic strategies, adjuvant measures, pre-treatment assess-
ments, stopping procedures. 

- The doctor’s enthusiasm, the reluctance of the patient: The proven efficacy of 
glucocorticoids contrasts with a tolerance often mediocre and a reluctance of 
the patient, even considering that corticosteroids are more dangerous than 
anti-vitamin K or non-anti-inflammatory drugs steroidal; this probably im-
pacts the level of adherence to corticosteroids [8] [9] [10]. 

- The need to consider some undesirable effects, those feared but exceptional 
(or nonexistent?), Others unknown despite their frequency and severity. 
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In an attempt to provide answers to some of these questions, we conducted a 
cross-sectional, multicenter and descriptive study on the use of adjunctive 
measures to prolonged oral corticosteroids by specialist physicians practicing in 
Dakar University Hospital Centers and Public Hospitals. 

2. Patients and Methods 

It was a cross-sectional, multicentric, descriptive study from June the 1st 2017 to 
August the 1st 2017, over a study period of 2 months. It involved a questionnaire 
given to the target practitioners. 

All internal hospital practitioners, physicians in specialization, university as-
sistants, associate lecturers, full professors and all other non-academic specialists 
were included. The target specialties were Internal Medicine, Rheumatology, 
Nephrology, Dermatology, Pulmonology, Infectious Diseases, Cardiology, He-
matology, Hepatogastroenterology and Neurology. 

All questionnaires that were not completed or completed and not brought 
within the specified time frame were not included. All questionnaires with in-
complete answers were excluded. 

We even made the collection of these data using a sheet that we made. It con-
sisted of three large parts. The first part concerned the identification of practi-
tioners, his/her hospital-grade, his level of specialization if he is an intern or a 
doctor in specialized training, his medical specialty. The second part concerned 
the prescription procedure. The last part concerned the frequency of prescrip-
tion of various measures associated with prolonged systemic corticosteroid 
therapy (low-carbohydrate diet, low-sodium diet, prevention of pneumocystosis, 
D vitamin and calcium supplementation, biphosphonates, proton pump inhibi-
tors, osteodensitometry evaluation at M0 then M6 treatment). 

The various questions asked were in the form of single choice questions. 
Completed and submitted questionnaires were analyzed by sphinx software. 

3. Results 

Of the 230 questionnaires distributed, 170 were completed and re-addressed, 
representing a response rate of 73%. The main characteristics of responder prac-
titioners as well as the main indications for glucocorticoids are reported in Fig-
ure 1 and Figure 2. These practitioners were mainly internists and dermatolo-
gists and practiced mainly in hospitals as hospital practitioners. They used to 
prescribe prolonged oral corticosteroids, at an immunosuppressive dose, pre-
ferably prednisone. 

Table 1 describes the frequency of prescription of various adjuvant measures 
to corticosteroid therapy. Among the dietary measures, none seemed to be un-
animous among doctors. Low sodium diet was frequently prescribed in 38% of 
physicians, as well as the systematic vitamin-calcium and potassium supplemen-
tation. Respectively 61% and 52% of doctors never achieve prevention of pneu-
mocystosis and osteoporosis. 
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Figure 1. Specialties of the doctors. 

 

 
Figure 2. Main indications of extended oral corticosteroid therapy. 

 
Table 1. Description of the frequency of prescription of various adjuvant measures to 
corticosteroid therapy. 

Frequency 
Hyposode  

diet 
Carbohydrat  

diet 
Vit D-Calcium  

Supplementation 
Potassium  

Supplementation 
Osteodensitometry 

Never 6% 16% 8% 10% 65% 

Sometimes 24% 35% 21% 28% 23% 

Frequently 38% 22% 33% 28% 6% 

Always 32% 27% 38% 34% 6% 

4. Discussion 

This study, carried out with the help of 170 Senegalese medical specialists, shows 
that most adjuvant measures for prolonged systemic corticosteroids are pre-
scribed in a very heterogeneous manner by practitioners. Thus, the advocacy of a 
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low-sodium diet and the systematic prescriptions of proton pump inhibitor, vi-
tamin-calcium supplementation were frequently performed by doctors. While 
the low carbohydrate diet was advocated by less than a quarter of doctors and 
the prevention of pneumocystosis and osteoporosis were rare. 

There are no recommendations for dietary measures to be prescribed in com-
bination with prolonged systemic corticosteroids. Low sodium diet is frequently 
recommended. The reason for this prescription remains obscure. Some people 
have the idea that a diet low in sodium could prevent corticosteroid lipodystro-
phy (the so-called “cushingoid syndrome”). It has been shown that sodium in-
take is not associated with the risk of developing this complication of treatment 
[11]. Others associate sodium intake and risk of developing or increasing corti-
coinduced hypertension. However, the physiopathological mechanisms respon-
sible for this iatrogenic hypertension are imperfectly known and several studies 
have shown that corticosteroid-induced hypertension was probably not related 
to this mineralocorticoid activity [12]-[18]. It has been suggested that the me-
chanisms of corticosteroid-induced hypertension may involve an increase in pe-
ripheral vascular resistance and an increase in cardiac contractility [19]. These 
arguments therefore call into question, at least partially, the interest of a 
low-sodium diet, a very restrictive regime for the patient [20]. Glucocorticoids 
are frequently associated with insulin resistance and diabetes [21] [22] [23]. An 
American study estimated the relative risk of introducing a hypoglycemic drug 
after initiation of steroids at 2.23, with a clear dose effect. A British epidemio-
logical study indicates an increased risk of diabetes (odds ratio [OR]: 1.36) in pa-
tients exposed to general corticosteroid therapy. 

Diabetic patients receiving corticosteroid therapy also have higher glycated 
hemoglobin levels than diabetic patients who do not receive corticosteroids. The 
relationship between this elevation and the occurrence of cardiovascular events 
is however uncertain [20]. 

It is customary to recommend that patients exposed to glucocorticoids adapt 
their diet to a diabetic diet. The impact of this recommendation in terms of on-
set of diabetes or cardiovascular complications is unknown. Regarding corticos-
teroid therapy in diabetics, it is likely that the limitation of weight gain and reg-
ular physical exercise are also beneficial to the glycemic balance under corticos-
teroids. The threshold of drug intervention is not the subject of any consensus. 
The interest of introducing a hypoglycemic treatment to restore the only vestigi-
al glycemic balance is not obvious. There is a real risk of hypoglycaemia, espe-
cially with decreasing corticosteroid therapy. The control of the inflammatory 
syndrome by the steroids sometimes allows the return to satisfactory glycemic 
equilibrium! Some authors apply the treatment modalities for type 2 diabetes 
and rely heavily on oral hypoglycemic agents as long as post-prandial or after-
noon blood glucose levels do not exceed 3 g/L [24]. 

The co-prescription of a proton pump inhibitor was systematically performed 
in 44.7% of the physicians we interviewed. This was not justified. Indeed, the ul-
cerogenic risk of corticosteroids is widely debated. The High Authority of Health 
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on the prescription of proton pump inhibitors, recommends: not to perform 
primary prevention in patients receiving corticosteroids unless they receive at 
the same time non-steroidal anti-inflammatory drugs. There is no study on du-
ration of treatment or risk [25] [26]. 

Vitamin-calcium supplementation was routinely prescribed by 38% (65 cases) 
of physicians in addition to corticosteroid therapy. 

The administration of calcium and vitamin D on pathophysiological bases is 
largely performed during the prescription of GC, but its benefit is not estab-
lished. Indeed, the observation of placebo groups of major therapeutic trials, in 
which patients receive physiological doses of calcium and vitamin D, shows that 
bone loss and fractures are not prevented in these groups. The calcium intake 
recommended by the National Health and Nutrition Program (PNSS) is 800 - 
1200 grams. To cover these needs, it is necessary to consume four dairy products 
per day (yogurts, fresh cheeses, fermented milks, cheeses, milk …). In addition, 
the association of increased incidence of cardiovascular events with calcium 
supplementation in older women has been suggested. It has been reported 
mainly in subjects whose spontaneous dietary calcium intake was already suffi-
cient, but it is not confirmed [27] [28] [29]. Offsetting dietary calcium deficien-
cies reduces the added risk factors for bone loss. Inputs should be evaluated by a 
food survey. Systematic prescription of calcium supplementation is not recom-
mended (Grade A). 

As for the prescription of vitamin D, it is not recommended systematically. In 
the event of a situation of potential bone fragility linked to the underlying in-
flammatory disease and the use of glucocorticoids, the determination of serum 
vitamin D (25 OH vitamin D) is indicated (Grade A). In case of vitamin D insuf-
ficiency or deficiency, it is recommended to prescribe an “attack” treatment 
which will make it possible to obtain a 25-(OH)-vitamin D level above the target 
value of 30 ng/mL (Grade A). The maintenance treatment dosage is 800 to 1200 
IU/day (or equivalent doses of 100,000 IU every 2 to 3 months) [20]. 

Similarly, potassium supplementation is poorly justified; screening for hypo-
kalemia after one month and three months of treatment is recommended [20]. 

Our doctors poorly realize the prevention of pneumocystosis and osteoporo-
sis, which is so important in tropical environments and in some people at risk of 
osteoporosis. However, corticosteroid therapy has been identified as a risk factor 
for the development of pneumocystosis in patients transplanted or treated for 
cancer or systemic disease [30] [31] [32]. The highest risk is particularly related 
to granulomatosis with polyangitis. However, habits differ from one team to 
another. No consensus is retained on the action threshold. Some teams rely on 
the determination of CD4 T cell count to make their decision [33]; other teams 
provide prophylaxis to any patient receiving at least 20 mg daily corticosteroid 
therapy for a period of at least one month, in the case of a patient with another 
immunosuppressive factor added to that resulting from corticosteroid therapy 
(immunosuppressive treatment for example) [34]. In addition, for the preven-
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tion of osteoporosis, a bone mineral density (BMD) measurement is recom-
mended for all patients starting oral corticosteroid therapy or already receiving 
oral corticosteroid therapy for more than 3 months (if the initial assessment not 
done), regardless of dose (grade C). The treatment with anti-osteoporosis, de-
pends or not on the existence of indications.  

Our work has two main limitations. First, concerning practitioners, a 
non-response bias must be mentioned. It is possible that doctors who did not 
answer our questionnaire have very different medical practices from those who 
did. Nevertheless, considering the fact that the number of nonresponse is very 
little, we think that these results reflect the general practice of the Senegalese 
doctors. Despite these limitations, this study has shown that while some meas-
ures seemed to win the support of the majority, the other adjuvant measures 
were prescribed in a disparate way. Due to the large number of patients receiving 
extended systemic corticosteroids that we are taking care of, and in the absence 
of prospective studies of most of the measures that should be associated with this 
treatment, consensus recommendations would be welcome. 
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