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ABSTRACT 

Aims: This study investigated the complication rates in patients with musculoskeletal conditions treated with glucocorticoid and the 

relationship between glucocorticoid and complications. Material and methods: This study employed a cross-sectional and descriptive 
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approach to 189 patients with musculoskeletal conditions treated with glucocorticoid. Results: Patients treated with glucocorticoid 

had high rates of complications such as hypertension (25.9%); hyperglycemia (24.9%); gastrointestinal conditions (36.0%). Patients 

treated with dexamethasone had higher complication rates than patients treated with pred and methylpred, such as Cushing 

syndrome (31.3%, in comparison with 10.8% in the other group), hyperglycemia (45.2% – 19.0%), gastrointestinal conditions (59.5% – 

29.3%), adrenal failure (11.9% – 1.4%) (p< 0.05). Conclusion: Patients with musculoskeletal conditions treated with glucocorticoid 

suffered from high complication rates which were related to types of used glucocorticoid. 

 

Keywords: musculoskeletal conditions, glucocorticoid, side effects 

 

 

1. INTRODUCTION 

Glucocorticoid is a hormone secreted from the adrenal glands and the product of the hypothalamic-pituitary-adrenal (HPA) axis. It is 

an essential hormone for normal body growth and development as it maintains the biological homeostasis both in the normal and 

stressed conditions and suppresses the inflammatory reactions (Doan, 2003). P. S. Hench, T. Reichstein, and E. C. Kendall were 

awarded the Nobel Prize in 1950 for researches in adrenal hormones and isolation of cortisone. Hench and colleagues used 

cortisone for treatment of a female patient aged 29 years which was nearly disabled due to rheumatoid arthritis, the treatment 

managed to quickly mitigate clinical symptoms, improve life quality, relieve pain and enable the resumption of daily activities (Lioyd, 

2002). 

A strong and immediate anti-inflammatory effect is the basis for the indication of glucocorticoid in the treatment of joint 

conditions. Studies like Bijlsma et al. (2015) also proposed that glucocorticoid may have joint beneficial effects beyond anti-

inflammation. However, overdose and prolonged use of glucocorticoids lead to many severe side-effects such as Cushing syndrome, 

osteoporosis, diabetes, hypertension, mental disorder, gastrointestinal conditions, and infection hence the roles and functions of 

corticosteroid in pathological physiology and arthritis treatment are controversial. 

In Vietnam glucocorticoid treatment takes place in most sectors and aspects of clinical conditions, especially it is popular in the 

cases musculoskeletal conditions in which various glucocorticoids are employed. Therefore, this study was performed to assess 

glucocorticoid’s side effects in the treatment of musculoskeletal illnesses and the relationship between complications and types of 

administered glucocorticoid in such treatments. 

 

2. MATERIAL AND METHODS 

Experimental participants 

The study investigated 189 patients with musculoskeletal conditions treated by the First Internal Departmentand First Surgical 

Department of 7A Military Hospital from Jan 2017 to Dec 2017. The patients had diagnosed musculoskeletal conditions such as 

rheumatoid arthritis,ankylosing spondylitis, gout, osteoarthritis, systemic lupus erythematosus, scleroderma,and other joint illnesses. 

All patients were treated with glucocorticoids. The study excluded non-voluntary patients, patients in coma, severe progression, 

impaired consciousness,patients with incomplete clinical records. 

 

Methods 

The study employed a prospective, descriptive approach. All researched patients had a clinical examination, had clinical records 

made, had blood assessment according to the procedures. Ages, genders, percentages of each disease type, administration and 

dose of glucocorticoid, and complications assessment per type of medication. 

This study made use of the diagnosis criteria for rheumatoid arthritis used by ACR (1987) (Arnett, 1988), systemic lupus 

erythematosusused by ARA (Parodi and Rebora, 1997), for gout by Bennet and Wood (1968), for scleroderma by ACR (1980) (Masi, 

1980), for reactive arthritis by Amor (1983), for osteoporosis using DEXA methods by WHO (1994), for clinical symptoms of Cushing 

syndrome by Aron (2001) and of chronic adrenal insufficiency by Aron (2005), of sleep impairment by DSM-IV (Thorpy, 2012). 

Osteoarthritis diagnosis followed the standard of ACR (1991) (Altman, 1991): (1) bone spurs in joint margin showed in 

radiographs, (2) osteoarthritic synovial fluid, (3) aged over 38, (4) joint stiffness, (5) noises during joint movement. The result was 

positive with the concurrent symptoms of (1), (2), (3), (4), or (1), (2), (5), or (1), (4), (5). 

Hypertension diagnosis followed the criteria of JNC VII (systolic pressure ≥ 140 mmHg and/or diastolic pressure ≥ 90 mmHg) 

(Moawad and Hassan, 2005). 
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Ethical Declaration 

The patients and relatives were well-informed about their conditions and equal treatment and were asked to take part in the study. 

The participation was strictly voluntary, verified by signed documents. Medicine Scientific Research Ethics Committee of the 7A 

Military Hospital approved this study (Number: 20/QĐ-HĐYĐ-BV7A, date: 26.01.2017). This study is original and is not published in 

other scientific journals.  

 

3. RESULT 

Ages and genders 

Five patients aged under 30 years (2.6%), 15 aged 30 – 39 years (7.9%), 29 patients aged 40 – 49 years (15.4%), 42 patients aged 50 – 

59 years (22.2%), 53 patients aged 60 – 69 years (28.1 %), 45 patients aged over 70 years (23.8%). The average, lowest and highest 

ages were 61.4 (14.2), 18, 92, respectively. Patients aged over 50 made up of 74,1%.The gender ratio was 1 male: 1.6 female. 

 

Administration of glucocorticoid 

Glucocorticoid administration was frequent (33.3%) in musculoskeletal inflammation cases (rheumatoid arthritis, reactive arthritis, 

lupus, and scleroderma) which were recommended to administer glucocorticoid in treatment. For gout and osteoarthritis which were 

not recommended, glucocorticoid was also frequent (16.3% and 43.9%, respectively), (Table 1) the patients also had a history of 

glucocorticoid administration. 

 

Table 1 Glucocorticoid administration rate by musculoskeletal conditions (n = 189) 

Musculoskeletal conditions Patient numbers Percentage 

Glucocorticoid 

recommended 

Rheumatoid arthritis 41 21.7 

Ankylosing spondylitis 3 1.6 

Reactive arthritis 1 0.5 

Lupus 16 8.5 

Scleroderma 2 1.1 

Total 63 33.3 

Gout 34 18.0 

Osteoarthritis 84 44.4 

Disc herniation 5 2.7 

Others 3 1.6 

 

Glucocorticoid dose 

 

 

Figure 1 Glucocorticoid administration actual dose and an indication of glucocorticoid administration (n = 189) 
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The administered dosage in most cases (178 patients, 94.2%) was over 7.5 mg. Amongst the 96 cases (50.8%) with the dose of 10 - < 

30 mg, 65 cases arbitrarily used higher dose than medical indications while 31 cases strictly follow the indicated dose, the difference 

was significant (p < 0.05) (Figure 1).  

 

Complication rates in patients with glucocorticoid treatment history 

Cushing syndrome occurred in 29 patients (15.3%), hypertension in 49 patients (25.9%), hyperglycemia in 47 patients (24.9%), 

gastrointestinal diseases 68 patients (36%), adrenal insufficiency 7 patients (3.7%), leukocytosis in 35 patients (18.5%), cataract in 11 

patients (5.8%) and mental disorder in 100 patients (52.9%) (Figure 2).  

 

 

Figure 2 Complications related to glucocorticoid 

 

Types of administered glucocorticoid 

Prednisolone was administered in 52 cases (27.5%), methylprednisolone in 95 cases (50.3%), dexamethasone in 42 cases (22,2%), 

hence methylprednisolone was the most frequent. Based on functional effects such as inflammatory effect or half-life, the 

administered glucocorticoid could be classified into two groups. The first one (prednisolone and methylprednisolone) has a medium 

half-life and the second one (dexamethasone) had a long half-life.  

 

4. DISCUSSION 

The average age of the investigated patients was 61.4 (14.2) which most patients (74.1%) aged over 5. The gender ratio was 1 male 

per 1.6 female. Black et al. (2015) also reported an increased glucocorticoid prescribing in elder rheumatoid arthritis patients, 

however, studies Black et al. (2017) observed that clinicians were both reluctant to initiate and disrupt glucocorticoid in elder 

patients. Singh (2014) reported that female gout patients were more likely to receive glucocorticoid than males. 

Glucocorticoid administration was frequent (33.3%) in musculoskeletal inflammation cases (rheumatoid arthritis, reactive arthritis, 

lupus, and scleroderma) which were recommended to administer glucocorticoid in treatment. For gout and osteoarthritis which were 

not recommended, glucocorticoid was also frequent (16.3% and 43.9%, respectively), (Table 1) the patients also had a history of 

glucocorticoid administration. The result was similar tothe result of Nguyen (2009) in which 61.9% of the 63 examined patients had a 

history of glucocorticoid administration. Other conditions such as disc herniation, enthesitis, spinal cord flatten, shoulder arthritis, 

knee arthritis also had such history. It can be shown that glucocorticoid was used for pain relief and functional improvement in 

musculoskeletal patients. Black et al. (2015) reported 47% of rheumatoid arthritis cases in the UK received glucocorticoid, although 

Black et al. (2017) observed a decreased use over time. Makol et al. (2014) reported 68% rheumatoid patients during the 1995 – 

2007 cohort started glucocorticoid administration in their first illness year, significantly higher (p < 0.001) than the 1980-1994 cohort 

and the prevalence of use during the first 4 years of illness was also higher in the later cohort. 
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The administered dosage in most cases (178 patients, 94.2%) was over 7.5 mg. Amongst the 96 cases (50.8%) with the dose of 10 

- < 30 mg, 65 cases arbitrarily used higher dose than medical indications while 31 cases strictly follow the indicated dose, the 

difference was significant (p < 0.05) (figure 2). The results showed that musculoskeletal patients tendedto self-use without medical 

consent, which agreed well with the warnings of the Health Ministry about such issues in Vietnam. Saraswat et al. (2011), Ruiz-

Irastorza et al. (2012), and Handa (2012) also reported worldwide abuses of corticosteroids in many forms, for example under the 

guise of traditional medicines. Mental disorder accounted for 52.9% of the complications, including sleep disorder, memory loss, 

reduced concentration, and behavior changes. Gastrointestinal diseases made up of 36% complications, including peptic ulcers and 

gastrointestinal bleeding, and hyperglycemia accounted for 24.9%, including diabetes and blood glucose absorption disorder. Saag 

(1994) recorded the severe side effects in rheumatoid arthritis administered with low dose glucocorticoid including bone fractures, 

severe infection, ulcer gastrointestinal bleeding, and cataract. Curtis et al. (2006) investigated the side effects of glucocorticoid on 

2000 users and observed that over 90% cases had at least one complication related to glucocorticoid and the most common ones 

included weight gain (70%), bruised and thin skin, sleep disorder, cataract (15%), and bone fractures (12%). Patients with low dose 

but prolonged administration also had symptoms of Cushing syndrome such as acne, weight gain, stretch marks, and cataracts. 

In our study, 18 patients (14.6%) suffered from Cushing syndrome due to glucocorticoid, which had a higher rate than in Nguyen 

(2008) (2.58% in total 1026 asthma patients) and similar to Nguyen (2009) (15.4% in 63 gout patients). Dexamethasone administered 

cases suffered from Cushing syndrome, hyperglycemia, gastrointestinal conditions, chronic adrenal insufficiency, cataract, 

leukocytosis, and “others” types, which were at a higher frequency than in prednisolone and methylprednisolone group and herb 

administered group. However, only the differences between the two glucocorticoid groups were significant (p < 0.05). Nguyen 

(2009)’s study on 63 gout patients showed that 61,9% case had a history of glucocorticoid treatment, in which the rates of 

complication were 15.4% Cushing syndrome, 7.7% adrenal insufficiency (7,7%), 20.5% hyperglycemia (20,5%), 15.4% osteoporosis 

(15,4%), 12.8% hypertension, 28.2% hypokalemia, and other complications. Brown (2009) studied 79 glucocorticoid administrated 

cases and reported 40.5% mental disorder, 27.8% mania, 7.6%  mixed disorder, and 10.1% delirium. Curtis studied 6000 

glucocorticoid administered cases and observed a 15% cataract rate (Frampton and Eynon, 2006). Olonan et al. (2009) reported a 

13.6% cataract on 22 children with glucocorticoid treatment. Natsui (2005) observed that after two months of high dose 

prednisolone (> 40 mg), bone density was significantly reduced in the lumbar spine and femoral neck. 

 

5. CONCLUSION 

Our study investigated 189 musculoskeletal patients treated in the 7A Military Hospital from Jan to Dec 2017 and observed high 

complications in the patients, including gastrointestinal diseases (36.0%), hypertension (25.9%), Cushing syndrome (15.3%), 

hyperglycemia (24.9%), adrenal insufficiency (3.7%), leukocytosis (18.5%), cataract (5.8%) and mental disorder (52.8%). 

Musculoskeletal patients administered with dexamethasone had higher complication rates than the ones with prednisolone and 

methylprednisolone, such as in cases of Cushing syndrome (31.0% > 10.9%), hyperglycemia (45.2% > 19.0%), gastrointestinal 

conditions (59.5% > 29.3%) and adrenal insufficiency (11.9% > 1.4%) (p< 0.05). 
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