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INTRODUCTION 

Glucocorticoids, one of the hormones secreted by the 

adrenal cortex, have many physiological actions. Their 

potent immunosuppressive and anti-inflammatory 

properties make them one of the most used drugs. Since 

their introduction in 1948, they have never been given up 

or replaced. Their successful use, in fact is limited by its 

adverse reactions. Well documented adverse effects 

include immunosuppression, osteoporosis, hypertension, 

cushingoid features, HPA axis suppression and ocular 

complications. The use of glucocorticoids in children 

carries the additional risk of growth suppression, 

particularly during the growth spurts of infancy and 

adolescence. In this present study, the adverse effects of 

Prednisolone were analysed in nephrotic syndrome 

patients for three reasons.  

• Glucocorticoids are the first line drugs for nephrotic 

syndrome as they reduce the mortality in childhood 

nephrotic syndrome from 35% to 3%.1  

ABSTRACT 

Background: Nephrotic syndrome is a common illness affecting the paediatric 

age group and 80% of the idiopathic syndrome is steroid sensitive. Multiple 

relapses make them vulnerable to the adverse effects of corticosteroids. There is 

limited literature evidence for the adverse effects of steroids in children with 

renal pathology. 

Methods: This descriptive, cross sectional study analyses the adverse effects of 

oral prednisolone in children and adults with nephrotic syndrome Fifty-five 

patients with nephrotic syndrome, attending nephrology or paediatric OP, more 

than 3 years of age and who were on oral prednisolone for a minimum of eight 

weeks were included in the study. Demographic details, detailed history, lab 

investigations and ophthalmic examination were done and the results were 

analysed. 
Results: Hypertension and behavioural changes were the most common adverse 

effects followed by dermatological, endocrine and metabolic changes. 

Infections and gastrointestinal disturbances were more in adults (p <0.05). Short 

stature was more in children (p< 0.05). There was no abnormality in blood 

glucose levels and body weight. Hypertension, cushingoid habitus, infections 

and short stature were statistically less in patients on alternate day prednisolone. 

But no statistical association could be made between the occurrence of cataract 

and the pattern of prednisolone use. 

Conclusions: Adverse effects pattern is different among adults and children. 

Also, the adverse effects are less with alternate day prednisolone regimen. Long 

term follow up into their adulthood is needed to analyse the morbidity produced 

by corticosteroids in these subsets of population. 
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• Due to its relapsing nature, frequent administration 

of glucocorticoids is needed, so the adverse effects 

are also common,  

• Both children and adults could be studied. Adverse 

effects of corticosteroids are particularly prevalent in 

those children who relapse frequently and thus 

require multiple courses of corticosteroids.  

While current literatures document the adverse effects of 

glucocorticoid treatment in a wide spectrum of diseases, 

there are minimal data pertaining to nephrotic syndrome. 

The current study documents the adverse effects of oral 

Prednisolone in patients with nephrotic syndrome. 

Objectives of present study were to assess the adverse 

effects of oral prednisolone in nephrotic syndrome and to 

analyse the adverse effects in children and adults and 

their relation to the pattern of prednisolone use. 

METHODS 

After obtaining ethical clearance from the Institutional 

Ethical Committee, the study was conducted in the Out-

Patient Department of Nephrology and Paediatrics of 

Govt. Rajaji Hospital, Madurai. It is a descriptive cross 

sectional, single centre study, carried out from August 

2010-November 2011. Total sample size was 55 patients 

which included both male and female. 

Fifty-five patients above 3 years of age, who were on 

steroids for nephrotic syndrome for a minimum period of 

8 weeks, were included in the study. Patients with other 

chronic ailments and those who were on concomitant 

medications like alternative medicines or 

immunosuppressant at any point during the course of 

illness were excluded from the study. After getting 

informed consent/assent from the patients, demographic 

and clinical data which included age, sex, duration of 

illness, duration of prednisolone therapy, concurrent 

medications including immunosuppressive, 

antihypertensive, anti-ulcer and anti dyslipidemic drugs, 

history of impaired wound healing, gastrointestinal 

irritation, insomnia, depression, aggression, history of 

fractures, history of infections including frequent 

respiratory tract infections, recurrent UTI, chicken pox, 

skin infections, cutaneous changes including acne, easy 

bruising were collected from the patients/parents and 

from their records. Height, weight and blood pressure 

were taken for all. Growth charts were used to determine 

the corresponding stature for age-sex percentile and the 

corresponding BMI for age sex percentile.  

Stature less than 5th percentile was considered as short, 

BMI at or above 85th percentile and below 95th percentile 

as overweight and BMI at or above 95th percentile as 

obesity.2 SBP and DBP >95th percentile for gender, age 

and height on >3 occasions was defined as hypertension.3 

Ophthalmological examination by narrow beam slit lamp 

examination was done by ophthalmologists to look for 

cataract. A detailed clinical examination was done to look 

for the various adverse effects of steroid therapy.  

Blood sample was collected during their next visit after 

overnight fasting for serum cholesterol and fasting blood 

sugar. Post prandial blood sugar was done at 2 hours. 

Fasting blood sugar more than 100 mg% and post 

prandial greater than 140 mg% was considered as 

abnormal.4  

Statistical analysis 

Fisher exact test was used for analysis.  

RESULTS 

Among 55 patients, 30 were in pediatric age group and 25 

were adults. Average age at the time of investigation was 

12.2±4.26 years. All patients were around 20 years of age 

(Figure 1). 

 

Figure 1: Age distribution of patients. 

Mean age of onset of nephrotic syndrome in children was 

5.53±1.07 years and that in adults was 7.96±2.45years 

(Table 1).  

Table 1: Age of onset of nephrotic syndrome in years. 

Age of onset 

in years 

No of children 

(n=30) 

No of adults 

(n=25) 

4-5 16 3 

6-7 13 8 

8-9 1 9 

10-11 - 2 

12-13 - 1 

14-15 - - 

16-17 - 2 

Gender distribution 

Sixty percent of the study group was male and 40% were 

female. Male to female ratio was 2: 1 in children and 

1.08:1 in adults. Overall, 34 patients were in daily 

prednisolone and 21 were on alternate day therapy. 11 

children and 19 adults were frequent relapsers (p <0.01). 

 



Shankareswari S et al. Int J Basic Clin Pharmacol. 2017 Jun;6(6):1269-1273 

                                                          
                 

            International Journal of Basic & Clinical Pharmacology | June 2017 | Vol 6 | Issue 6    Page 1271 

Age distribution of adverse effects  

Adverse effects observed were hypertension in 22, 

behavioral changes in 22 (sleep disturbances in 9 and 

mood changes in 13) dermatological changes in 21 (thin 

skin 10, acne 8 and facial erythema 3) endocrine and 

metabolic changes in 21 (Cushingoid habitus 11, elevated 

cholesterol in 5 and menstrual irregularities in 3) 

infection in 18, short stature in 15, gastro intestinal 

disturbances in 10 and cataract in 6 patients. There was 

no significant weight gain in the study group. 

Hypertension was observed in 9 (30%) children and 13 

(52%) adults (p >0.058). Seven children and 10 adults 

were newly detected and others were on antihypertensive 

drugs. 4 of these patients were taking prednisolone on 

alternate days and 18 were on daily therapy (p <0.02) 

(Table 2). 

Table 2: Adverse effects of prednisolone in                  

children and adults. 

Adverse effect 

Age <12 

years 

(n=30) 

Age >12 

years 

(n=25) 

Short stature  12* 3 

Hypertension  9 13 

Cataract  3 3 

Dermatological changes  10 11 

Behavioral changes  10 12 

Mood  6 7 

Sleep  4 5 

Endocrine and metabolic 

changes  
10 11 

Cushingoid habitus  8 3 

Menstrual irregularities  0 3 

Elevated cholesterol  2 3 

Elevated blood sugars  - - 

Gastro intestinal 

symptoms  
2 8* 

Infections  6 12* 
* p <0.05 

Infections were reported by 6 (20%) children and 12 

(48%) adults (p <0.05). In Children, the infections 

reported were upper respiratory tract infection and 

folliculitis. Adults had tinea, urinary tract infections, 

folliculitis, dental abscess, injection site abscess, 

cellulitis, chicken pox and respiratory tract infections. 

Those on daily therapy reported more infections (p 

<0.01).  

Changes in sleep and mood were reported in both age 

groups (p >0.05) 40% of the patients in the study group 

showed some disturbances of mood or sleep. Mood 

changes were reported in six children and seven adults. 

The changes described by mothers were irritability, 

excessive crying and need for more attention. Among the 

6 children, 4 had aggravation of their behavioral problem 

on full dose of prednisolone. Adults complained of anger, 

depression and irritability. Sleep disturbances were 

reported in 16% of the study group, which includes 4 

children and 5 adults. The Symptoms include insomnia as 

well as excessive sleep. Alternate day therapy did not 

alter this adverse effect (p >0.05). Eight children (26%) 

and 3 adults (12%) had Cushingoid habitus. None of the 

patients on alternate day therapy had Cushingoid features 

(p <0.01) Menstrual changes were reported in 3 adults. 

Two of them reported irregular cycles and one had 

amenorrhea for 6 months. Elevated cholesterol levels 

were observed in 2 children and 3 adults.  

Table 3: Adverse effects and the pattern of 

prednisolone use. 

Adverse effect 

Daily 

prednisolone 

(n=34) 

Alternate day 

prednisolone 

(n=21) 

Short stature  15 2* 

Hypertension  18 4* 

Cataract  4 2 

Dermatological 

changes  
17 4 

Behavioral changes  13 9 

Mood  7 6 

Sleep  6 3 

Endocrine and 

metabolic changes  

18 

 

3 

 

Cushingoid habitus  11 0 

Menstrual 

irregularities  
2 1 

Elevated cholesterol  2 3 

Gastro intestinal 

symptoms  
8 2 

Infections  16 2** 
*p value <0.05           ** p value <0.01 

 

Figure 4: Short stature in 10-year-old males                          

on prednisolone. 
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Three children and three adults had posterior sub capsular 

cataract. Two of them had bilateral changes. Four of 

these patients were on Prednisolone daily and two were 

on alternate day therapy (p >0.05). Some of the patients 

had visual symptoms (Table 3). 

Fourteen (36.6%) children and nine (48%) adults showed 

dermatological changes (p >0.05). The changes observed 

were acne, thin skin and facial erythema.  

Gastrointestinal symptoms were reported in 2 (20%) 

children and 8 (48%) adults (p <0.05). These symptoms 

described by them were regurgitation, retrosternal 

discomfort and dyspepsia. 

Twelve children and 3 adults were short statured (p 

<0.05) 13 patients who took prednisolone daily were 

short whereas it was 2 in the alternate day therapy (p 

<0.05) (Figure 4). 

History of fracture was reported by 1 adult male at the 

age of 17 years due to a trivial fall. Blood glucose levels 

revealed no significant changes in the study group. 

DISCUSSION 

The introduction of glucocorticoids has led to a 

significant reduction in mortality in nephrotic syndrome. 

Up to 70% of steroid sensitive nephrotic syndrome 

patients experience frequent relapses before a permanent 

remission, hence are exposed to steroids for a 

considerable period of time. The adverse effects of 

glucocorticoids are also well known. But most of the 

available data have not compared the pattern of adverse 

effects in children and adults. It is also sometimes 

difficult to differentiate whether the unfavorable 

outcomes are due to glucocorticoids or due to underlying 

disease or co morbidities.  

The present study analyses the adverse effects of 

prednisolone in patients with nephrotic syndrome and its 

correlation with the pattern of prednisolone use in 

children and adults. Adverse events were found out both 

retrospectively and at the time of investigation and a 

detailed physical examination, blood sugar levels, 

cholesterol levels, ophthalmological examination were 

done at the time of the study. Analyzing the data, the 

present study showed that nephrotic syndrome was 

common in males among children and this predilection 

was not there in adults. Frequency of relapses was 

statistically more in adults than in children thus 

supporting the evidence that children respond better to 

corticosteroids.5 In the present study hypertension and 

behavioral changes were the more common adverse 

effects. Though hypertension is a common feature in 

glomerulonephritis and chronic kidney disease, it is not 

so in nephrotic syndrome.6 So the observed effect can be 

attributed to steroid intake. Literature evidence also 

reports an incidence of steroid induced hypertension as 

10 to 40%. Modulation of hypothalamo pituitary axis 

may be the key factor in increasing the cardio vascular 

risk.7 Corticosteroids also alter the brain excitability and 

levels of certain neurotransmitters.8 This explains the 

behavioral changes observed.  

Dermatological, endocrine and metabolic changes were 

the next common adverse effects. Elevated cholesterol 

levels were observed in the study group but glucose 

levels revealed no abnormalities. Though steroids were 

known to increase blood glucose levels by 10-20 % and 

frank diabetes is rare the counter regulatory hormones 

and the increased insulin secretion as evidenced by 

fasting hyperinsulinemia compensate for the 

corticosteroid induced insulin resistance.9,10 Though 

menstrual irregularities were not a prominent feature in 

iatrogenic Cushing’s syndrome, in the present study, 3 

adult females reported menstrual disturbances.11  

Hypertension, Cushingoid habitus and behavioral 

changes were seen in children as well as adults and there 

was no statistical difference among them in the 

occurrence of these adverse effects. In adults, infections 

and gastrointestinal disturbances were more common and 

it was statistically significant. Short stature was observed 

in children and adults, but was statistically more in 

children. No significant change in stature in adults may 

be explained by the catch-up growth during the time of 

remission.12 The persistence of short stature in some may 

be due to glucocorticoids induced insulin like growth 

factor (IGF) resistance.13,14 

The absence of significant weight gain in these patients 

may be due to  

• Protein malnutrition resulting from urinary protein 

loss  

• Dietary restriction followed by them due to salt 

restriction  

• Steroid free interval during remissions.  

Hypertension, Cushingoid habitus, infections and short 

stature were statistically less if the patients were on 

alternate day prednisolone. This is due to the better 

adrenal reserve in these patients.15-18 

No Statistical association could be made between the 

occurrence of cataract and the pattern of prednisolone use 

or the two age groups. This supports the evidence that 

cataract development is not related to total does of 

steroid, duration of therapy and is seen even in alternate 

day therapy.19 The present study throws emphasis on the 

fact that children and adults are equally prone for adverse 

effects. Adverse effects were significantly less when 

steroids were given on alternate day regimen. So, careful 

adjustment of treatment regimens to achieve the lowest 

effective dose, the shortest duration of therapy and 

switching over to alternate day therapy whenever 

possible are the only options available to minimize the 

risks. A safer glucocorticoid should be developed which 

has full efficacy in anti-inflammatory activity, but with 
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minimal adverse effects. The development of newer anti-

inflammatory agents that target the glucocorticoid 

receptor is also a potential option. And such a magical 

bullet would be a major benefit to the large number of 

patients suffering from the side effects of steroids, but 

who are in need of its anti-inflammatory activity to 

maintain their quality of life. 
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