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A B S T R A C T  

Objective: To determine the incidence and attributing factors of impaired blood 
glucose in non-diabetic patients on steroid therapy. 
Methodology: This descriptive study was conducted at the Department of 
Medicine, Sheikh Zayed Hospital Lahore during 6 months from April 2019 to 
September 2019. Patients of both genders with age of 18-70 years and receiving 
steroid therapy (at least 1 pulse) were included. After taking ethical approval, 371 
patients were counseled and explained the details of the study. A bolus of 1 gram 
Methylprednisolone was given and blood was drawn after 2 hours and blood 
glucose levels were measured. All the labs were acquired from same lab (Hospital 
lab) and glucometer to eliminate bias and confounding variables were controlled 
by exclusion. Data was collected via study proforma. 
Results: The average age of the patients was 43.75 ± 14.33 years with a range of 
18 to 70 years. There were 42% males and 57%.1 females with a male to female 
ratio of 1:1.3. Average BMI of patients 27.34±3.72kg/m2. Impaired blood glucose 
was observed in 55% of patients after steroid pulse therapy. Frequency of 
impaired blood glucose after steroid pulse therapy was statistically insignificant 
according to age and BMI (p->0.05). Positive family history was significantly 
higher in a patient with impaired blood glucose after pulse therapy (p-0.001). 
Conclusion: Impaired blood glucose level was observed to be highly prevalent 
among non-diabetic patients receiving steroid pulse therapy. Female gender and 
positive family history of diabetes observed as attributing factors. 
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Introduction 

Drugs of the steroids have been utilized broadly in an 

assortment of conditions, both chronic and acute.1 At the 

supraphysiological dose, they decrease the pro-

inflammatory cytokines synthesis, function of the T-cells 

and expression of the antibody Fc receptor, which initiate 

the immunosuppressive and anti-inflammatory process, 

making them the foundation in the management of various 

inflammatory diseases.2-3 These cases are weak to progress 

the worsen occasions of the prolonged treatment of 

glucocorticoid, like as, glucocorticoid induced glucose 

metabolism impairment in the others.4 As per the 

American Diabetes Association and International 

Federation of Diabetes, cases those constantly treated with 

steroids therapies to be evaluated for diabetes as in 

everybody. There are not measured as in a high-hazard 

group, although both RA and Steroid plus treatment 

increases the danger of diabetes. The insulin resistance 

development is principally postprandial and changes 

relying upon the kind of steroid utilized: middle and long-

acting glucocorticoids. Prednisone and 

methylprednisolone are categorized as the steroid of 

intermediate-acting, with the highest of activity 4-6 h 

following the administration. Their impact on the levels of 

glucose is basically during the evening and night without 

impact in fasting glucose when managed with the single 

dose. Although they cause tenacious hyperglycemia after 

divided doses administration.  

Dexamethasone fits in the long-acting glucocorticoids, 

with the hyperglycemia by steroid that goes on for in 
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excess of 24 hours, with a slight decrease during the fast 

overnight.2,5-7 It has been showed that glucocorticoids 

modify the capacity of the beta cells of pancreas by the 

decrease of expression of GLUT2 and glucokinase 

receptor simultaneously expanding the action of glucose-

6-phosphate dehydrogenase, with successive alteration in 

the β-oxidation. Furthermore, they decrease the synthesis 

of insulin and it is felt that they lessen cell mass by the 

enlistment of apoptosis of the beta cell. Similarly, because 

of the lessening in the sensitively of the insulin, the beta 

cell of the pancreas regularly expands the secretion of 

insulin to keep up with glucose homeostasis, however on 

occasion this increment isn't adequate to balance the 

resistance of the insulin consequences in the 

hyperglycemia.2,8,10 In light of the previously mentioned, 

Glucocorticoids raise the resistance of the insulin with the 

resulting condition of hyperinsulinism. Among healthy 

individuals, this mechanism is remunerated by the raises 

in the secretion of insulin from pancreas, causing the levels 

of serum glucose to stay in normal ordinary range.9  

Nonetheless, in powerless populaces, like as individuals 

with normal glucose level with diminished sensitivity of 

the insulin and a lower production rate of the equivalent 

before steroid use, this balancing impact is lost, resulting 

in elevated glucose levels.2,8 On other hand it is stated that 

the steroid is linked with increase hyperglycemia risk 

among individuals having diabetes or not.11,12 Steroid 

interfere at many steps in the signaling cascade of the 

insulin, this inhibit signaling of the insulin in liver and 

skeletal muscles, causing in decreases glucose uptake and 

the synthesis of the glycogen, raised breakdown of the 

mass of the skeletal muscles, raises in the glucose 

production of the liver and additionally, steroid raise the 

lipolysis in whole body, subsequent  in raised non-

esterified fatty acids (NEFA) and the triglyceride.11 This 

study has been conducted to evaluate the incidence and 

attributing factors of impaired blood glucose in non-

diabetic patients on steroid therapy at tertiary care 

Hospital. 

Methodology 

This descriptive study was conducted at Department of 

Medicine, Sheikh Zayed Hospital Lahore during 6 months 

from April 2019 to September 2019. Sample size of 371 

was calculated with 95% confidence level and 5% margin 

error while taking expected frequency of steroid induced 

impaired blood glucose levels to be 40.6 %. Non 

probability consecutive sampling technique was used. 

Patients of both genders with age of 18-70 years receiving 

steroid therapy (at least 1 pulse), patients who signed 

written informed consent to participate in the study were 

included. All he patients who had taken steroid in last year 

as per history and clinical record, patients who had taken 

Oral hypoglycemic drugs before and patients who were 

already diagnosed as having Diabetes mellitus were 

excluded. After approval from ethical review committee of 

the hospital, 371 patients who presented in the inpatient 

department of Hospital Lahore and who fulfilled the above 

criteria were counseled and explained the details of the 

study. Written informed consent and detailed history was 

taken from each patient. A bolus of 1 gram 

Methylprednisolone was given and blood was drawn after 

2 hours and blood glucose levels were measured. All the 

labs were acquired from same lab (Hospital lab) and 

glucometer to eliminate bias and confounding variable 

were controlled by exclusion. All the data was collected 

via study proforma.  

All the data was entered and analyzed through SPSS 

version 21. Numerical variables like age have been 

presented by mean ± SD. Categorical variables i.e gender, 

impaired blood glucose and attributing factors (female 

gender, hypertension, and positive family history of 

diabetes) have been presented by frequency and 

percentage. Chi square test has been used and p value < 

0.05 has been considered as significant. 

Results  

The age of the patients ranged from 18 years to 70 years 

with a mean of 43.75 ± 14.33 years. Majority (n=177, 

47.7%) of the patients were aged 45 years and above 

followed by 30-44 years (33.2%) and under 30 years of age 

(19.1 %). There were 159(42%) male and 212 (57%.1) 

female patients with male to female ratio nof1:1.3. The 

BMI of these patients ranged from 20.6kg/m2 to 33.9 

kg/m2 with a mean of 27.34±3.72 kg/m2. 81 (21.8%) 

patients were hypertensive while 42 (11%) patients had 

positive family history of diabetes as shown in table I.  

Impaired blood glucose was observed in 204 (55%) 

patients after steroid pulse therapy as shown in figure 1.  

There was no statistically significant difference in 

frequency of impaired blood glucose after steroid pulse 

therapy across various age (p-0.997) and BMI (p-0.977) 

groups. The frequency of female gender and positive 

family history was significantly higher in patient with 

impaired blood glucose after pulse therapy (p-<0.05), 

while AG and BMI were found statistically insignificant 

(p->0.05). (Table III) 



Incidence and Attributing Factors of Impaired Blood Glucose in Non-Diabetic Patients on Steroid Therapy 

 Ann Pak Inst Med Sci       July-September 2021 Vol. 17 No. 3     234 

 

Table no I:  Descriptive statistics of demographic 

variables (n=371) 

Variables  Statistics  

Age  43.75 ± 14.33 

years 

 

Gender  

Males  159(42.9%) 

Females  212(57.1%) 

BMI  27.34±3.72kg/m2 

Hypertension  Yes  81(21.8%) 

No  290(78.2%) 

Family history  Yes  42(11.3%) 

No  329(88.7%) 

Figure 1. Incidence of impaired glucose level (n=371) 

Table 1II. Impaired glucose level as per age, gender and 

(BMI =371) 

Variables  Impaired glucose level p-

value  Yes  No  

Age 

groups 

<30 years  39(10.5%) 32(8.6%)  

0.997 30-45 years  68(18.3%) 55(14.8%) 

>45 years  97(26.1%) 80(21.6%) 

 

Gender  

Males  63(17.0%) 97(25.9%) 0.001 

Females  141(38.0%) 71(19.1%) 

BMI  20-25 kg/m2 61(16.4%) 51(13.7%) 0.977 
26-30 kg/m2 89(24.0%) 71(19.1%) 

>30 kg/m2 54(14.6%) 45(12.1%) 

Family history   33(16.2%) 09(5.4%) 0.001 

Discussion 

Corticosteroids have proved to be extremely effective in 

the Treatment of many Acute and chronic inflammatory 

diseases like Inflammatory bowel disease, dermatological 

diseases, systemic lupus erythematosus.13 Prolonged 

steroids use is associated with rise in blood sugar levels in 

diabetic and Non diabetic patients.14-17 Risk factors are 

female gender, history of hypertension, and family history 

of diabetes However the available data was limited as there 

was no such local published material which necessitated 

the present study. In the present study, mean age of 

patients was 43.75 ± 14.3 years. A mean age of 43.8±10.6 

years has been reported by Zafar et al.18 Rais et al19 also 

reported similar mean age of 43.7 ± 18 years among such 

patients n Liaqat National hospital, Karachi, while shamim 

et al20 reported mean age as 47.3 ± 2.9 years. 

A similar mean age of 41± 14 years has been reported by 

Perez et al. 2011 among such patients in Mexico5 while 

Bedi et al21 reported to be 42 ± 13 years in India. We 

observed that Majority 47.7% of patients were aged 45 

years and above followed by 30-44 years (33.2%) and 

under 30 years of age (19.9%). Our observation is in line 

with that of shamim et al. who reported similar distribution 

of < 30 years (20.0%), 33-44 years (36%) and > 45 years 

(44%) age groups among such patients at Jinnah 

postgraduate Medical Centre Karachi 20 Similar Results 

have also been reported by Zafar et al. < 30 yeas (14.6%), 

30-44 years (40.4%) and > 45 years (45%) among such 

patients at Shaikh Zayed Hospital, Lahore.16 

In the Present Study, impaired blood glucose was observed 

in 204(55%) patients after steroid pulse therapy and it 

significantly among females and those had positive family 

history. On other hand Tariq H et al22 conducted a study to 

determine the incidence hyperglycemia caused by steroid 

treatment among individuals taking systemic steroids for 

the dermatological disorders and observed 18.7% 

hyperglycemia induced by steroid therapy out of all 150 

cases. Furthermore, in their study steroid induced 

hyperglycemia was seen mostly among individuals aged 

more than 50 years and in the female’s gender. In another 

Indian study by Priti et  al23 demonstrated that the 

frequency of hyperglycemia was 62.5% after intake of 

steroid therapy and these findings were almost near to the 

our study. In another prospective international study 

conducted by Othman AS et al24 reported that the Steroid-

induced diabetes rate was observed among 64% of the 

cases during administration of therapy.  

Although the present study is the first of its kind in local 

population and has found that a substantial proportion of 

non-diabetic patients receiving steroid pulse therapy had 

impaired blood glucose and female gender, hypertension 

and positive family history of diabetes were attributable to 

this steroid induced hyperglycemic state which advocate 

routine monitoring of blood sugar level among patients 

receiving steroid pulse therapy particularly female and 

hypertensive patients with positive family history so that 

timely identification and management can improve the 

patient outcome. A very strong limitation to the present 

study was that we did not stratify the results of underlying 

medical condition requiring steroid pulse therapy nor the 

dose of steroid pulse given which may attributable to 

impaired blood glucose. The relationship of these factors 

204(55.0%)

167(45.0%)
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is necessary to be investigated to give further insight into 

this phenomenon and management planning of such 

patients. Such a study is highly recommended in future 

research. 

Conclusion 

Impaired blood glucose level was observed to be highly 

prevalent among non-diabetic patients receiving steroid 

pulse therapy. Female gender and positive family history 

were observed to be as risk factors. Routine monitoring of 

glucose levels should be done as timely identification & 

management can improve the patient outcome. Future 

large-scale studies are recommended on this subject. 
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