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ABSTRACT

Objective: To determine the frequency of steroid-induced hyperglycemia in patients
admitted with respiratory illness.

Methods: This cross-sectional study study was conducted in the medicine unit of Shifa
International Islamabad from April 2024 to October 2024. All patients admitted to the
department of medicine due to some pulmonary illness, such as acute exacerbation of
COPD or asthma, who were hospitalized for at least 3 days were included. Frequency of
hyperglycemia was determined.

Results: In this study, a total of 175 patients were recruited. The mean age of the
participants was 52.7 years, with a standard deviation of 8.4 years. When considering the
presence of comorbidities, diabetes was found in 65 (37.1%) individuals, and
hypertension in 83 (47.4%) patients. Out of 175, hyperglycemia was diagnosed in 73
(41.71%) patients.

Conclusion: Hyperglycemia is a common complication in patients receiving
corticosteroids admitted with respiratory illness. So blood glucose levels should be
routinely monitored in patients receiving steroids, and appropriate management should
be done in these patients to maintain blood sugar levels in normal limits.
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INTRODUCTION

Systemic glucocorticoids (GCs) have become integral to the management of numerous inflammatory and
autoimmune disorders. Their applications continue to evolve, particularly in light of recent medical
challenges such as the severe cases of coronavirus disease 2019 (COVID-19).!:2 GCs, known for their potent
anti-inflammatory and immunosuppressive properties, offer significant therapeutic benefits in treating these
complex conditions. However, their use is not without complications. One of the most notable adverse
effects of glucocorticoid therapy is the development of hyperglycemia, which has been observed frequently
among patients undergoing hospitalization. This rise in blood sugar levels can lead to a plethora of health
complications, further complicating the clinical picture. Hyperglycemia can slow the healing process, hinder
recovery from primary illnesses, and extend the duration of hospital stays, which may have far-reaching
implications for both patient outcomes and healthcare resources. *

Elevated blood sugar levels due to high doses of glucocorticoids (GC) are recognized in both diabetic and
non-diabetic patients. This condition tends to develop rapidly, often within the first 24 to 48 hours after
starting treatment, affecting a significant number of individuals undergoing this therapy.> ¢ Several risk
factors can increase the likelihood of experiencing GC-related hyperglycemia. These factors include having
pre-existing diabetes, impaired glucose tolerance, a familial history of diabetes, abdominal obesity, a high
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body mass index (BMI), elevated doses of glucocorticoids, prolonged treatment duration, and advanced age.”
Despite the extensive applications of glucocorticoids and the well-documented adverse effects they can
cause, effective strategies for managing hyperglycemia induced by these medications have yet to be fully
defined. Additionally, management approaches may differ based on the specific clinical reason for treatment
and the prescribed dosing regimen.?

There is a surge in indications for GC use in hospitalized patients. Moreover, hyperglycemia in hospitalized
patients have been reported to increase length of stay and overall morbidity and mortality in hospitalized
patients. Therefore, the aim of the proposed study was to determine the frequency of steroid-induced
hyperglycemia in patients admitted with respiratory illness.

METHODS:

This cross-sectional Study study was conducted in the medicine unit of Shifa International Islamabad from
April 2024 to October-2024. All patients admitted in the department of medicine due to some pulmonary
illness such as acute exacerbation of COPD, asthma, who were hospitalization for at least 3 days were
included. Patients who had received administration of at least 10 mg prednisolone or its equivalent per day
for atleast 3 days were included. While diabetic patients or those having history of chronic use of steroids
were excluded.

Data regarding patients age, gender, smoking history and co-morbidities such as diabetes and hypertension
After inclusion, venous blood samples were obtained from each patient and were sent to the hematology
laboratory of the hospital for determination of fasting or random blood sugar levels.

was defined

The definitive diagnosis of GC-induced hyperglycemia was established when a patient presents had fasting
plasma glucose level exceeding 126 mg/dL (7.0 mmol/L) or a random plasma glucose measurement greater
than 200 mg/dL (11.1 mmol/L).

Data analysis was performed using SPSS v25 software. Frequency and percentage was used to present
qualitative variables such as gender, smoking history, hypertension and GC inducted hyperglycemia.

RESULTS:

In this study, a total of 175 patients were recruited for participation. The mean age of the participants was
52.7 years, with a standard deviation of 8.4 years. When considering the presence of comorbidities among
the patients, it was found that 65 individuals, which represents 37.1% of the total participants, had a
diagnosis of diabetes. Additionally, a significant portion of the group, 83 patients or 47.4%, were diagnosed
with hypertension (Table 1).

Out of 175, hyperglycemia was diagnosed in 73 (41.71%) patients. This finding highlights a significant
prevalence of hyperglycemic conditions within the studied population (Figure 1).

Table 1. Baseline Characteristics

Age 52.7+8.4
Gender (Male/Female) 138 (78.8%) / 37 (21.1%)
Diabetes 65 (37.1%)
Hypertension 83 (47.4%)
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Figure 1. Frequency of Hyperglycemia.
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DISCUSSION:

Corticosteroids play a significant role in influencing multiple physiological functions and have notable
impacts on metabolic, respiratory, vascular, and other bodily systems.” In the scenario of an acute
exacerbation of chronic obstructive pulmonary disease (AECOPD), these medications offer several
advantages, including the enhancement of spirometry results, better gas exchange, and improvements in
clinical outcomes such as lowering the chances of treatment failure and reducing the duration of hospital
stays.!® ! The beneficial effects can be attributed to mechanisms that include the reduction of systemic
inflammation and the preservation of beta-2 receptor responsiveness.!> A systematic review conducted by
Cochrane in 2014 found that administering corticosteroids. to. individuals . experiencing an AECOPD
significantly decreased the likelihood of treatment failure within a 30-day period by nearly 50%,
demonstrating an odds ratio of 0.48 (95% confidence interval: 0.35-0.67) compared to placebo.'?

In present study, we determined the frequency of hyperglycemia in patients admitted with respiratory illness
who had received steroids. Out of 175, hyperglycemia was diagnosed in 73 (41.71%) patients.

Delfs et al. conducted a comprehensive retrospective study involving 2,424 hospitalized patients treated with
glucocorticoids (GC) for various pulmonary disorders. The findings revealed that hyperglycemia was
observed in 33.5% of these patients, indicating a significant incidence of elevated blood sugar levels related
to glucocorticoid therapy.'

In contrast, a separate study by Scholl et al. focused specifically on patients suffering from chronic
obstructive pulmonary disease (COPD). This research reported a notably higher incidence of steroid-induced
hyperglycemia, affecting 48% of the 138 patients who were receiving systemic glucocorticoids for their
condition. '

Previous research has pointed to a potential link between corticosteroid use and increased blood sugar levels,
suggesting that this effect may vary depending on the dosage administered. However, this relationship has
not consistently been confirmed, especially when considering the standard dosages commonly used in the
treatment of acute exacerbations of chronic obstructive pulmonary disease (AECOPD).!!- 1 In a retrospective
study conducted in 2016, researchers specifically investigated the dose-dependent impact of corticosteroids
on the risk of hyperglycemia among hospitalized patients diagnosed with AECOPD. Participants in this
study were classified into three tertiles based on the corticosteroid doses they received on the second day of
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their hospitalization: low, moderate, and high doses. The findings indicated a numerical trend suggesting an
increased risk of steroid-induced hyperglycemia as the dose increased from the low to moderate and then to
high tertiles. However, it is crucial to note that while this trend was observed, the differences between the
groups did not reach statistical significance, indicating that further research may be necessary to establish a
clear relationship. Building on this, a separate retrospective study published in 2018 further explored the role
of corticosteroid dosage in hyperglycemia among inpatients with AECOPD.!” In this investigation, patients
were divided into two categories: those receiving standard doses of corticosteroids (defined as 200
milligrams of prednisone or less) and those on high doses (exceeding 200 milligrams). Interestingly, this
study also observed no significant differences in the rates of new blood glucose elevations between the
standard and high-dose groups.'®

In this study, we only determined the frequency of hyperglycemia, and we did not notice the doses of
steroids administered to different patients, so we were not able to determine the association of the dose of
steroids with the frequency of hyperglycemia.

CONCLUSION:

Hyperglycemia is a common complication in patients receiving corticosteroids admitted with respiratory
illness. So blood glucose levels should be routinely monitored in patients receiving steroids, and appropriate
management should be done in these patients to maintain blood sugar levels in normal limits
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