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ABSTRACT 
Background: Hypoglycemia is a frequent and potentially life-threatening complication of diabetes mellitus, often leading to 
emergency department (ED) visits and adverse clinical outcomes. Data from South Asian tertiary care settings remain limited. 
This study aimed to determine the frequency and short-term outcomes of hypoglycemia among diabetic patients presenting to 
the ED of Lady Reading Hospital, Peshawar. 
Objective: To determine frequency, clinical characteristics, precipitating factors, and short-term outcomes of hypoglycemia 
among diabetic patients presenting to emergency department. 
Methods: The prospective observational study was carried out between January 2022 to December 2022 and covered adult 
diabetic patients who reported being hypoglycemic (≤70 mg/dL). Demographic, clinical patterns, triggers, and outcomes such as 
hospitalization, need of ICU, relapse, hospital stay, and in-hospital fatality were documented and studied. 
Results: Out of 5, 842 EDs of diabetes, 412 patients experienced hypoglycemia, equating to 7.1% of the frequency. Mean age 
was 56.8 and 14.2 old, 54.6% were male. Diabetes type 2 was 88.3, and 62.4% were undergoing insulin-based treatment. 
Hypoglycemia was severe in 38.6 percent healthcare recipients. The prevalent precipitating factors were missed meals (31.3%), 
overdose of medicine (21.8%), kidney failure (18.0%), and infection (15.5%). All in all, 64.3 percent had to be hospitalized and 
14.8 percent had to be placed in the ICU. Hypoglycemia was frequent (12.6) when hospitalized. The average days of stay was 
3.9 days with a standard deviation of 2.7 days. The in-hospital mortality rate was 6.3, which was considerably high in severe 
hypoglycemia (12.6% vs. 2.1, p<0.001). 
Conclusion: Hypoglycemia represents a substantial proportion of diabetic ED visits and is strongly associated with adverse 
outcomes, particularly in severe cases. 
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INTRODUCTION 
Diabetes mellitus is one of the most acute health-related problems 
of the 21st century globally, with the prevalence rates soaring both 
in the developed and developing countries.¹,² The International 
Diabetes Federation acknowledges that, at present, hundreds of 
millions of grown-ups all over the world live with diabetes, and the 
amount is estimated to grow significantly over the next decades³. 
This is especially a heavy burden in the low- and middle-income 
countries, as the healthcare systems of these countries have to 
struggle with substantial limitations of delivering comprehensive 
chronic disease management⁴. Hypoglycemia is one of the most 
common and potentially deadly emergent situations associated 
with diabetes and presents one of the acute metabolic 
complications of diabetes.⁵. 
 Hypoglycemia is traditionally referred to as a 70mg/dL of 
blood glucose or 3.9mmold/L, yet clinically significant 
hypoglycemia is deemed at a level of 54mg/dl or below⁶. It forms a 
serious impediment in ideal glycemic control since fear of 
hypoglycemia often restricts therapy escalation and therapy 
demands.⁷,⁸,9. Although, strict glycemic control has proved to be 
effective in reducing long-term microvascular complications, 
significant clinical trials like ACCORD and ADVANCE have 
indicated that intensive therapy also carries greater risk of severe 
hypoglycemia that may counter any possible benefits in some 
groups of patients ¹⁰,¹¹. Consequently, hypoglycemia has emerged 
not only as an adverse effect of therapy but also as an 
independent determinant of morbidity and mortality¹². 
 The pathophysiology of hypoglycemia in diabetic patients is 
multifactorial. It commonly results from an imbalance between 
glucose-lowering therapies particularly insulin and sulfonylureas 
and physiological demands¹³. Contributing factors include missed 
meals, excessive physical activity, alcohol intake, renal or hepatic 
dysfunction, sepsis, and medication errors¹⁴,¹⁵. Progressive 
impairment of counter-regulatory hormonal responses in long-
standing diabetes further predisposes patients to recurrent and 
severe episodes, a phenomenon described as hypoglycemia-

associated autonomic failure (HAAF)¹⁶,¹⁷. This blunted 
physiological response increases the risk of neuroglycopenic 
manifestations such as confusion, seizures, and coma, which 
frequently necessitate emergency department (ED) visits¹⁸. 
 Emergency departments serve as the frontline interface 
between acute metabolic crises and definitive care. Hypoglycemia 
accounts for a substantial proportion of diabetes-related ED 
presentations and hospital admissions worldwide¹⁹,²⁰. Population-
based studies from high-income settings have demonstrated that 
severe hypoglycemia is associated with increased risk of 
cardiovascular events, arrhythmias, cognitive decline, prolonged 
hospitalization, and death²¹,²². Moreover, recurrent episodes 
impose significant economic burden on healthcare systems due to 
repeated ED utilization, ambulance services, and inpatient care²³. 
Despite these established risks, hypoglycemia remains 
underreported in many regions, particularly in South Asia, where 
structured surveillance systems are limited²⁴. 
 In Pakistan and similar settings, the prevalence of diabetes 
has risen sharply over the past two decades, driven by 
urbanization, sedentary lifestyles, and dietary transitions²⁵,²⁶. It is 
reported by national survey that there is an increasing burden of 
type 2 diabetes, with significant proportions of patients left to be 
detected or controlled.²⁷. Nonetheless, there is no information on 
the prevalence and clinical outcome of hypoglycemia in diabetic 
patients reporting to emergency departments²⁸. Variations in 
prescribing practices, limited access to structured diabetes 
education, inconsistent self-monitoring of blood glucose, and 
delayed healthcare-seeking behavior may further modify the 
clinical profile and outcomes of hypoglycemic events in this 
population²⁹. 
 Importantly, severe hypoglycemia has been increasingly 
recognized as a marker of frailty and comorbidity rather than 
merely a pharmacologic complication³⁰. Observational studies 
suggest a bidirectional relationship between hypoglycemia and 
adverse cardiovascular outcomes, possibly mediated through 
sympathoadrenal activation, inflammatory responses, endothelial 
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dysfunction, and prothrombotic pathways¹⁵,²¹. In addition, 
hypoglycemia-related neurological injury may have lasting 
cognitive implications, particularly among elderly individuals²². 
These emerging insights underscore the need for systematic 
evaluation of hypoglycemia patterns and outcomes in real-world 
emergency settings. 
 Given the rising burden of diabetes and the potentially grave 
consequences of hypoglycemia, there is a critical need to quantify 
its frequency and characterize associated outcomes in tertiary care 
emergency departments. This kind of evidence plays a key role in 
informing institutional practices, maximizing risk assessment, and 
informing preventive measures. Thus the purpose of the study was 
to identify the prevalence rate of hypoglycemia in diabetic patients 
and wastes in the Emergency Department of the Lady Reading 
Hospital and also to assess the short-term clinical outcomes of 
hypoglycemia such as hospital admission, intensive care need, 
recurrence and in-hospital mortality. 
 
METHODOLOGY 
This proposed observational study was carried out in the 
Emergency Department of Lady Reading Hospital, which is a 
tertiary care teaching hospital and situated in Peshawar, Pakistan, 
during a period of 12 months between January 2022 and 
December 2022. The objective of the study was to find out the 
incidence and clinical outcome of hypoglycemia in adult diabetic 
patients who visited the emergency department (ED). Eligible were 
all consecutive patients aged ≥18 years who made a presentation 
and had a prior diagnosis of type 1 or type 2 diabetes mellitus and 
had a documented episode of hypoglycemia (random blood 
glucose level ≤70 mg/dL at presentation, or a documented episode 
of hypoglycemia before arrival with verifiable records). Patients 
who had hypoglycemia that was not diabetes-related, gestational 
diabetes, pregnancy-related hypoglycemia, incomplete clinical 
data, or patients who refused to participate were eliminated. 
 A structured proforma was developed to collect data with the 
help of a predefined structured proforma by trained emergency 
physicians. The recorded variables were demographic variables 
(age, sex), type and course of diabetes, the mode of treatment 
(insulin, oral hypoglycemic agents, or combination therapy), 
comorbid conditions, precipitating factors (missed meals, non-
compliance with medications, renal impairment, infection, 
excessive physical activity), clinical presentation, the Glasgow 
Coma Scale (GCS) score of the arrival, laboratory parameters, and 
time to restore normal blood glucose levels. Hypoglycemia was 
graded as mild (autonomic symptoms, preserved consciousness), 
moderate (altered mental status, responsive) or severe (needed 
third-party attention, convulsions or unconsciousness). 
 Its main finding was the frequency of the occurrence of 
hypoglycemia in diabetic patients who visited ED. Secondary 
outcomes studied are hospital admission rate, required intensive 
care unit (ICU) transfer, hospitalization recurrence of 
hypoglycemia, length of stay and in-hospital mortality. Patients 
were trailed up to admission or death. 
 Analysis of data was done with the SPSS version 26.0. The 
continuous variables were either represented by mean ± standard 
deviation or median with interquartile range, as appropriate; 
whereas categorical variables were reported in the form of 
frequencies and percentages. Chi-square or Fisher exact test 
when variables are categorical and independent sample t-test or 
Mann-Whitney U test when variables are continuous were used to 
evaluate the associations between the severity of hypoglycemia 
and clinical outcomes. A p-value of less than 0.05 was taken to be 
statistically significant. The study was initiated with ethical approval 
by the Institutional Review Board of Lady Reading Hospital before 
starting the study. 
 
RESULTS 
In the study period (January 2022- December 2022), 5,842 
patients with diabetic patients visited the Emergency Department 

(ED) of Lady Reading Hospital. Of these 412 patients were found 
with recorded hypoglycemia, and the frequency in diabetic ED 
visits amounted to 7.1%. 
 The study patients included 56.8 heterogeneous age with an 
average of 56.8 ± 14.2 years with a marginal preponderance of 
males (54.6). Most of them were patients with type 2 diabetes 
mellitus (88.3%), with a mean age of diabetes of 9.7 ± 6.1 years. 
Treatment with insulin (or with or without combinations) was seen 
in 62.4% of patients. There were 38.6 instances of severe 
hypoglycemia recorded. 
 Missed meals were the most predominant precipitating 
factors (31.3%), followed by insulin or oral hypoglycemic agent 
overdose (21.8%), renal impairment (18.0%), and infection 
(15.5%). During presentation, the proportion of patients with a 
Glasgow Coma Scale (GCS) score of 8 or less amounted to 
29.1%. 
 In total, 64.3 percent of the patients had to be admitted to 
the hospital, whereas 14.8 percent had to be transfered to the 
intensive care unit (ICU). Hypoglycemia was recurrent in 12.6% of 
the cases. The average hospital stay was 3.9 means of 2.7 days. 
The in-hospital death ratio was 6.3, and it was much higher in 
patients with severe hypoglycemia than with mild/moderate (12.6 
vs. 2.1, p<0.001). ICU admission and a long stay in a hospital were 
also strongly linked with severe hypoglycemia (p<0.001). 
 Severe hypoglycemia demonstrated a strong association 
with adverse outcomes, including higher rates of ICU admission, 
prolonged hospitalization, and mortality. These findings underscore 
the substantial clinical burden of hypoglycemia among diabetic 
patients presenting to the ED. 
 
Table 1. Baseline Demographic and Clinical Characteristics (n = 412) 

Variable Value 
Age (years), mean ± SD 56.8 ± 14.2 
Male gender, n (%) 225 (54.6) 
Type 2 Diabetes Mellitus, n (%) 364 (88.3) 
Duration of diabetes (years), mean ± SD 9.7 ± 6.1 
Insulin therapy (alone/combination), n (%) 257 (62.4) 
Oral hypoglycemic agents only, n (%) 155 (37.6) 
Severe hypoglycemia, n (%) 159 (38.6) 
GCS ≤8 at presentation, n (%) 120 (29.1) 

 
Table 2. Precipitating Factors of Hypoglycemia 

Precipitating Factor n (%) 
Missed meals 129 (31.3) 
Drug overdose (insulin/OHA) 90 (21.8) 
Renal impairment 74 (18.0) 
Infection 64 (15.5) 
Excessive physical exertion 33 (8.0) 
Unknown 22 (5.3) 

 
Table 3. Clinical Outcomes According to Severity of Hypoglycemia 

Outcome Mild/Moderate 
(n=253) 

Severe 
(n=159) 

p-value 

Hospital admission, n (%) 139 (54.9) 126 (79.2) <0.001 
ICU admission, n (%) 18 (7.1) 43 (27.0) <0.001 
Recurrent hypoglycemia, n (%) 21 (8.3) 31 (19.5) 0.001 
Length of stay (days), mean ± SD 2.8 ± 1.9 5.4 ± 3.1 <0.001 
In-hospital mortality, n (%) 5 (2.1) 20 (12.6) <0.001 

 

DISCUSSION 
In this prospective study conducted at a high-volume tertiary care 
emergency department, hypoglycemia accounted for 7.1% of all 
diabetic presentations, underscoring its substantial burden in acute 
care settings 8. The observed frequency aligns with reports from 
comparable low- and middle-income countries, where limited 
structured diabetes education, inconsistent follow-up, and high 
reliance on insulin therapy contribute to increased vulnerability to 
hypoglycemic events1,27. Our findings reinforce the persistent 
challenge of balancing glycemic control with patient safety, 
particularly in resource-constrained environments5,12. 
 The predominance of older adults with long-standing type 2 
diabetes reflects the cumulative risk associated with disease 
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duration, polypharmacy, and progressive β-cell dysfunction 10. 
Notably, nearly two-thirds of patients were receiving insulin-based 
regimens, consistent with evidence that insulin therapy remains a 
major predictor of severe hypoglycemia 12. Renal impairment and 
infection emerged as significant precipitating factors, likely due to 
impaired drug clearance and increased metabolic stress, 
respectively 13. Missed meals were the most frequent trigger, 
highlighting the importance of dietary counseling and individualized 
treatment planning29. 
 A key finding of this study is the strong association between 
severe hypoglycemia and adverse clinical outcomes, including 
higher ICU admission rates, prolonged hospital stay, and 
increased in-hospital mortality8,15. The mortality rate of 6.3%, rising 
to 12.6% in severe cases, emphasizes that hypoglycemia is not 
merely a transient metabolic disturbance but a potentially life-
threatening condition12,15. The association between low GCS at 
presentation and worse outcomes further supports prior evidence 
that neuroglycopenia contributes to poor prognosis, particularly in 
elderly and comorbid patients14. 
 Recurrent hypoglycemia during hospitalization occurred in a 
notable proportion of patients, suggesting gaps in inpatient glucose 
monitoring protocols or insufficient adjustment of antidiabetic 
regimens following initial stabilization21. This finding highlights the 
need for standardized hypoglycemia management pathways, 
including medication reconciliation, risk stratification, and early 
endocrinology consultation where feasible 16. 
 Collectively, our results underscore the critical importance of 
preventive strategies, including patient education, individualized 
glycemic targets, renal function–guided dose adjustments, and 
improved outpatient follow-up systems9,28,30. Emergency 
departments in high-burden settings must also adopt structured 
protocols to identify high-risk individuals and mitigate recurrence 20. 
Future multicenter studies are warranted to validate these findings 
and to evaluate the impact of targeted interventions on reducing 
hypoglycemia-related morbidity and mortality8,12. 
 
CONCLUSION  
As this study has shown, hypoglycemia is a large percentage of 
diabetic presentations to the emergency department as well as a 
serious cause of morbidity and mortality. Acute hypoglycemia 
especially was also strongly associated with increased ICU 
admission, longer hospital stay, frequent incidence, and the risk of 
in-hospital mortality. The significant contributing factors were 
insulin therapy, missed meals, renal impairment, and infections. 
These data point to the fact that hypoglycemia is not a passing 
metabolic imbalance but an indicator of predisposition and ill 
prognosis particularly in patients with a history of diabetes and 
comorbid conditions. Structured preventive interventions, such as 
a personalized glycemic goal, patient education, prescription of 
insulin and close follow-up, can decrease recurrence and enhance 
results. In order to reduce clinical and economic the burden of 
hypoglycemia in high-risk groups, ED-based risk stratification and 
inpatient glucose-monitoring protocols should be strengthened. 
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