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Severe Hypoglycemia in an Emergency Department of a General Hospital 
in Costa Rica
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ABSTRACT
Objective: To report the frequency of severe hypoglycemic events (SHGE) admitted into the Emergency Department 
(ED) of Hospital San Juan de Dios.

Methods: We recorded demographic, clinical characteristics, finger-stick glucose level, co-morbidities and length 
of stay of diabetics treated with anti-hyperglycemic agents suffering SHGE. Healthcare costs linked to admission 
into ED with SHGE were assessed.

Results: From March to July 2018, 55620 patients were attended at the ED. Of them, 4434 had non-communicable 
conditions including 961 diabetics, of those 61 had SHGE. Females (n = 37, aged 70 ± 16.01 yo) and males 
(n = 24, aged 62.9 ± 13.4 yo) (mean ± SD) constitute the study population. The reported co-morbidities were: 
cardiovascular disease (16.3 %), cerebrovascular disease (11.4 %), renal disease (19.6%) and chronic liver 
disease (1.6 %). In females finger-stick glucose level was 42 ± 15.44 mg/dl and in males 32.6 ± 8.8 mg/dL (mean 
± SD, p=ns). Four patients had 2 episodes of SHGE and another patient presented seizures. SHGE was associated 
with insulin in 56 patients, 2 cases associated to glibenclamide and in three the medication was unknown. Of those 
on insulin, 22 also received metformin. All received IV dextrose and none required hospitalization. The length of 
stay in ED was 3.46 ± 5.3 hours. The costs per patient´s visits were 693 ± 303 dollars representing an overall cost 
of 42.3000 US dollars. Patient`s costs due to loss of working hours were not evaluated.

Discussion: This is the first study, which explores the significance of SHGE in the ED of a tertiary hospital in Costa 
Rica. Recurrent and severe hypoglycemia could trigger future cardiovascular events and aggravates cognitive 
dysfunction in elderly diabetics.

Conclusion: Hypoglycemia represents an unexplored complication associated to diabetes treatment in Costa Rica. 
Better ambulatory glycemic management and evaluation of current pharmacologic approaches is recommended 
in this country.
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Introduction
Diabetes represents a worldwide health problem associated with 

macrovascular and microvascular complications and premature 
death [1,2]. Diabetes prevalence is increasing in Costa Rica 
[3,4] and in Latin America all cause mortality among persons 
with type 2 diabetes is more than double as compared to people 
without diabetes [5]. The objectives of diabetes treatment focus 
to achieve metabolic control improve quality of life and prevent 
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or delay chronic complications [6,7]. By treating hyperglycemia 
microvascular complications can be avoided, while aggressive lipid 
and hypertensive management impact primarily on macrovascular 
complications [8-10]. Recent data indicate that newer therapeutic 
strategies can improve glycemic control with fewer side effects and 
have cardio-renal protection [11-16]. Some commonly used oral 
agents and intensification of insulin treatment aimed to reach strict 
glycemic goals can induce hypoglycemia and glucose variability 
[17-22].

In addition, hypoglycemia represents a barrier to achieve 
optimal glycemic control and it is associated with a number of 
complications including falls, fractures, cognitive dysfunction, 
arrhythmias, and cardiovascular morbidity and cardiovascular 
death [17-23]. A number of risk factors for hypoglycemia include 
advance age, strict glucose control, glucose variability, duration of 
insulin treatment, impaired awareness of hypoglycemia, previous 
severe hypoglycemia, renal insuffiency and decreased cognitive 
ability [17-23]. While hypoglycemia has emerged as a serious 
condition associated with diabetes treatment, little is known 
about the prevalence of hypoglycemia in Costa Rica. In view of 
this, we performed an exploratory evaluation of the frequency of 
hypoglycemic events in diabetic patients attended in the ED of a 
tertiary facility in this country. In addition, the health care costs 
associated with such events was analyzed.

Material and Methods
We retrospectively reviewed charts of diabetic patients treated 
with anti-hyperglycemic agents who presented SHGE at the ED 
of the Hospital San Juan de Dios. SHGE were recorded as an 
adverse event according to the regulation of the National System 
of Surveillance [24]. The clinical data, age, sex, and the patient´s 
co-morbidities were obtained from the daily epidemiologic report 
of the Department of Epidemiology. Finger-stick glucose levels 
were measured with a Freestyle Optium glucometer from Abbott. 
Hypoglycemia was diagnosed based on the clinical presentation 
and with glucose levels below 70 mg/dL [25]. Additionally, we 
estimated the healthcare costs linked to admission into ED with 
SHGE.

Results
From March to July 2018, 55620 patients were attended at the ED. 
4434 of them had chronic non-communicable conditions including 
961 diabetics. SHGE was documented in 61 cases representing 
6.34 % of the diabetic patients admitted in the ED during a six-
month period. Baseline characteristics of the 61 patients with 
SHGE were analyzed descriptively. There were 37 females aged 
70 ± 16.01 years and 24 males aged 62.9 ± 13.4 years (mean ± 
SD). The most frequent co-morbidities were cardiovascular 
disease (16.3 %), cerebrovascular disease (11.4 %), renal disease 
(19.6%) and chronic liver disease (1.6 %). As shown in Figure 
1 there were a cluster of comorbidities in the same patient. At 
admission, 28 patients were receiving NPH plus regular insulin; 24 
patients were treated with NPH alone; in two patients the type of 
insulin was not specified and one patient used only regular insulin. 
In three patients the hyperglycemic treatment was not reported and 

2 patients were on glibenclamide.

Figure 1: Clustering of comorbidites in diabetic patients admitted with 
severe hypoglycemia into the Emergency Department.

Finger-stick glucose levels were obtained in 56 patients. In females 
glucose level was 42 ± 15.44 mg/dl and in males 32.6 ± 8.8 mg/dL 
(p=ns).  Two patients with severe symptomatic hypoglycemia, who 
were treated in the ambulance prior to ED admission, had a glucose 
concentration above 70 mg/dL. Hypoglycemic events according to 
patient´s age (A) and distribution of glucose concentration (B) are 
shown in Figure 2.

Figure 2: A. The majority of hypoglycemic events occurred in diabetic 
patients older than 65 years of age. B. Distribution of glucose concentration 
(mg/dL).
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Four patients had 2 episodes of SHGE in different days and one 
patient presented seizures. The length of stay in ED was 3.46 ± 5.3 
hours, however, some patients had longer stay at the ED including 
one patient due to suspicious of ischemic heart disease. Fifteen 
patients were evaluated for urinary tract infection and sepsis, 16 
patients had hemodynamic and metabolic instability requiring 
cardiovascular evaluation including arterial blood gases. All 
the patients were treated with IV glucose infusion and managed 
at the ED and none required hospitalization. Fifty percent of 
SHGE arrived at the ED around noon and the rest between early 
evening hours until midnight. The patients were discharged 
without modification of medical treatment but were advice to seek 
further attention at the primary care setting [4]. The costs for the 
health care system per patient´s visits were approximately 693 ± 
303 dollars representing an overall cost of 42.3000 US dollars. 
Patient`s costs due to loss of working hours or potential disability 
due to SHGE were not evaluated.

Discussion
In this report we describe the occurrence of SHGE in diabetic 
patients attended at the ED of one of the largest tertiary hospitals 
in San José, Costa Rica. SHGE predominantly occurred in 
elderly female type 2 diabetic patients with multiple chronic 
complications. Risk factors for hypoglycemia, were advance age, 
the presence of cardiovascular, renal and hepatic disease and in 
those treated with insulin. Noteworthy, the health-care system of 
Costa Rica represented by the Caja Costarricense de Seguro Social 
(CCSS) provides universal medical care [3,4]. Diabetic patients 
are mainly seen in the primary care setting while those with 
complications are referred to specialists in tertiary hospitals [3,4]. 
Anti-hyperglycemic medication available in the CCSS includes 
metformin, glybenclamide and human insulin. Insulin pens are not 
available thus; administration of insulin is done using syringes and 
needles.

Greco et al. prospectively studied 99 type 2 diabetics aged 80 years 
or older admitted with severe hypoglycemia. Most of the episodes 
were linked to oral agents, while insulin associated hypoglycemia 
was reported in only 12 patients [26]. Furthermore, in a retrospective 
multicenter study including 520 older patients, 85.4 % of them 
with type 2 diabetes developed severe hypoglycemia. Of those 
patients 42.8 % were on insulin and 13.6 % were on combined 
therapy [27]. In our report, however, the majority of SHGE 
occurred in diabetics taking human insulin alone or in combination 
with metformin and only two were taken glibenclamide. Similarly, 
to a previous a report [28] half of our patients arrived at the ED 
in a bimodal fashion, approximately half of them at noon and the 
rest in the evening hours. As the usual insulin dosing in diabetic 
patients is before breakfast and before the evening meal, one 
may presume that the time when the patients arrived to the ED 
corresponded to the pick of action of human insulin. In our study, 
none of the patients had SHGE associated with insulin analogues 
as in the public health care system the patients only have access to 
human insulin.

Noteworthy, in Taiwan more that fifty percent of patients with 

hypoglycemia seen at the ED had concomitant complications 
including urinary tract infection or pneumonia requiring 
hospitalization [29]. Likewise, our patients were evaluated 
for urinary tract infections but following the ED protocol, the 
majority of our patients were discharged less than 4 hours 
after admission. Of note, in the ED our patients did not receive 
indications to modify insulin treatment in order to prevent further 
hypoglycemic episodes. Accordingly, some patients suffered of 
recurrent hypoglycemic events in different occasions. One patient 
presented seizures suggesting the existence of impaired autonomic 
responses and risk of unawareness hypoglycemia [19]. Patients 
with hypoglycemic events treated with oral anti-hyperglycemic 
agents had a greater risk than individuals taking insulin alone for 
recurrent hypoglycemia within 48 h after discharge [30]; however, 
this was not the case in our patients who mainly received human 
insulin.

Potential causes linked to SHGE in our patients were prolong 
fasting, excessive physical activity, concomitant illness, inadequate 
insulin dosing, mistakes of insulin administration, scantiness of 
glucose monitoring, lower initial blood glucose or high glucose 
variability. It is important to mention that, when basal NPH and 
bolus regular insulin is prescribed, our patients usually to mix both 
insulin in the same syringe using the same 12.7 mm needles [4]. 
By doing this, elderly patients with impaired visual acuity may 
retrieve inadequate amounts of insulin.

Unfortunately, due to the characteristics of this study we cannot 
capture such potential causes for SHGE, which remained 
unanswered. Not either, the impact of SHGE on the patient´s health 
and quality of life after the hypoglycemic event was evaluated 
in our report. However, the estimated cost associated with the 
patient´s attention during a short period was surprisingly elevated. 
In developed countries, hypoglycemia represents enormous costs, 
which has declined over the last years [31,32]. Consequently, 
supplementary investigation to evaluate the total expenditure 
associated with the attention of patients with hypoglycemia at the 
ED is required in Costa Rica.

This report has a number of limitations. Namely, the data were 
recorded retrospectively as an adverse effect, thus it was not 
possible to document home monitoring, insulin dosing, the mode 
of insulin administration including type of syringes and needles 
used. Likewise, we did not assess the patient´s meal patterns; 
exercise level, the presence of unawareness hypoglycemia or other 
factors, which predispose to hypoglycemia. 

Finally, considering that this report comprises data from only 
one tertiary hospital, the magnitude of hypoglycemia and it´s 
implications remains largely unknown. Besides, the economic 
impact of hypoglycemia warrants further investigation to better 
estimate the expenditure associated with the attention of patients 
with hypoglycemia. Despite the limitations of this report, 
we highlighted hypoglycemia as a risky event with potential 
consequences in elderly diabetic patients in Costa Rica.
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In conclusion, in view of this alarming findings, revision of 
clinical practice protocols, evaluation of current pharmacologic 
approaches together with diabetes education and adherence to 
international guidelines are mandatory actions, which need to be 
implemented in Costa Rica as recommended previously [33].
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