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ABSTRACT

Background: Low blood glucose is common
among people with type 1 diabetes and among
people with type 2 diabetes who take insulin or
oral Hyperglycemic agents. In a large global
study of people with diabetes who take insulin,
4 in 5 people with type 1 diabetes and nearly
half of those with type 2 diabetes reported a low
blood sugar event at least once over a 4-week
period. Therefore, this study helps in identifying
the causes of hypoglycemia and to implement a
process to prevent hypoglycemia events in
diabetic patients. Before taking up the study we
have noticed an increased number in
Hypoglycemia events for 2 months Period. For
which the Retrospective data was collected and
analyzed to understand the most common
factors causing Hypoglycemia

Aim: To identify the causes of Hypoglycemia
and to implement a process to prevent
Hypoglycemia events

Design: Initial retrospective analysis was done
to understand the most common factors causing
Hypoglycemia. Post Retrospective analysis we
have initiated a structured training programme
to all health care staff who are involved in the
care of diabetic patients. Training was done over
a period of 2 weeks, following an observation
study done for duration of 6 months to analyze
the occurrence of hypoglycemia events in

details and implemented a process to identify
and treat hypoglycemia in time.

Result: Mean Hypoglycemia was similar across
age, gender, based on diet intake and also based
on insulin duration of action. Mean
Hypoglycemia was significantly (P<0.05)
higher in evening (12 pm to 12 am) 58.8, then
the morning (1 am to 12 pm). Asymptomatic
glycemic events were significantly (P<0.05)
higher by mean of symptomatic hypoglycemia.
Conclusion: Implementation of structured
training program about the most common causes
leading to hypoglycemia and the process of
correcting event on time reduce morbidity
related to hypoglycemia.

Recommendations: ~ Training  programme
should be carried out for nurses related to
process of preventing hypoglycemia and process
in correcting hypoglycemia in time

Keywords: Hypoglycemia, Diabetes, Insulin,
OHA

INTRODUCTION

Hypoglycemia is a true medical
emergency, which needs prompt recognition
and treatment to prevent morbidity and
mortality. Knowledge about the prevention
of hypoglycemia episodes plays a pivotal
role in managing patients with diabetes
patient?.
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Both the American Diabetes
Association (ADA) and the European
Medicines Agency have defined
hypoglycemia as ‘“any abnormally low
plasma glucose concentration that exposes
the subject to potential harm” with a
proposed threshold plasma glucose value
<70 mg/dl (<3.9 mmol/L) 23

Diabetics  with hypoglycemia
symptoms such as dizziness, nausea,
physical fatigue, often due to the overdose
of oral drug and injection of insulin
therapy*®.

Hypoglycemia is often defined by a
plasma glucose concentration below 70
mg/dL; however, signs and symptoms may
not occur until plasma  glucose
concentrations drop below 55 mg/dL. The
symptoms of Whipple's triad have been used
to describe hypoglycemia since 1938. For
Whipple's triad, the practitioner must first
recognize symptoms of hypoglycemia, then
obtain low blood glucose, and finally,
demonstrate immediate relief of symptoms
by the correction of the low blood glucose
with glucose treatment. Glucose is the
primary metabolic fuel for the brain under
physiologic conditions. Unlike other tissues
of the body, the brain is very limited in
supplying its glucose. Expectedly, the brain
requires a steady supply of arterial glucose
for adequate metabolic function. Potential
complications can arise from an interruption
in the glucose supply. As such, protective
mechanisms to guard against low serum
blood glucose (hypoglycemia) have evolved

in the body?®.
The American Diabetic Association
(ADA), AACE, and other guidelines

recommend not to be too strict with
glycemic control, especially in the elderly or
patients with long duration of diabetes and
with other significant co morbidities.
Similarly, the recommendations emphasize
on therapies that are least prone to cause
hypoglycemia’ 8,

MATERIAL & METHODS

This was a prospective and
observational study.

The data for this study was obtained
from tertiary care hospitals between August
2021 to March 2022.

A total of 34 Hypoglycemia events
data obtained among Hospitalized (ward)
patients. For each patient the following
information were collected: Age, gender,
type of hypoglycemia event, events based
on time line, Time taken for corrective
action after hypoglycemia event, patient’s
diabetic  history, Diet intake, and
hypoglycemia events by insulin as per their
duration of action. All the statistical analysis
was done using the software.

Before taking up the study we have
noticed an increased number in
Hypoglycemia events for 2 months Period.
For which the Retrospective data was
collected and analyzed to understand the
most common factors causing
Hypoglycemia. The most common causes of
hypoglycemia based on data collection and
analysis for 20 samples has been shown in
Table 1 and figure 1.

Post-Retrospective analysis we have
initiated a structured training programme to
all health care staff who are involved in the
care of diabetic patients. Training was done
over a period of 2 weeks.

We have done an observation study
post training for a period of 7 months to
monitor Hypoglycemia events. Figure 2
shows, A process flow to act promptly on
time to treat Hypoglycemia based on
symptoms to prevent complications related
to it.

H Food to Insulin Administartion Time
Discripency
M Due to Steriod Tapering

M Inappropriate Insulin Dose Administartion

M Emergency Dialysis Due to Acute SOB

M Patient taken home OHA along with Insulin
advised by physician without staff knowledge

Figure 1: Hypoglycemia Causes

International Journal of Science and Healthcare Research (www.ijshr.com) 80
Vol.7; Issue: 2; April-June 2022



Bhagya Lakshmi et.al. A study on identifying the causes of hypoglycemia and to implement a process to prevent
hypoglycemia events in diabetic patients in a tertiary care hospital, Hyderabad

[Hypoglycaemia Management (< 70mg/dl) ]

¥y

v

54-70 mg/dl 54-70mg/dl

Asymptomatic
(conscioup patient&*not NBM)

Give 15-20gms (3.4 sachets of sugar,) sugar dissolved in
water, orally

v

[Recheck Blood glucose after 15min

~

Symptomatic

<54mg/d

Asymptomatic/symptomatic

\/

ive 50ml of Dextrose lv, stat immediately ]

J €

|

[Recheck Blood glucose after 15min ]

5

» T

Y]

Figure 2: Process flow to treat Hypoglycemia promptly

Statistical Methods

Mean and SD values were calculated
for Quantitative variables. Proportions (%)
were calculated for Qualitative variables
like age, gender, time of occurrence,
hypoglycemia events association with
symptoms, what was the action taken. Mean

occurrence, its association with symptoms
as given in Table 1, by ’t’ test. Multiple
linear regression mode; was performed to
study the relationship of hypoglycemia with
symptoms, time of occurrence and action
taken. Level of significance was considered
as 0.05. SPSS version 24 was used for all

values of hypoglycemia events were  statistical methods.
compared by age, gender, time of
RESULTS
Table 1
Baseline Characteristics Categories N | Mean In Relation To | SD P-Value
Hypoglycemia Event
Age >=66 21 55.2 10.28
<=65 13 54.2 11.44 0.786
Gender Male 24 53.1 11.19
Female 10 58.8 8.08 0.157
Time of Occurrence Morning (12 am to 12pm) | 18 51.2 11.07 0.035
Evening (Lamto12pm) | 16 58.8 8.65 )
Hypoglycemia Events Symptomatic 25 52.4 10.73 0.025
Asymptomatic 9 61.4 6.95 )
Action Taken 25 Dextrose 17 49.1 10.22
Oral Sugar Water 13 61.8 5.60 0.002
IV FLUID 4 56.3 12.34
Diet Intake <75 24 54.3 10.28
>75 9 55.6 1231 | 070
Events Based Action Of Insulin | OHA 8 55.0 11.88
Ultra short acting 13 52.3 10.58
Long acting 8 58.9 6.18 0.609
Biphasic 5 54.4 14.84

Note: Table 1 shows that Mean
Hypoglycemia was similar across age,
gender, based on diet intake and also based
on insulin duration of action.

Mean Hypoglycemia was
significantly (P <0.05) higher in evening (12

pm to 12 am) 58.8, then the morning (1 am
to 12 pm).

Asymptomatic glycemic events were
significantly (P <0.05) higher by mean of
symptomatic hypoglycemia.

25 % Dextrose categories was
significantly lower (49.1) compare to oral
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sugar (61.8) water and intravenous fluids
(56.3).

Table 2: Multiple Linear regression model of Hypoglycemic
events with Symptoms, Time of occurrence and Action taken

Multiple Linear regression model of Hypoglycemic events
with Symptoms, Time of occurrence and Action taken

S no Model P? (%) P value
1 46.9-4.441 Sympotoms+4.51
Time of occerence+8.977 38.6 0.002
Action taken
2 49.2+11.353"Action taken 29.7 0.001

Note: " Indicates Significant

Table 2 shows the relationship of
hypoglycemia with symptoms, time of
occurrence and action taken. Level of
significance was considered as 0.05.

The most common causes were
insufficient diet intake, and inadequate
insulin doses management as per diet intake.
Consequently, we implemented protocols to
guarantee a minimal intake of CHO
(intravenous and/or oral), and discussions
with dietician team for same. In addition,
we developed process to identify the
hypoglycemia events and defined a process
for prompt treatment of event to reduce
severity. By these actions, the rate of
hypoglycemia progressively reduced from
(20 episodes in 2 Months period to34
episodes in 7 months duration).

DISCUSSION

This study provided baseline data
regarding the common causes of
hypoglycemia and process of correcting
event on time which was included in
structured training programme to all health
care workers in order to identify, treat and
prevent hypoglycemia. Mean Hypoglycemia
was similar across age, gender, based on

diet intake and also based on insulin
duration of action.
Mean Hypoglycemia was

significantly (P <0.05) higher in evening (12
pm to 12 am) 58.8, then the morning (1 am
to 12 pm). Asymptomatic glycemic events
were significantly (P <0.05) higher by mean
of symptomatic hypoglycemia. 25 %
Dextrose categories was significantly lower
(49.1) compare to oral sugar (61.8) water
and intravenous fluids (56.3). By these
actions, the rate of hypoglycemia

progressively reduced from (20 episodes in
2 Months period to34 episodes in 7 months
duration).

CONCLUSION

Implementation of  structured
training program about the most common
causes leading to hypoglycemia and the
process of correcting event on time reduce
morbidity  related to  hypoglycemia.
Counselling programme to the patients
regarding hypoglycemia, its causes and

symptoms, adverse effects as well as
appropriate  management  should be
encouraged. The  knowledge  about

symptoms of hypoglycemia is an important
step to self-care practice, because informed
people are more likely to have better
practice.® Having good knowledge about
hypoglycemia is positively associated with
good hypoglycemia prevention practice.*®
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