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ABSTRACT

Background: Diabetic ketoacidosis (DKA) is a life-threatening diabetic condition characterized by metabolic and homeostatic
disturbances. KDA is a common condition in people with diabetes, especially in children and adolescents

Objective: To compare ringer’s lactate versus 0.9% normal saline solution in the management of diabetic ketoacidosis
Methodology: The study design was randomized control trial carried out at the Medical ‘A’ ward Khyber teaching hospital (KTH)
Peshawar for a period of six months after synopsis approval. Patients were divided into two groups, groups A, receive 0.9%
normal saline infusion and group B receive ringers lactate infusion. 82 subjects were included in each group. SPSS software

version 20 was used for analyzing data.

Results: In group B subjects, the serum bicarbonates level was higher than group A subjects (p=0.091). The Anion gap and
blood PH level increases non-significantly in both the groups over a period of time (p=0.061). The mean hospital stay in group A
and group B was 13.11 hours and 11.5 hours respectively (p=0.0031). The fluid quantity required in group A was more than

group B (p=0.0031)

Conclusion: When prescribing fluid, clinicians should always be cautious since any fluid may be dangerous if dosed wrongly.
The ringer’s lactate was shown to be superior to 0.9 % normal saline in terms of alleviating DKA quicker in our study.
Keywords: Diabetic ketoacidosis; 0.9 % normal saline; ringer’s lactate

INTRODUCTION

Diabetic ketoacidosis (DKA) is a life-threatening diabetic condition
characterized by metabolic and homeostatic disturbances. KDA is
a common condition in people with diabetes, especially in children
and adolescents. A DKA affects 15 to 20% of persons with type 1
diabetes 3. DKA is claimed to be the cause of more than 100,000
hospital admissions annually in the United States, and it accounts
for 4—9% of all diagnoses given to diabetic patients upon discharge
from hospitals *. According to the EURODIAB research, 8.6% of
3250 diabetic individuals were admitted to the hospital for DKA in
the previous studies °. There were 12.9 cases per 100,000 people
annually in a Danish research, and the fatality rate was 4.3% °©.
The mortality rate correlated with DKA is less than 5%, provided
that standardized written recommendations are followed " 8. With a
fatality rate of 26-29 percent in Africa, the mortality rate is
unacceptably high °. DKA is more common in type 1 diabetics,
although it may also happen in type 2 diabetics at times of acute
stress, like trauma orinfections °. There are many ways to
mange DKA currently. These include replacing lost fluid, correcting
hyperglycemia with insulin, correcting electrolyte losses, figuring
out what caused DKA, and giving insulin to keep DKA from
occurring again . In DKA, normal saline (0.9% NaCl) has typically
been used as a replacement fluid, and this is reflected in current
recommendations %, The injection of significant amounts of
saltwater (0.9% NaCl) may, however, contribute to the
development of metabolic acidosis, according to current research
findings *. In saline, the excessive Chloride ion administration is
the primary cause of the acidifying action. Endotoxemia and
surgical patients are both known to have hyperchloraemic
metabolic acidosis >'7. Hyperchloraemia is more common in DKA
patients as therapy progresses, with the most rapid development
occurring during the period when fluid (saline) is administered at
the fastest rate. The acidifying impact of chloride masks the cure of
ketoacidosis, with ketones being the predominant source to
acidosis initially and chloride later in the therapy of DKA 8,

Locally no data available in studies regarding the
comparison of Ringer lactate and 0.9% Normal saline in the acute
resuscitation of diabetic ketoacidosis. The goal of our research is
to see whether Ringer's lactate solution is better than normal

saline infusion as a main resuscitation fluid in diabetic ketoacidosis
patients in terms of acidosis resolution time.

MATERIALS AND METHODS

The study design was randomized control trial carried out at the
Medical ‘A’ ward Khyber teaching hospital (KTH) Peshawar for a
period of six months after synopsis approval. Sample Size was164,
calculated by using software stata 12.0. The inclusion criteria for
our study was patients of both the sex and age 20-60 years having
plasma glucose level less than 13.9 mmol/L, arterial pH of less
than 7.3, serum bicarbonate of less than 15 mmol/L whereas the
exclusion criteria was patients having biochemical abnormalities
like sodium level of more than 150 mmol/L Potassium more than
6.2 mmol/L, chloride more than 113 mmol/L, patients with multiple
co-morbidities e.g. stroke and ischemic heart diseases and
extremely critical ill state. Informed consent was signed from all the
study subjects. Patients were divided into two groups A, receive
0.9% normal saline infusion and B receive ringers lactate infusion.
82 subjects were included in both the groups. Detailed history and
clinical examination and routine examination were done for all the
subjects. Group A patients receive 0.9 % normal saline up to 4-6
L/day while group B patients receive Ringer lactate in the same
dose. The patient's blood sugar was checked every hour, and their
serum electrolytes and anion gap were checked every two hours.
DKA was deemed resolved in this research when serum
bicarbonate was more than 18 mEg/l. Blood sugar and electrolyte
levels were measured at the conclusion. SPSS software version 20
was used for analyzing data. Mean (standard deviation) were
computed for numerical variables whereas frequency (percentage)
were computed in both groups for categorical variables. For
comparison of both the group patients, Chi-square test was
employed by taking p value of less than 0.05 as significant.

RESULTS

In group A, the number of patients were 20 (24.29%), 35 (42.68%),
20 (24.29%) and 7 (8.53%) in age group 20-30 years, 31-40 years,
41-50 years and 51-60 years respectively while in group B, the
number of patients were 18 (21.96%), 34 (41.46%), 23 (28.05%)
and 77 (8.53%) in age group 20-30 years, 31-40 years, 41-50

1082 PJMHS Vol 16, No.02, FEB 2022



Comparison of Ringer’s Lactate Versus 0.9% Normal Saline Solution in the Management of Diabetic Ketoacidosis

years and 51-60 years respectively. (Figure 1) The number of
males and females in group A were 50 (60.98%) and 32 (39.02%)
respectively while in group B, males were 52 (63.41%) and
females were 30 (36.59%). (Figure 2) The baseline serum
electrolytes of both the groups are given in Table 1. By comparing
both the groups, a statistically significant increase was observed in
serum sodium and chloride in group A subjects (p=0.003). The
mean level of chloride in group A subjects after 8 hours was higher
(115meq/l) than group A subjects. The level of serum potassium in
group B subjects increased significantly as compared to group A
subjects (p=0.001). In group B subjects, the serum bicarbonates
level was higher than group A subjects (p=0.091). The Anion gap
and blood PH level increases non-significantly in both the groups
over a period of time (p=0.061). (Table 1) The mean hospital stay
in group A and group B was 13.11 hours and 11.5 hours
respectively (p=0.0031). (Figure 3) The fluid quantity required in
group A was more than group B (p=0.0031). (Figure 4)

40 -
35 -
30 -
25 -

3534

B No of patients in
20 A Group A

15
10 - 77

B No of patients in
Group B

5 -
0 4

20-30 31-40 41-50 51-60
years years, years years

Figure 1: Age wise distribution of the subjects
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Figure 3: Mean hospital stay in both the groups

46 455

45 -
44 -
43 -

M Fluid required (In
liters)

4.2 1 411
41 -

4
39 4
3.8 4

Group A Group B

ph of both the group
Parameter Sub-category Group A Group B P
Mean (SD) Mean (SD) Mean (SD) | value
Serum Baseline 135.11 (2.23) 136.01 0.003
sodium (1.99)
After 8 hours 139.22 (4.16) 138.05
(3.27)
Serum Baseline 103.5 (0.75) 104 (0.22) 0.003
chloride After 8 hours 114 (2) 107 (1.21)
Serum Baseline 5.76 (0.21) 4.56 (0.33) | 0.001
potassium After 8 hours 4.60 (0.12) 5.20 (0.55)
Serum Baseline 10.36 (1.55) 10.95 0.091
bicarbonate (2.23)
After 8 hours 16.11 (1.24) 17.33
(2.01)
Anion gap Baseline 9.95 (0.66) 10.01 0.061
(0.99)
After 8 hours 12.55 (0.75) 12.23
(0.86)
Blood ph Baseline 7.12 (0.01) 7.12 (0.01) | 0.061
After 8 hours 7.28 (0.09) 7.29 (0.08)

Figure 4: Fluid required in both the groups

DISCUSSION

Correction of the acidotic condition with intravenous fluids is the
first and most important step in the treatment of diabetic
ketoacidosis. Crystalloids are chosen over colloids as intravenous
fluids because of their cost effectiveness. The many crystalloids
available each have their own set of benefits and drawbacks.
When normal saline is injected, it quickly distributes amongst the
extracellular compartments and persists in the body for a long
period. While the majority of the administered volume is located in
the interstitial region, intravascular volume increase may last up to
6 hours in normovolaemic individuals following normal saline
infusion '® 2°. Normal saline has a greater chloride content,
therefore giving it intravenously raises the level of chloride in the
blood, which causes renal vasoconstriction and lower GFR
(glomerular filtration rate) **Hyperchloremic acidosis occurred in 10
of the 82 individuals in our research who received normal saline
and was afterwards rectified in all of the patients. Lactated Ringer's
solution, for example, is neither isotonic nor exactly balanced,
despite the fact that it is routinely employed. Some investigations
found that infusing lactated Ringer's solution with an osmolarity of
273 mOsmol/L and a calculated osmolality of 254 mOsmol/kg
resulted in a slight reduction in plasma osmolality - '8, There is a
frequent misconception that ringer lactate is safe for all patients
since it is so near to serum. However, lactic acidosis may occur if a
patient has liver disease and the liver is unable to break down the
lactate. Furthermore, if the patient's serum pH is higher than 7.5,
bicarbonate will develop when lactate breaks down, resulting in
alkalosis. Because excessive amounts of saline might produce
hyperchloremic acidosis, the American College of Surgeons'
Committee on Trauma advises lactated Ringers. Large quantities
of RL were shown to contribute to cerebral edema in the same
study 2. In our study, by comparing both the groups, a statistically
significant increase was observed in serum sodium and chloride in
group A subjects (p=0.003). The mean level of chloride in group A
subjects after 8 hours was higher (115meq/l) than group A
subjects. The level of serum potassium in group B subjects
increased significantly as compared to group A subjects (p=0.001).
In group B subjects, the serum bicarbonates level was higher than
group A subjects (p=0.091). The Anion gap and blood PH level
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increases non-significantly in both the groups over a period of time
(p=0.061). The mean hospital stay in group A and group B was
13.11 hours and 11.5 hours respectively (p=0.0031). The fluid
quantity required in group A was more than group B (p=0.0031). In
accordance with our study, another study reported comparable
results 2. In a study carried out by Van Zyl D G et al. on diabetic
ketoacidosis fluid management showed that the median time to
achieve 7.32 ph, 0.9% normal saline take 683 minutes and
Ringer's lactate group take 540 minutes 2% however in our study to
reach a pH of 7.32 it takes 600 minutes for patients who took
ringer lactate and 730 minutes for patients who took 0.9% NS,
hence the findings were extremely similar to the studies done
before.

CONCLUSIONS

When prescribing fluid, clinicians should always be cautious since
any fluid may be dangerous if dosed wrongly. Although the
differences in immediate effectiveness between crystalloid and
colloid solutions are minor, the differences in long-term safety
seem to be more important. However, because of the expense,
crystalloids now play a significant part in fluid management.
Patients with diabetic ketoacidosis, which is a life-threatening
emergency, should be treated as soon as possible with a better
intravenous fluid that will relieve the situation as quickly as
possible. The crystalloid was shown to be superior to 0.9 % normal
saline in terms of alleviating DKA quicker in our study. However,
further randomized controlled studies should be undertaken to
generalize and highlight which crystalloid is more effective in the
treatment of DKA.
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