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ABSTRACT

Objective: Fluid replacement and insulin infusion are the cornerstones of treatment of diabetic ketoacidosis, but the
optimal volume, rate of infusion, and electrolyte content of fluid replacement have been controversial. The aim of this
study was to investigate the effects of treatment on pH, bicarbonate (HCO,), anion gap, chloride, and potassium levels
as well as time to resolution of acidosis in children with diabetic ketoacidosis.

Material and Methods: Ninety-six episodes with diabetic ketoacidosis between January 2015-December 2017 were
evaluated.

Results: The mean resolution time of acidosis was 13.4+7.1 hours. Anion gap was returned to normal in 68 (70.8%)
episodes at the 4™ hour of treatment with a mean of 11+4.2 mmol/L. Episodes with potassium phosphate (KPO,)
replacement resulted in a faster increase in pH and a significantly shorter resolution time of acidosis (p<0.001). Acidosis
persisted at the 16" hour of treatment in episodes with lower pH, lower serum bicarbonate (HCO,) and higher white
blood cell (WBC) counts on admission (p<0.001, p=0.003 p=0.033, respectively). Hyperchloremia (Cl/Na ratio > 0.79)
was observed in 97% of cases after 8 hours of treatment.

Conclusion: Although the value of the anion gap in predicting acidosis is controversial, severe DKA episodes and high
white blood cell count at admission; potassium replacement with high amounts of chloride and KCI containing fluids given
during treatment have been associated with a longer recovery time of acidosis.
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Amag: Sivireplasmani ve insulin inflizyonu Diyabetik Ketoasidoz DKA tedavisinin temel taslardir, ancak sivi replasmaninin
optimal hacmi, inflzyon hizi ve elektrolit icerigi hala tartismall olan bir konudur. Bu galismanin amaci, diyabetik ketoasidozlu
gocuklarda tedavinin pH, bikarbonat (HCO,), anyon acidi, klorir ve potasyum dizeyleri Uzerindeki etkilerinin yani sira
asidozun dizelme sUresini aragtirmaki.

Gere¢ ve Yontemler: Ocak 2015-Aralik 2017 tarihleri arasinda diyabetik ketoasidoz tanisi ile takip edilen 93 hasta
(toplam 96 DKA atag)) retrospektif olarak degerlendirildi.

Bulgular: Asidozun ortalama dizelme suresi 13.4+7.1 saatti. Anyon agigl 68 (%70.8) atakta tedavinin 4. saatinde
ortalama 11+4.2 mmol/L ile normale dondu. Potasyum fosfat (KPO,) replasmani yapilan hastalarda pH artigi daha hizl ve
asidoz duzelme sUresi daha kisa olarak saptandi (p<0.001). Basvuruda daha dusuk pH, daha distk serum bikarbonat
(HCO?) ve daha yiksek beyaz kire sayisi olan ataklarda tedavinin 16. saatinde asidozun devam ettigi goruldi (siraslyla
p<0.001, p=0.003 p=0.033). Hiperkloremi (CI/Na orani > 0.79) tedavinin 8. saatinde ataklarin %97’sinde tespit edildi.
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Sonug: Asidozu yansitmada anyon aciginin degeri tartismali olarak bulunsa da, DKA ataklarinin agir derecede olmasi ve hastaneye yatista
beyaz kurenin yUksek olmasi; tedavi sirasinda verilen ylUksek miktarda klortr ve KCl igeren sivi ile potasyum replasmani asidozun daha

uzun sutrede dizelmesi ile iligkilendirilmigtir.

Anahtar Soézciikler: Asidoz, Diyabetik ketoasidoz, Hipopotasemi, Pediatri, Tip 1 diyabet

INTRODUCTION

The autoimmune destruction of the pancreatic beta cells that
produce insulin is the cause of type 1 diabetes mellitus (1).
Diabetic ketoacidosis (DKA) is one of the most life-threatening
complications of type 1 diabetes mellitus (T1D). Its frequency at
the onset of T1D ranges from 15% to 70% (2).

Insufficient insulin and elevated counter-regulatory hormones
result in gluconeogenesis, glycogenolysis, lipolysis, and muscle
proteolysis, which leads to hyperglycemia, hyperosmolality, and
ketoacidosis. Hyperglycemia causes glycosuria, which leads to
osmotic diuresis and significant loss of fluid and electrolytes.
The fundamental components of managing DKA involve
replacing fluids and electrolytes, administering insulin therapy,
and closely monitoring the patient’s progress using current
laboratory tools (2,3).

Despite a comprehensive randomized controlled trial, it
was determined that the rate of administration and sodium
chloride (NaCl) content of intravenous (IV) fluids did not have
a significant impact on neurological outcomes in children with
DKA (4). However, there is still ongoing discussion regarding
the ideal volume, infusion rate, and sodium content for [V fluid
replacement in these patients (3,5). Normal saline (0.9%) has
traditionally been the preferred fluid for treating DKA. However,
it can lead to an increase in chloride levels and the development
of hyperchloremic metabolic acidosis due to the excessive
administration of fluids rich in chloride during DKA treatment
(6-9). Hyperchloremia affects the duration of acidosis, making it
difficult to monitor the patient (10).

Serum potassium levels are usually normal or slightly elevated
at DKA presentation due to the shift of potassium ions from the
intracellular to extracellular space. Urinary potassium loss can
occur due to osmotic diuresis, increased levels of aldosterone
in response to reduced blood volume, and the excretion of
ketoacids. Hypokalemia is an expected finding due to the
intracellular entry of potassium during DKA treatment (11, 12).

Glycosuria-induced osmotic diuresis also causes phosphate
deficiency in children. However, the serum phosphate
concentration is usually normal or even slightly elevated initially,
as both metabolic acidosis and insulin deficiency result in the
movement of phosphate from the extracellular space. The
levels of phosphate decrease during the therapy of DKA due to
the reversal of this transcellular shift.

We aimed to investigate the effect of treatment with DKA on
alterations of pH, HCO,, anion gap, chloride, and potassium
levels, as well as the time to resolution of acidosis in children
with DKA. This study will be among the rare studies on this

subject, adding data to the literature and providing new ideas
about future studies.

MATERIALS and METHODS

This retrospective study was performed at the emergency
department of Dr. Sami Ulus Training and Research Hospital
between January 1, 2015, and December 31, 2017. Children
below 18 years of age diagnosed with DKA due to T1D
were included. Patients with comorbidities that could lead
to diagnostic confusion, patients who were referred to our
institution after initial presentation at another hospital, and
children who did not meet the diagnostic criteria for DKA
were excluded from the study. Patients who subsequently had
another episode of diabetic ketoacidosis during the study period
were also enrolled in the study. The analysis of the results was
based on the number of episodes of DKA. Ninety-three children
were included in the study, with a total of 96 episodes of DKA.

University of Health Sciences, Ankara Pediatrics Hematology
Oncology Hospital Clinical Research Ethics Committee
approved the study (ID: 2018-058). Written informed consent
was obtained from the parents or guardians of all enrolled
patients.

Patients’ data were obtained from the hospital registration
system. Age at diagnosis, gender, clinical findings (nausea,
vomiting, abdominal pain, tachypnea, altered consciousness,
fever, polyuria, polydipsia, weight loss), degree of dehydration,
and severity of DKA were recorded.

The biochemical criteria for diagnosis of DKA were based
on hyperglycemia (blood glucose >200 mg/dL [11 mmol/L]),
metabolic acidosis (venous pH <7.3 or serum bicarbonate <15
mEg/L [15 mmol/L]) and ketosis (presence of ketones in the
blood [>3 mmol/L beta-hydroxybutyrate] or urine [“moderate
or large” urine ketones]). Ketoacidosis was categorized into
three stages of severity. DKA was classified as: mild (pH: 7.2-
7.3, HCO,: 10-15 mmol/L), moderate (pH 7.1- 7.2, HCO,: 5-10
mmol/L) and severe (pH < 7.1, HCO, <5-10 mmol/L) (9).

Al initial  laboratory parameters, including pH, serum
bicarbonate (HCO?), blood glucose level, serum sodium (Na)
(corrected sodium level not calculated), potassium (K), chloride
(Cl), phosphorus (P), creatinine, blood urea nitrogen (BUN),
HbA1c, white blood cell (WBC), urine and blood ketone levels,
were recorded.

The normal range of potassium levels is between 3.5-5.0
mEqg/L. Lower than 3.5 mEg/L was defined as hypokalemia
and higher than 5 mEqg/L was defined as hyperkalemia (13).
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Serial measurements of blood glucose, HCO,, pH, and electrolytes
were taken upon arrival and at certain time intervals (4-8-12-16-
20-24 and 36 hours) after the start of treatment. Acidosis was
considered resolute if the pH levels were above 7.30 and/or the
HCO, levels were over 15 mmol/L. The time of first oral intake (based
on fluid withdrawal time) and initial insulin dose were recorded.

The total amount of fluid (in milliliters [mL]), sodium, chloride
and potassium (as potassium chloride [KCIl] or potassium
phosphate [KPO,]) (in milliequivalent [mEq]) administered at the
1st 8t 16h 24N and 36™ hours of treatment were calculated.
The total amount of fluid and chloride were divided by body
weights to find the fluid and chloride levels per kg. The chloride
level was also expressed as the amount of chloride contained
in 100 mL of fluid. The potassium content per 1000 mL of fluid
in the first 8, 16, and 24 hours of treatment was calculated by
subtracting the loading fluid given in the first hour.

Anion gap (Na - [Cl+HCOS]) and serum osmolarity (2x [plasma
Na] + plasma glucose/18 [mmol/L] + BUN/2.8 [mmol/L]) levels
of the patients were calculated with the formula in the SPSS
program. A CI/Na ratio > 0.79 was defined as hyperchloremia
8).

The statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS Inc., Armonk, NY, IBM
Corp., USA) software version 20.0. Of the continuous variables,
those with a normal distribution were expressed as mean and
standard deviation (SD). The variables were investigated using
visual (histograms, probability plots) and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk’s  test) to  determine
whether or not they are normally distributed. Categorical
variables were expressed as numbers and percentages. The
significance of the difference between the median or mean of
the two groups was evaluated with the Mann Whitney-U Test
for data that were not normally distributed, and the Student
t-Test for normal distributions. The significance of the difference
between the two groups in categorical variables was evaluated
with the Chi-Square test. p<0.050 was considered statistically
significant.

RESULTS

The study included a cohort of 93 patients diagnosed with DKA.
Out of these patients, three experienced a recurrence of DKA
during the trial. Hence, a grand total of 96 separate episodes of
DKA were examined.

Out of the total number of patients, 50 (53.8%) were male and
43 (46.2%) were female (male-to-female ratio=1.16:1). The
mean age was 8.33+4.9 years at the onset of the disease. Of
the 96 DKA episodes, 78 (81.3%) were at the time of the initial
diagnosis of T1D. The most commmon symptoms were polyuria
(76%) and polydipsia (76%). Forty-five (46.9%) episodes
were classified as severe DKA. The demographic and clinical
characteristics were shown in Table I.
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Table I: Demographic and clinical characteristics of
patients presenting with diabetic ketoacidosis
Gender, male* (n=93) 50 (568.8)
Age at diagnosis (year)t 8.33+4.9
New diagnosis* (n=96) 78 (81.3)
Degree of dehydration* (n=96)
Severe 13 (13.5)
Moderate 83 (86.5)
Clinical Findings*(n=96)
Polyuria-polydipsia 73 (76)
Nausea-vomiting 47 (49)
Weight loss 43 (44.8)
Tachypnea 39 (40.6)
Consciousness change 24 (25)
Abdominal pain 22 (22.9)
Fever 13 (18.5)
DKA severity* (n=96)
Mild DKA 19 (19.8)
Moderate DKA 32 (33.3)
Severe DKA 45 (46.9)

*n(%), T: (mean+SD), DKA: Diabetic ketoacidosis

The laboratory parameters at the time of admission and the
subsequent changes that occurred within a few hours are
shown in Table II.

Insulin therapy was started at a dose of 0.05 IU/kg in 4 (4.1%)
episodes, 0.1 1U/kg in 90 (93.8%) episodes, and 0.15 IU/kg in
2 (2.1%) episodes.

The mean amount of fluid administered at the first hour was
13.1+£5.02 ml/kg. The total fluid administered was calculated
as 39.6+10.1 ml/kg at the 8" hour, 71.5+18.9 mL/kg at the 16"
hour and 100+28.8 ml/kg at the 24" hour. The mean duration
of fluid therapy was 17.9+7.1 hours. The longest transition time
to oral intake was 52 hours in one patient.

Potassium level at admission was <3.5 mmol/L in 8 (8.3%)
episodes, 3.5-5.5 mmol/L in 77 (80.2%) episodes, and >5.5
mmol/L in 9 (9.4%) episodes. During follow-up, potassium
levels decreased to <3.5 mmol/L in 43 (44.8%) episodes. The
total amount of potassium given at the 24" hour was 90+53.3
mEq. In patients who were normokalemic at the time of
diagnosis, the mean amount of potassium given at 8, 16 and
24 hours was 31.4+10.5, 35.5+10.4 and 38.2+15.2 mEq/L,
respectively, while in hyperkalemic patients, the mean amount
of potassium in the fluid within 24 hours was 18.4+9.3 mEqg/L.
KPO,-containing fluid was given in 60 (62.5%) episodes (only
KPO, in 3 episodes, KCI+KPO, in 57 episodes) and only KCI
containing fluid was given in 36 (37.5%) episodes. The initial
pH in episodes given KPO, for potassium replacement was
significantly lower than episodes given KCI (p<0.001). In the
subgroup analysis of the changes at 8", 16" and 24" hours
according to initial serum pH and HCO, values, it was observed
that the pH increase was rapid, and the resolution of acidosis
took shorter time in KPO,-treated patients compared to KCI-
treated patients (p<0.001) (Table Il).
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Table IlI: The laboratory parameters of diabetic ketoacidosis patients at admission and their changes according to hours

At admission 4" hour 8" hour 12" hour 16* hour 20t hour 24 hour
pH" 7.07+0.14 7.19+0.09 7.25+0.07 7.27+0.06 7.30+0.05 7.31+0.06 7.34+0.05
HCOSZ" (mmol/L) 8.4+3 11£3.2 13.4+£3.3 14.1+£2.2 15+2.3 15.9+2.5 17.2+£3.5
Glucose’ (mg/dL) 476+137 263+118 226+93 208+70 214474 216+76 224+99
Anion gap’ (mmol/L) 19.7+£5.5 11£4.2 7.9+4.2 6.7+2.7 6.2+3.3 11.4+£23 6.7+2.6
Sodium’ (mmol/L) 133+6 136+5 136+6 137+5 137+4 137+4 137+4
Potassium’ (mmol/L) 4.46+0.8 4,12+0.88 3.81+0.62 3.58+0.57 3.65+0.57 3.38+0.59 3.37+£0.47
Chloride” (mmol/L) 105+7 11346 11546 11546 1175 11545 112+6
Phosphorus’ (mg/dL) 3.8+1.1 2.8+1 2.7+1.1 2.9+1.2 2.9+1.2 3.3+1.2 2.9+1.2
Creatinine’ (mg/dL) 0.89+0.31 0.8+0.25 0.73+0.19 0.65+0.2 0.63+0.22 0.61+0.21 0.56+0.11
Osmolality” (mOsm/kg) 305.7+13.6 299+14.6 296.4+11.5 297.8+14.4 299.5+10.2 297.5+9.5 296.5+£9.5

* Mean + SD
Table Ill: Acidosis recovery time and pH changes over amount of chloride given within 16 hours was 8.64+2.16 mEqg/

hours in patients with and without potassium phosphate

KPO, n mean SD P

o - 36 7.1583 .105

pH at admission + 60 7.026 137 <0.001~*
i : - 34 097 .083

pH change in the first 4 hours = | sz 142 097 0.029"
i ) - 2r 451 118

pH change in the first 8 hours + 53 210 .110 0.026t1
) , - 16  .196 .101

pHchangeinthefirst 16hours . 44 595 115 0.0083"
) , - 5 226 .114

pHchangeinthefirst24 hours . 45 445 134 0.01 1t

- 59 1542 6.76 &

Acidosis resolution time (hours) n 35 1023 6.61 :8881 N

- 36 1453 6.28 &

Oral intake time (hours) + B0 2002 6.99 igggl .

*: Student t Test, : Mann Whitney-U Test, KPO / potassium phosphate,
SD: Standard deviation, + : Fluid containing with KPO,, - : KPO, free fluid

Table IV: The factors affecting the time to resolution of
acidosis at 16 hours

Acidosis at .
the 16" hour e s P
- 68 7.105 .133
Ry + 08 6998 .127 <0001
- 67 896 3.15
HCOS3 (mmol/L) . 57 701 193 0.003
- 68 148 7.9
9
WBC (10%L) N 08 229 116 <0.001
Total amount of
chloride given in = 39 11.86 1.61 0.031
100 mL of fluid in + 28 12.62 1.00 ’

16 hours
*: Student t Test, SD: Standard deviation, HCO: sodium bicarbonate,
WBC: white blood cell, + : Those who continue to have acidosis at
the 16" hour, - : Those whose acidosis does not persist at 16" hours

The mean chloride level at the time of admission was 105+7
mmol/L. The mean CI/Na ratio was 0.78 at the time of diagnosis.
It was > 0.79 after 8 hours of treatment in 93 (96.8%) episodes.
It increased to a maximum of 145 mmol/L and an average of
116.6 mmol/L at the 16" hour of treatment. The mean total

kg and 11.6+3.2 mEg/kg within 24 hours.

The mean anion gap on admission was 19.7+5.5 mmol/L. The
anion gap was returned to normal in 68 (70.8%) episodes after
4 hours of therapy, with a mean value of 11+4.2 mmol/L.

The mean correction time for acidosis was 13.4+7.1 hours
(6.67+3.6 hours in mild, 11+6 hours in moderate, and 18+5.7
hours in severe DKA cases). A statistically significant difference
was observed in the average resolution time of acidosis between
the severity levels of ketoacidosis (p<0.001). The acidosis was
corrected in 69 (71.9%) episodes at the 16th hour of admission.
Acidosis persisted at the 16" hour of treatment in episodes with
lower pH, lower HCO, and higher WBC values on admission
(p<0.001, p=0.003, p<0.001, respectively) (Table IV). Patients
with acidosis lasting longer than 16 hours had lower pH on
admission (p=0.039).

It was determined that the WBC count at the time of admission
was significantly related to the resolution time of acidosis
(p<0.001). The mean white blood cell count at admission was
14.8x10%L in those whose acidosis resolved at 16 hours and
22.9 x10%L in those whose acidosis did not resolve at 16 hours.

DISCUSSION

In this study, the relationship between fluid-electrolyte therapy
and the alterations in chloride and potassium levels and the
resolution time from acidosis in 96 episodes of diabetic
ketoacidosis due to T1D were evaluated.

In this study, acidosis was resolved in 69 (71.9%) episodes at the
16" hour of admission and the mean resolution time of acidosis
was below 14 hours. A statistically significant difference was
observed in the average resolution time of acidosis between the
severity levels of ketoacidosis The duration of acidosis in this
study is reasonable, as nearly half of the episodes were severe.
These findings correlate with the results of previous studies
conducted on children with DKA. In a study by von Oettingen
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et al. (14), mean resolution time of acidosis was reported to
be 8.4 hours, where it reached 14.5 hours in severe cases.
In a study by Mrozik et al. (15), the mean resolution time of
acidosis was reported to be 17.1 hours in severe episodes and
10.5 hours in milder episodes. The differences between mean
acidosis resolution times in the literature may have been related
to the varieties in DKA episode severity, subsets of patients
enrolled in the study, fluid infusion rates and proposed DKA
protocols (14).

The clinical significance of hyperchloremia in DKA is currently
being studied. In the study of Taylor D. et al. (8), the rate of
hyperchloremia was 6% at the beginning of treatment and 94%
at the 20" hour, and they stated that chloride increased rapidly
in the first 4 hours and became the dominant component for
acidosis at the end of the 20" hour. In this study, the rate of
hyperchloremia (Cl/Na ratio > 0.79) after 8 hours of treatment
was nearly 97%. Additionally, episodes with persistent acidosis
after 16 hours of treatment received a higher total dose of
chloride throughout the first 16 hours of treatment. Also, no
significant correlation was found between the amount of
chloride given during treatment and the resolution time for
acidosis. This may be due to the fact that hyperchloremia was
observed in 97% of patients at the 8" hour of treatment and a
similar treatment protocol was administered to each patient.
More information about the link between chloride and the
length of acidosis will be gained from prospective multicenter
studies that use different types of fluids that contain chloride as
part of the treatment.

The value of the anion gap in reflecting acidosis during DKA
treatment was discussed and its role in reflecting acidosis was
found controversial because of its correlation with increased
chloride levels during DKA treatment (8). Hyperchloremic
metabolic acidosis can happen when the kidneys get rid of
more ketones than chloride ions in people with DKA or when
a lot of NaCl is infused during treatment for DKA (16,17). Von
Oettingen JE et al. (14) reported that the dominant component of
acidosis after 12 hours was chloride, which caused masking in
calculations based on the anion gap level. In the study of Mrozik
RN et al. (15), it was reported that secondary hyperchloremic
metabolic acidosis occurred in 58% of patients and there was
a difference of >6 hours between HCO, and anion gap level in
the acidosis resolution time calculations. In this study, the anion
gap returned to normal in nearly 70% of episodes at 4" hour of
treatment, whereas the resolution time of acidosis was above
13 hours. This indicates that the anion gap level did not reflect
the resolution time of acidosis as reported in the literature.

In the DKA protocol, it is recommended to add 40 mEg/L
potassium to fluid therapy in cases of a potassium level <5.5
mmol/L at the time of diagnosis (9). Peeters E. et al. (18) found
that over 25% of the patients had a potassium level below 3.5
mEag/L when they were given a treatment with a potassium
amount of 20 mEg/L. In a study by Naeem MA et al. (19),
potassium levels were found to be 4.03+0.66 mmol/L and
3.84+0.59 mmol/L, respectively, at the 6" and 12" hours of
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treatment, in which 40 mEg/L potassium was given according to
the ISPAD protocol. In another study, it was found that 8.8% of
people who had replacement fluid with 40 mEqg/L of potassium
still had hypokalemia (20). In our study, the potassium levels
gradually declined to values lower than 3 mmol/L after the 4"
hour of treatment, resulting in hypokalemia in around 45%
of the cases. This may be due to the detection of potassium
levels below 40 mEg/L at the 8" and 16™ hours. To prevent
hypokalemia, it has been proposed to initiate insulin infusion
one hour after beginning fluid replacement, as the reduction
in serum potassium level is most noticeable within the first
two hours of treatment (20). The causes of hypokalemia were
demonstrated to be urinary potassium excretion due to insulin
infusion and osmotic diuresis. A study found that administering
insulin at a rate of 0.05 U/kg/hour reduced the occurrence of
hypokalemia, with no significant changes in resolving acidosis
and ketosis compared to an insulin infusion rate of 0.1 U/kg/
hour (21). The insulin infusion rate was 0.1 U/kg/hour in nearly
95% of episodes, which was thought to be another reason
for the high rate of hypokalemia in our study. It is essential
to administer a 40 mEg/L dosage of potassium when the
potassium level is below 5.5 mmol/L after the diagnosis of DKA.
Additionally, considering a lower-dose insulin infusion may be
an option to prevent hypokalemia.

The study investigating the relationship between KPO,
supplementation and pH change was not found in the
literature. This study will be a guide for systematic studies that
will investigate the relationship between KPO, replacement
and pH change. It will consider the movement of potassium
and phosphate out of the cell during acidosis, their movement
into the cell with the effects of rehydration and insulin, and the
acidification effect caused by chloride when given with KCl,
leading to hyperchloremia (21).

Markers of oxidative stress (WBC, platelets, and MPV) were
associated with increased severity of DKA. Sehgal M. et al.
(22) reported that both leukocytosis and thrombocytosis were
associated with severe metabolic acidosis. Karavanaki K. et al.
(23) reported a significantly higher WBC value in patients with
moderate or severe DKA compared to those with mild DKA.
In this study, it was determined that the number of WBC on
admission was associated with the resolution time of acidosis.
This condition is thought to be associated with high levels
of H* can be associated with the production and release of
leukocytes, systemic inflammation, oxidative stress response,
or the severity of dehydration, as previously stated in the
literature (24,25).

One of the limitations of this study was its retrospective nature.
The data from a single center did not reflect the universe, so
it would have been better if it was a multi-center prospective
study. All episodes were managed according to the same
treatment protocol, so the relationship between treatment
differences could not be clearly demonstrated. Nevertheless,
the data of this study is valuable because it is the data of the



busiest third-level emergency department in our country. It
is among the rare studies on this subject, adding data to the
literature and providing new ideas about future studies.

CONSLUSION

Episodes of DKA characterized by a severe degree and higher
WBC upon hospital admission, along with a high administration
of chloride during therapy and potassium replacement using
fluid containing KClI, were found to be associated with a longer
time for the resolution of acidosis. The value of the anion
gap in reflecting acidosis was found to be controversial. To
explore the association between the length of acidosis and
various chloride-containing liquids or the addition of KPO, and
pH change, it is important to conduct multicenter, thorough
prospective research.
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