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Abstract: Objective euDKA is a fatal complication of diabetes, but its symptoms overlap with
common symptoms after cardiac surgery and are not easily detected. euDKA associated with SGLT2i
was reported, highlighting the importance of recognizing novel hypoglycemic agents for this
condition in different populations. Methods We describe the management of a 58-year-old diabetic
man who developed severe nonhyperglycemic ketoacidosis after cardiac surgery. A detailed clinical
care assessment and management was performed, including dietary history, physical examination,
laboratory evaluation of blood ketone bodies, and results of blood gas analysis for metabolic analysis.
Results The results showed that the blood ketone body was elevated, accompanied by severe
metabolic acidosis and clinical symptoms of polydipsia, polyphagia and polyuria. After massive fluid
replacement, small dose insulin treatment, and adjustment of diet structure, the patient's clinical
symptoms disappeared, and the blood ketone body laboratory results returned to normal.
Conclusions This case highlights the association between non-hyperglycemic diabetic ketoacidosis
and sodium-glucose cotransporter 2 inhibitors, and emphasizes the importance of thorough
medication history and blood test results for accurate diagnosis. As de novo diabetes agents become
more popular worldwide, increased awareness of nonhyperglycemic diabetic ketoacidosis is critical
to ensure prompt diagnosis and effective management.
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1. Introduction

Sodium-glucose cotransporter type 2 inhibitors (SGLT2is) are a new class of hypoglycaemic
drugs that are increasingly being used to treat type 2 diabetes; these drugs have very high selectivity,
good effects, and are generally well tolerated[1]. The SGLT2is predominantly used in the clinic are
gliflozin analogues such as dapagliflozin and empagliflozin. In addition to their hypoglycaemic
effect, cardiovascular and renal benefits of SGLT2is have also been demonstrated in diabetic patients
with high cardiovascular risk. Euglycemic diabetic ketoacidosis (euDKA) is a fatal complication of
type 2 diabetes treated with SGLT2is, and its onset is insidious, making it difficult to diagnose. A
retrospective study[2] revealed that in perioperative heart disease patients receiving an SGLT2i for
the treatment of diabetes, the incidence of euDKA was approximately 15%, and the mortality in the
SGLT2i group was approximately 1.5%. Currently, there is no unified conclusion on the morbidity
and mortality of euDKA, but with the increasing use of SGLT2is, an increase in the number of reports
of SGLT2i-related euDKA is expected in the future[3].

euDKA refers to normal or slightly elevated blood glucose (<13.9 mmol/L) combined with
metabolic acidosis (serum bicarbonate <18 mmol/L and pH < 7.3) and ketosis (>0.6 mmol/L)[4, 5].
Currently, there are few case reports of euDKA after cardiac surgery caused by SGLT2i treatment. It
is difficult to identify euDKA in patients after cardiac surgery because the signs and symptoms of
euDKA overlap with those of other common conditions, and clinicians providing care for these
patients lack the clinical understanding and management experience for this special condition.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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During the postoperative monitoring of the patient's condition, the focus of early care evaluation
should be on the gastrointestinal symptoms of the patient, the chief patient complaints, the close
monitoring of the changes in electrolytes, evaluation to determine whether metabolic acidosis is
present, and the timely detection of ketones in the blood or urine. During treatment, on the one hand,
a large amount of fluid must be replaced to reduce the concentration of ketone bodies and blood
glucose; on the other hand, attention must be paid to the maintenance of blood glucose and serum
potassium levels during the fluid replacement process, as well as the avoidance of acute right
ventricular failure caused by an excessive volume load, which has brought great challenges to clinical
nursing. In 2024, a total of 2 patients with euDKA after cardiac surgery caused by SGLT2i treatment
for diabetes were admitted to our department. After effective symptomatic treatment and care, the
patients recovered and were discharged from the hospital. Here, we report the case of one of these
patients.

2. Case Details

A 58-year-old male with a 23-year history of type 2 diabetes was admitted to the hospital due to
“syncope after strenuous exercise”, and the diagnosis was “coronary atherosclerotic heart disease”.
Before surgery, the patient was given 25 mg of oral empagliflozin (tablet) once per day. The drug was
discontinued 2 days before surgery, and the preoperative fasting time was 10 hours. The patient
underwent coronary artery bypass grafting (anterior descending artery, circumflex branch, and right
coronary artery) with extracorporeal circulation (cardiopulmonary bypass (CPB)) for 113 minutes.
The operation lasted 5.5 hours. The patient was transferred to the cardiac surgery intensive care unit
(ICU) after surgery, and the tracheal tube was removed after 26 hours. After surgery, the patient was
fasted for 40 hours. Empagliflozin (25 mg) was taken orally once/day from the 4th to 5th days after
surgery. On the 4th day after surgery, the patient developed wheezing and shortness of breath,
polydipsia, polyuria, a fast heart rate, high anion gap metabolic acidosis combined with high partial
pressure of CO2 (PCOz) respiratory alkalosis, and blood glucose <13.9 mmol/L as determined by
blood gas analysis. After being diagnosed with euDKA, the patient received a continuous
intravenous infusion of 10% glucose and insulin, and crystalloids were used for fluid resuscitation.
After 2 days of treatment, the patient’s clinical symptoms completely resolved. The patient was
transferred to the external care unit on the 6th day after surgery, and the patient was discharged from
the hospital on the 20th day after surgery.

3. Treatment and Nursing Care

3.1. Cessation of SGLT2i Treatment and Changing of the Hypoglycaemic Agent

Elimination of predisposing factors is an important part of the treatment of euDKA. When
euDKA is suspected, treatment with an SGLT2i, including canagliflozin, empagliflozin, and
dapagliflozin, should be discontinued immediately[6]; however, treatment with these drugs can be
restarted after euDKA symptoms resolve[7]. The nursing care measures taken for this patient and
recommended measures were as follows: (1) SGLT2i treatment was stopped. (2) The oral
hypoglycaemic agent was changed to subcutaneous insulin injection (regimen: insulin aspart 30
injection, 4 U before breakfast; insulin aspart 30 injection, before lunch; insulin aspart 30 injection, 6
U before dinner; and insulin glargine injection, 14 U once per night). (3) Each time the insulin pen
was used, the pen was checked to ensure there was enough insulin in the pen for a full dose and
whether the agent had deteriorated. (4) According to the type and duration of action of subcutaneous
insulin, the patient was monitored for adverse reactions, such as hypoglycaemia, allergies,
subcutaneous lipoatrophy or hyperplasia at the injection site, oedema, and blurred vision. Insulin
aspart is a fast-acting insulin analogue that takes effect 10-15 minutes after injection. Insulin aspart
reaches a peak at 1~2 hours and lasts for 4~6 hours. Insulin glargine is a long-acting insulin analogue
that takes effect 2~3 days after injection, has no peak and lasts for 30 hours. Insulin lispro is a short-
acting insulin analogue that takes effect in 10~15 minutes, reaching a peak at 1~1.5 hours and lasting
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for 4~5 hours. (5) Unopened insulin should be refrigerated at 2~8 °C, and insulin in use at room
temperature (25~30 °C) is stable for 42 days. Violent shaking, extreme cold temperatures and
overheating should be avoided during use. (6) During long-term subcutaneous insulin injection,
attention should be paid to the rotation and selection of injection sites, and the deltoid, gluteus
maximus, and anterior thigh muscles; abdomen; and loose skin of the upper arm should be chosen
for injection in turn. (7) Injection should be performed at the same time every day, with “major
rotation” of the injection sites; injection at the same site also requires minor rotation. This patient
started to take empagliflozin orally on the 4th day after surgery. When elevated ketone bodies were
observed 5 days after surgery, treatment with empagliflozin was immediately stopped, and
empagliflozin was replaced by insulin subcutaneous injection. The patient’s blood glucose level
subsequently stabilized in the cardiac surgery ICU, and there was no recurrence of euDKA or DKA.
On postoperative day 6, the patient was transferred to the cardiac surgery ICU. Blood glucose control
via the original regimen was not satisfactory. On postoperative day 8, a subcutaneous injection of
insulin was given to increase the concentration. On postoperative day 12, the pancreatic islets were
targeted by changing to insulin lispro subcutaneous injection, and the dose was increased again.
However, the effect was still not satisfactory. On the 13th day after surgery, the patient was treated
with intensive insulin pump therapy after multidisciplinary consultation, and his blood glucose level
stabilized. No adverse reactions or skin lesions at the injection sites occurred in the patient during
subcutaneous insulin injection treatment.

3.2. Implementation of a Fluid Replacement Strategy with the Protection of Right Ventricular Function as the
Core

Right ventricular function impairment is common after cardiac surgery, and volume assessment
and adjustment are important in the prevention and treatment of cardiac dysfunction[8]. The
treatments of euDKA and DKA are similar, with fluid replacement being the primary and main
rescue measure. The use of balanced crystalloid fluids (such as PlasmaLyte or Ringer's lactic acid) for
fluid replacement is recommended because normal saline may lead to hyperchloremia and anion gap
metabolic acidosis. Compared with normal saline, balanced fluids can shorten the time to remission
in DKA patients[9]. The initial recommended treatment is resuscitation with 1-2 L of crystalloid
solution in the first 1-2 hours and 4000-600 ml of fluid replacement over 24 hours[10]. However, fluid
intake needs to be restricted after cardiac surgery. How to reduce blood glucose and ketone levels
during fluid replacement without impairing right ventricular function has been a challenge in
nursing care. Because the patient developed euDKA while in the cardiac surgery ICU, the urinary
catheter, invasive arterial catheter, and deep venous catheter were still in place, which is favourable
for euDKA treatment. The nursing care measures implemented were as follows: (1) A nurse-led fluid
management team was formed, including a doctor who was responsible for evaluating the laboratory
results and cardiac ultrasound findings, volume loading, and adjusting medications. In addition, two
nurses were responsible for the qualitative fluid management strategy, observing the effects of fluid
replacement and reporting these effects in a timely manner. Moreover, one nursing team leader was
responsible for overall supervision, the handling of abnormal results, volume assessment, and
ensuring the accuracy of fluid replacement solution properties. (2) Isotonic fluid and 10% glucose
injection were chosen for the intravenous fluid to avoid hypoglycaemia during fluid replacement. (3)
The value and waveform of invasive arterial blood pressure and central venous pressure were
dynamically monitored using a pressure detection kit. Central venous pressure was measured
hourly. The systolic blood pressure was maintained at >100 mmHg, and the central venous pressure
was maintained at 6~10 mmHg. (4) The electronic record sheet was used to record the amount of fluid
intake and urine output every hour, and the changes in urine volume were closely monitored. (5) An
infusion pump was used assist the nurse in precisely adjusting the infusion rate and volume. (6) The
patient was helped into the supine or semi-recumbent position for cardiac ultrasound assessment.
The hospital gown was removed to expose the anterior region of the heart. After the examination, the
skin was cleaned to remove the conductive paste. (7) The patient was also assisted into the supine
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position to undergo bedside computed tomography (CT) examination, and the CT scans were
immediately photographed and sent to the doctor for timely assessment of pulmonary oedema. (8)
At each nurse shift change, nurses evaluated the patient for oedema, especially oedema of the lower
extremities, hands, and face. (9) The lungs were auscultated to determine whether there were wet
and dry rales in the lungs and whether the breath sounds were turbid. Sputum colour, volume, and
nature were observed. The patient’s fluid intake and urine output after 10 hours of treatment were -
630 ml, the systolic arterial pressure was 131 mmHg, the central venous pressure was 8 mmHg, and
the urine output was 30 ml. In this case, the fluid intake and urine output of this patient during the
1st and 2nd days of treatment were >1,000 ml, and during this time, no adverse reactions caused by
volume imbalance occurred.

3.3. Administration of Low-Dose Insulin Therapy

For euDKA patients with a serum potassium level greater than 3.5 mmol/L, it is recommend to
start insulin therapy immediately at a rate of 0.05-0.1 units/kg/hour to inhibit lipolysis and ketone
body production[11]. However, the blood glucose level of this patient with euDKA was relatively
low, and fluid replacement + low-dose insulin therapy could further reduce the blood glucose level.
Furthermore, it is recommended to maintain blood glucose levels at 8.88-9.99 mmol/L after cardiac
surgery[8]. Therefore, combined intravenous glucose injection was needed to avoid hypoglycaemia.
Simultaneous intravenous infusions of 5% glucose and insulin are used routinely. If hypoglycaemia
still occurs after the 5% glucose infusion, the use of 10% glucose is recommended[12-14]. If insulin
infusion does not resolve ketosis, the volume of insulin infusion[9, 15] should be increased. The
nursing care measures implemented for this patient were as follows: (1) Short-acting insulin was
continuously intravenously infused along with 5% glucose injection (1 U of insulin was added for
every 2~4 g of glucose). (2) The blood glucose levels were remeasured every 1~2 hours in the early
stage and every 4~6 hours in the later stage. The insulin dose was adjusted according to the blood
glucose levels. When the blood glucose level was <10 mmol/L, the treatment was changed to insulin
plus 10% glucose injection. (3) The blood ketone levels were reevaluated every 2 hours. After the
ketone level returned to normal, the insulin regimen was adjusted, according to the patient’s
condition, to a subcutaneous injection of short-acting insulin. In this patient, when euDKA was
diagnosed on the 5th day after surgery, his blood glucose level was 12.5 mmol/L, and his blood ketone
level was 6.3 mmol/L. Considering that the body was in a high-metabolic state after cardiac surgery,
a 12-U injection of human insulin plus 500 ml of 10% glucose was used for treatment. During the
treatment, the blood glucose level fluctuated at 7-13 mmol/L, and the blood ketone level continued
to decrease. The patient’s blood ketone levels returned to normal on the 8th day after surgery. No
adverse reactions related to insulin treatment occurred during this period.

3.4. Correction of Electrolyte and Acid—Base Disorders

Because diuresis promotes the excretion of potassium ions, euDKA is often accompanied by
hypokalaemia. For patients with a serum potassium level of 3.5-5.5 mmol/L, it is recommended to
provide a potassium supplement at a dose of 10 mmol/L. If the serum potassium level is >5.5 mmol/L,
the supplement may not be needed temporarily, but if the serum potassium level is <3.5 mmol/L, the
potassium supplement should be continued until the serum potassium level is > 3.5 mmol/L before
the start of insulin infusion[9, 16, 17]. The infusion of sodium bicarbonate is usually unnecessary
because metabolic acidosis can be corrected after adequate fluid replacement + insulin therapy, but
whether to provide a sodium bicarbonate supplement for patients with severe acidosis (pH <6.9) is
controversial[9, 18, 19]. Combination therapy with glucose and insulin promotes the entry of
potassium ions from the blood into the cells, thereby reducing the blood potassium level.
Hypokalaemia can cause arrhythmias[20]; therefore, strict maintenance of serum potassium levels is
required after cardiac surgery. During treatment, the serum potassium level, pH, residual base in
whole blood, anion gap, and PCO: should be closely monitored. The recommended nursing measures
and the measures implemented for this patient were as follows: (1) Potassium supplementation
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should be performed immediately in patients with severe hypokalaemia before treatment, and
insulin therapy should be started when the serum potassium level is >3.5 mmol/L. (2) After the start
of treatment, when the urine output is greater than 40 ml/hour and the serum potassium level is lower
than 5.2 mmol/L, potassium supplementation can be started to maintain a serum potassium level >4.0
mmol/L. (3) Blood gas analysis was conducted every 2 hours to determine the serum potassium level,
and the rate and amount of potassium supplement infusion were adjusted based on the
electrocardiogram (ECG) findings and urine output. (4) The pH, anion gap, residual base in whole
blood, and serum bicarbonate levels were reevaluated every 2 hours to determine the degree of
metabolic acidosis. Whether to provide a base supplement was determined on the basis of on the
results of these evaluations. (5) When intravenous infusion of sodium bicarbonate solution is used
for the treatment of severe acidosis, the infusion rate should not be too fast to avoid cerebral oedema.
When this patient was diagnosed with euDKA, his blood potassium level was >4.0 mmol/L. His blood
potassium level decreased to 3.3 mmol/L after 4 hours of treatment. He was immediately given a 10%
potassium chloride injection (20 ml) via intravenous infusion pump at a bolus speed of 8 ml/hour for
4 hours. The serum potassium level then increased to 4.3 mmol/L and was maintained within the
ideal range. At the time of euDKA diagnosis, the blood gas analysis results showed a pH of 7.49, a
PCO:2 of 23 mmHg, an anion gap of 28 mmol/L, and a residual base in whole blood of -8.3 mmol/L.
The patient had severe metabolic acidosis combined with respiratory alkalosis, and the patient did
not receive base replacement. The metabolic acidosis was relieved after 4 hours of fluid replacement
plus insulin treatment, and the patient did not develop metabolic acidosis again.

3.5. Monitoring for euDKA-Specific Symptoms

The presence of euDKA should be considered when diabetes patients have the following clinical
symptoms: nausea, vomiting, diffuse abdominal pain, polyuria, polydipsia, weight loss, dehydration,
weakness, fatigue, tachycardia, shortness of breath and Kussmaul breathing, and changes in mental
status[21, 22]. Studies[23, 24] have shown that euDKA patients often complain of nausea and
vomiting, and patients also experience gastrointestinal reactions after cardiac surgery[25]. Therefore,
close monitoring of patients with euDKA-related symptoms during treatment and the differentiation
of these symptoms from common symptoms after cardiac surgery are one of the focuses of nursing
evaluation. The recommended nursing care measures are as follows: (1) Be proactive about asking
the patient if he/she has any discomfort, such as fatigue and shortness of breath, to detect the
abnormalities in a timely manner. (2) Pay attention to gastrointestinal symptoms such as nausea,
vomiting, and abdominal pain. (3) Evaluate patients for symptoms such as polydipsia, polyphagia,
polyuria, and weight loss. (4) Evaluate the patient’s state of consciousness after each nursing shift,
and report any abnormalities in a timely manner. This patient complained of nausea and shortness
of breath 4 days after surgery. Gastrointestinal reactions are common after cardiac surgery; however,
we were not sufficiently vigilant. Four days after surgery, polydipsia and polyuria occurred; the 24-
hour urine output was 5670 ml, the drinking volume was 2100 ml, and the fluid intake and urine
output were -1264 ml. However, due to the relatively low blood glucose level, the ketoacidosis was
masked, and the patient was worried about diabetes insipidus; therefore, a routine urine test was
performed. The routine urinalysis results showed urinary ketone levels of 3+, and the diagnosis was
euDKA. Combination therapy with fluid replacement and insulin was started immediately. After
treatment, the patient’s urine output returned to normal levels, and there was no recurrence of
gastrointestinal reactions.

3.6. Prevention of Causes and Complications

The main inducers of euDKA include surgical stress, shock, infection, alcohol abuse, chronic
liver disease, hunger, improper diet, and pregnancy([3, 26, 27]. If not treated in a timely manner,
euDKA can lead to hypovolemic shock, renal failure, respiratory failure, acute gastric dilatation,
cerebral oedema, coma, or even death[28, 29]. The nursing care measures implemented for this
patient were as follows: (1) A piperacillin sodium and tazobactam sodium 4.5 g plus 100 ml normal
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saline intravenous drip was administered once every 8 hours to prevent infection. (2) An omeprazole
sodium 40 mg push injection was administered intravenously once per day, and a pantoprazole
sodium 40 mg enteric-coated tablet was orally administered once per day to protect gastrointestinal
function. (3) A glutathione injection (1.8 g plus 100 ml of normal saline) was administered via
intravenous drip once per day to protect liver function. (4) The concept of asepsis was followed in
nursing operations through strict hand hygiene, with handwashing before and after patient contact.
(5) The restrictive diet was adjusted after cardiac surgery. Total daily intake was not limited, and the
patient could choose low-glycaemic index (GI) foods and eat less but more often (5-6 meals a day).
(6) When eating, the head of the bed was adjusted to an angle of >45 degrees to avoid accidental
aspiration, and the patient was not allowed to lie down on their back until 2 hours after a meal. (7)
The patient was monitored for manifestations of liver function damage, such as anorexia, yellow
staining of the skin and sclera, and changes in urine colours. (8) The patient was monitored for
gastrointestinal symptoms such as nausea and vomiting. (9) The patient’s state of consciousness was
assessed after each nursing shift. The patient in this study experienced anorexia before surgery and
fasted with water only early after surgery. After the patient resumed their diet, due to the strict
volume requirements after cardiac surgery, the daily food intake was restricted, and the liquid diet
volume was approximately 300 ml per meal. He had nutritional disorders and was diagnosed with
euDKA. After that, the patient's diet was not restricted, but the amount of each meal was adjusted,
and the number of meals was increased. During this period, the patient experienced no adverse
reactions due to excess volume load. The treatment options included anti-infection treatment, liver
and gastrointestinal function protective treatment, myocardial polarization, and subcutaneous
injection of insulin. No complication of euDKA occurred in this patient during hospitalization.

4. Discussion

There is no systematic investigation of SGLT2i-related DKA. A meta-analysis published in 2020
showed that in T2D patients, SGLT2i can increase the risk of DKA by 2.13 times compared with
placebo or other hypoglycemic drugs other than insulin [30]. Among patients with type 1 diabetes
enrolled in SGLT?2i clinical trials, up to 9.4% developed ketosis and up to 6% developed DKA[31].
According to the EMA announcement, as of May 2015, a total of 101 T2D patients with DKA treated
with SGLT2i have been recorded in the EudraVigilance system worldwide, with an estimated
exposure of more than half a million patients/year. However, the proportion of DKA caused by
SGLT2i seems to be significantly higher than that observed in clinical trials, which may be related to
the lack of understanding of the risk factors and early clinical manifestations of DKA during the use
of this drug.

The causes of euDKA in diabetic patients include hunger, low-calorie diet, alcoholism,
pregnancy, chronic liver disease, insulin reduction and SGLT2i use [29]. SGLT2i users may develop
DKA when they have the following risk factors [32], including: T1D or latent autoimmune diabetes
in patients with T1D or late-onset autoimmune diabetes adults, LADA), previous history of DKA,
excessive alcohol or illicit drug use, pregnancy, low-carbohydrate or ketogenic diets, excessive
SGLT2i dosing, too rapid insulin dose reduction, and insulin infusion failure. The development of
DKA may be accelerated in these patients when the following predisposing factors [32]occur:
vomiting, hypovolemia or dehydration, acute infection, acute phase of illness, surgery, strenuous or
prolonged exercise, insulin pump failure or insulin infusion failure, or sudden interruption of insulin
therapy. In the case reported in this article, the patient had fasting after surgery, postoperative stress,
and diet was not fully recovered, and SGLT2i drugs were added to reduce glucose, resulting in
euDKA.

The clinical manifestations of DKA include: thirst, polydipsia, polyuria, dehydration, nausea,
vomiting, diarrhea, loss of appetite, abdominal pain, deep and rapid breathing, irritability, slow
reaction and lethargy[4]. The clinical manifestations of most patients with DKA caused by SGLT2i
are not typical, only mild dizziness, nausea, vomiting, abdominal pain or fatigue, and some patients
even feel slightly uncomfortable with normal or slightly increased blood glucose levels[10]. It has
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been reported that about 30% of DKA patients caused by SGLT2i are hyperglycemic DKA and 70%
are euglycemic DKAJ[33]. Due to the atypical clinical manifestations of DKA with normal blood
glucose, clinicians need to be more sensitive to identify and diagnose. Therefore, when patients are
in the acute phase of the disease, undergoing surgery, having reduced food and fluid intake,
dehydration, alcoholism, and sudden reduction in insulin dosage, and when they have unexplained
acidosis but normal blood glucose, it is necessary to be alert to the possibility of euDKA caused by
SGLT2i.

When DKA occurs during the use of SGLT2i, treatment measures include discontinuation of
SGLT2i, rehydration, administration of insulin, removal of incentives, and prevention and treatment
of complications[6], and the treatment principles are basically the same as those for other DKA. After
the patient developed euDKA, SGLT2i was stopped in time, and supplemented with fluid and alkali
supplementation, insulin hypoglycemic therapy, and symptomatic and supportive treatment, the
patient's DKA was relieved. In order to prevent DKA caused by SGLT2i, we should first identify
whether the patient has high-risk factors, and try to avoid using SGLT2i when the patient has high-
risk factors.

5. Conclusions

Most euDKA patients can recover with correct diagnosis and treatment. To detect euDKA in a
timely manner, nurses should accurately identify euDKA-specific symptoms and triggers, closely
monitor changes in circulatory indicators such as blood pressure, and dynamically monitor changes
in electrolytes, the blood glucose level, the serum potassium level, pH, and the serum bicarbonate
level during the course of clinical nursing care. Nurses should determine whether the patient has
metabolic acidosis and perform urine or blood analysis for ketones in a timely manner. For euDKA
after cardiac surgery caused by SGLT2i treatment, during fluid replacement, changes in serum
potassium levels should be closely monitored, the status of the cardiac volume load should be
dynamically evaluated, and the doctor should be notified immediately of any abnormality for timely
treatment to promote the early recovery of the patient.
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