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Learning Objectives

Articulate how breakdowns in communication amongst providers can lead to medical errors and

prolonged hospitalization.

Describe factors contributing to diabetic ketoacidosis (DKA) in pregnancy.

Identify medications used to safely treat nausea and vomiting in pregnancy.

Apply principles of team-based care and communication in a culture of safety to improve care in
complex health care situations.

The Case
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A 31-year-old nulliparous woman with a history of type 1 diabetes, managed successfully with an insulin
pump, presented to the Emergency Department (ED) at a gestational age of 6 weeks with 3 days with
nausea and vomiting. On arrival, her laboratory tests revealed an elevated white blood cell count of 14,640,
high serum glucose values of 157 to 194 mg/dL, a blood urea nitrogen (BUN) to creatinine ratio of 15
(suggesting mild volume depletion), an elevated anion gap of 16, and a beta-hydroxybutyrate level of 17.
Maternal Fetal Medicine (MFM), endocrinology, and gastroenterology were consulted.

The patient was admitted to the inpatient internal medicine unit with a diagnosis of diabetic ketoacidosis
(DKA). She was given intravenous fluids and continued insulin pump management of her blood glucose. To
reduce nausea and vomiting, the primary team initially ordered intramuscular (IM) trimethobenzamide, later
substituted ondansetron, and then reached out to the MFM consultant for advice on antiemetic use in
pregnancy. The MFM team provided written recommendations and rounded on the patient daily. However,
the patient’'s symptoms persisted, and she developed a progressively worsening metabolic acidosis with an
anion gap peaking at 20.

Several days after admission, while the MFM team was rounding, the patient reported that she was being
transferred to another hospital. Subsequently the MFM team reached out to the primary team and
recommended transfer to the in-house obstetric service. The patient’s care was assumed by the obstetrics
team, and within 12 hours her anion gap was closed. Her nausea and vomiting resolved, and she was
discharged home the next day.

The Commentary

By Sarah Marshall, MD, and Nina M. Boe, MD

This case describes a 31-year-old pregnant patient with type 1 diabetes on an insulin pump who was
hospitalized for euglycemic diabetic ketoacidosis (DKA). She was treated for dehydration and vomiting, but
not aggressively enough, and her metabolic acidosis worsened over several days. The primary team
hesitated to prescribe medications despite their safety in pregnancy and delayed reaching out to the MFM
consultant. The consultant made recommendations but did not ensure that the primary team received and
understood the information. Presumably there was no direct communication between these providers until
several days after admission, triggered by an impending transfer to an outside hospital. When that
communication finally happened, it improved the patient’s course of care. Instead of being transferred to an
outside hospital, the patient was transferred to a different service, her DKA resolved rapidly, and she was
discharged. The physicians in this case were not communicating effectively, nor were they functioning as a
team, which put patient safety at risk and resulted in a prolonged hospitalization.

Approach to Improving Safety & Patient Safety Targets

Euglycemic DKA in pregnant patients

DKA is an acute, potentially life-threatening complication of diabetes mellitus (DM). Euglycemic DKA is
defined as ketoacidosis in the absence of pronounced hyperglycemia and affects up to 5% of all diabetic

pregnancies.:2 While more common with type 1 DM, euglycemic DKA can also occur in patients with type
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2 DM. In pregnancy, it can occur in patients with either pregestational or gestational diabetes. A 2020 study
in the United Kingdom reported an incidence of DKA of 6.3 per 100,000 pregnancies. Half of the episodes
of DKA were euglycemic, and approximately 15% of patients with DKA had more than one episode during
pregnancy.3 Identifying DKA in pregnancy is challenging because the presentation is often vague, and
onset can be rapid. Nausea and vomiting are often prominent presenting features of DKA, but these
symptoms are also common during normal pregnancies. Precipitating factors for DKA include infections,
new-onset diabetes, insulin pump failure or missed doses, hyperglycemia-inducing medications such as
oral steroids, and diabetic gastroparesis (leading to erratic oral intake and delayed gastric emptying).

Managing euglycemic DKA requires aggressive volume replacement with intravenous fluid, correction of
electrolyte abnormalities, and intravenous insulin therapy. These authors recommend providers follow the
American College of Obstetricians and Gynecologists’ (ACOG) guidelines for managing DKA in pregnancy.
4.5 For patients who use an insulin pump (as the patient in this case did), providers should have heightened
awareness of the risk of pump malfunction, most commonly due to kinking, blocking, or dislodgement of the
infusion catheter.8 Patients treated with continuous subcutaneous insulin infusions may have a higher rate
of DKA episodes than patients receiving multiple daily injections (e.g., 13% compared with 1.6%, P=.04, in
one study’), although systematic reviews have not shown convincing evidence to support the use of one
form of insulin administration over another for pregnant women with diabetes.8

Safe Medication Prescribing in Pregnancy-Associated Nausea and Vomiting

Choice of medications in pregnancy should include considerations of overall efficacy, safety, and
gestational age. Many resources exist to aid providers including an algorithm developed by ACOG for
managing nausea and vomiting in pregnancy.2:19 It outlines a range of non-pharmacologic options as first
line, including eating small frequent meals, avoiding spicy or fatty foods, eliminating supplemental iron, and
avoiding sensory stimuli (e.g., odors, heat) that may provoke nausea. Ginger capsules (250 mg four times
daily) may reduce nausea but have no apparent benefit in reducing vomiting. If symptoms persist, the
guideline recommends adding vitamin B (pyridoxine) 10-25 mg orally (either alone or in combination with
doxylamine 12.5 mg), three or four times daily. A systematic review of randomized controlled trials (RCTSs)
found a paucity of high-quality evidence,11 but a recent systematic review of both RCTs and non-RCTs
found that pyridoxine was associated with improvement in mild nausea and vomiting.12

Antihistamines or phenothiazines, such as dimenhydrinate, diphenhydramine, prochlorperazine or
promethazine are recommended next. All of these medications are given orally except for prochlorperazine
and promethazine, which can also be given rectally. At this point in the algorithm, providers must evaluate
hydration status. If the patient is not dehydrated, the guideline recommends adding metoclopramide (oral or
IM), ondansetron (oral), promethazine (oral, rectal, or IM), or trimethobenzamide (IM). However, for
dehydrated patients, intravenous fluid replacement and medications are recommended (i.e.,
dimenhydrinate, metoclopramide, ondansetron, or promethazine).

In this case, the primary team initially chose trimethobenzamide, a dopamine receptor antagonist, and then
switched to ondansetron, a serotonin 5-hydroxytryptamine (type 3) receptor antagonist, to manage the
patient’s vomiting. It is possible that they used the algorithm but incorrectly assessed that the patient was
not dehydrated. A more likely scenario is that they chose familiar medications, considering safety in
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pregnancy as an afterthought. Trimethobenzamide and ondansetron have limited evidence of safety in
pregnancy. When taken at higher doses, ondansetron can prolong the QT interval and may increase the
chance of cleft palate when used in the first trimester.13.14 Had the primary team clearly and directly
communicated their questions about medication use in pregnancy to the consultant, or if the MFM
consultant had ensured that the primary team received and understood their medication recommendations,
it would have improved the patient’s care.

Systems Change Needed / Quality Improvement Approach

In complex health care situations, such as our case of a patient who was in her first trimester of pregnancy
and developed DKA, good communication and teamwork are critical. When communication breaks down,
patient safety can be compromised. More than twenty years after Institute of Medicine’s (IOM) landmark
report “To Err is Human,” we are still struggling to improve safety in healthcare. Optimizing patient safety

culture and building better teams are listed as two of the ten “Patient Safety Tips for Hospitals”

recommended by the Agency for Healthcare Research and Quality (AHRQ). A recent cross-sectional study
of patient safety culture and teamwork in intrapartum care demonstrated that healthcare professionals’
perceptions of patient safety culture and teamwork were significant for overall patient safety.12

Communication in a Culture of Safety

Creating a culture of safety builds shared values and norms amongst interprofessional teams. These

values and norms then serve to guide teams’ behaviors. While there are many aspects to creating a culture
of safety, communication is a key component. When communication breaks down, patient safety can be
compromised, often leading to inefficient use of valuable resources. Key behaviors to emphasize in a
patient safety culture include the following:

e Encourage questions (for clarification or to increase knowledge).
e Communicate directly (ideally face to face or at least talking together).
e Conduct shared (or team-based) patient rounds and discussions of management plans.
e Create a blame-free environment in which individuals can report errors or near misses without fear
of reprimand or punishment.
e Collaborate across ranks and disciplines to seek solutions to patient safety problems.
e Provide patient safety culture training to all providers.
e Use shared language. Several tools can help:
o SBAR (Situation, Background, Assessment, Recommendation).
o CUS Words (“I am Concerned,” “I am Uncomfortable,” “This is a Safety Issue”).
o Closed Loop Communication: sender gives an instruction to a receiver, the instruction is
received, the receiver repeats it back, the sender confirms to close the loop.

Team-Based Care

The complexity of our constantly evolving health care system necessitates that care delivery occurs in a
team-based structure. Health care teams are multidisciplinary, bringing together professionals from
different fields to determine and deliver patients’ treatment. When pregnant patients are hospitalized with
acute medical ilinesses, primary providers can include midwives, obstetricians, family medicine physicians
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or internists, and multiple specialist physicians may be part of the team. The specific primary and specialty
team composition depends on the hospital’'s volume and resources. Given this variability, it is critical that
teams have shared norms. The National Academy of Medicine’s discussion paper on team-based health
care offers principles that can guide health care teams in a variety of settings:16

e Shared goals: Establish shared goals that reflect patient and family priorities and can be clearly
articulated, understood, and supported by all team members.

e Clear expectations: Set clear expectations for each team member’s functions and responsibilities to
optimize efficiency. The team can accomplish more than the sum of its parts.

e Mutual trust: Team members earn each other’s trust, creating norms of reciprocity and greater
opportunities for shared achievement.

e Effective communication: The team prioritizes and continuously refines its communication skills.
Consistent channels are accessed and used by all team members across settings.

e Measurable processes and outcomes: The team agrees on and implements reliable and timely
feedback on successes and failures. These are used to track and improve performance.

Had the health care providers in our case utilized these principles, the patient's DKA might have been
treated in a more timely and effective manner. Let us demonstrate how this case might have gone
differently if the providers had used appropriate tools in their communication with each other.

Example of SBAR (Primary provider to MFM consultant):

Situation: | am caring for a patient who is vomiting with a BUN-to-creatinine ration of 15
Background: She is 6 weeks pregnant and in DKA

Assessment: Oral therapy has not been sufficient

Recommendation: | think she needs medications that are safe during pregnancy. What do you
recommend?

Example with CUS Words (MFM consultant to primary provider):

C: I'm concerned that she’s still dehydrated.
U: I'm uncomfortable with her anion gap increasing.
S: This is a patient safety issue.

Example of Closed Loop Communication:
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Primary provider to MFM consultant
I'dlike to transfer this patient because

her condition doesn’t seem to be
impraoving on our service. She needs
more specialized care.

Sending communication to
receiver

Closed Loop
Communication

Instruction received, repeating
Confirms to close loop back

Primary provider to MEM consultant
Thank you for taking this patient as a

MEM consultant to primary provider
I hear that you're ready to transfer the

transfer onto your team this afternoon.
Please let us know if you need any
additional information.

patient and agree that it’s a good idea.
We will take her on the obstetrics teamn
this affernoon.

Take-Home Points

e Caring for pregnant patients with acute medical illnesses such as DKA is optimally done by a
collaborative, coordinated team.

¢ Providers should consider safety for the fetus before prescribing medications to pregnant patients.
For example, ondansetron is a third-line medication for nausea and vomiting in pregnancy;
metoclopramide, antihistamines, and phenothiazines are considered safer choices.

¢ All health care providers should receive training about patient safety culture and working in
interprofessional teams.

e SBAR, CUS words, and Closed Loop communication are tools that health care providers can use to
improve communication.
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