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Dr. DerekMonette: Today’s case is that of a 46-year-old
male with recent diagnoses of Lyme disease and babesi-
osis who presented to our emergency department (ED)
with abdominal pain, nausea, and diarrhea. The patient
was previously healthy and had been well until approxi-
mately 2 weeks before the day of ED presentation,
when he developed headache, fatigue, and myalgias. He
also noticed that his right calf ‘‘looks sunburned,’’ and
was warm to the touch. He was evaluated by his primary
care physician (PCP) after 1 week of symptoms. A
screening enzyme-linked immunosorbent assay for
Lyme, ordered by his PCP, was positive, and he was sub-
sequently started on doxycycline. His follow-up Lyme
IgM Western blot was positive, and an IgG Western
blot was equivocal. Three days later, he developed fever
to 101�F, a dry cough, and worsening myalgias. His PCP
obtained a chest x-ray study, which did not show any pa-
thology. Laboratory studies from the second PCP visit
revealed hemoglobin and hematocrit of 13.5 g/dL and
39.7%, respectively, in addition to a platelet count of
62,000/mL, alanine aminotransferase (ALT) of 93 U/L,
and aspartate aminotransferase (AST) of 75 U/L. A
blood smear for babesia was performed and returned
with a positive result, at 0.3% parasitemia. The patient
was referred to an infectious disease (ID) specialist
and was started on atovaquone and azithromycin. He
started these medications the night before presenting to
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the ED for evaluation of his new abdominal pain, nausea,
and diarrhea.

In the ED, the patient reported a gradual onset of
crampy, constant, bilateral upper quadrant abdominal
pain without radiation. This pain was associated with
nausea and loose, non-bloody stools. These symptoms
began hours after taking his first dose of atovaquone
and azithromycin. He reported recent tick exposure while
traveling to Nantucket, followed by the development of a
mild headache, which had been constant over the past
2 weeks. He denied any focal weakness or neck stiffness.
He had been adherent to his doxycycline and other anti-
microbials and was avoiding sun exposure as instructed.
The review of systems was notable for the absence of
any other recent antibiotic exposure or travel.

The patient’s medical history was notable for hyper-
tension, hyperlipidemia, and prior alcohol use disorder.
He reported recent reduction in his alcohol intake over
the previous months. He had no surgical history and sim-
vastatin was his only daily medication prior to his recent
illness. He had no known allergies. His social history was
only notable for alcohol use, and he denied tobacco or
illicit substance use. He lived in Boston with his wife
and two young children.

Dr. Emily Miller: How did the patient appear on
arrival to the ED? Could you describe his physical exam-
ination?
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Dr. Derek Monette: The patient was afebrile, with a
heart rate of 88 beats/min, blood pressure of 101/
66 mm Hg, respiratory rate of 16 breaths/min, and an ox-
ygen saturation of 99% on room air. He appeared uncom-
fortable, but not acutely ill. He was alert, oriented, and
answering questions appropriately in full sentences. He
was warm to the touch, but there was no diaphoresis.
His mucous membranes were dry. His lungs were clear
bilaterally, and his cardiac examination was without
murmur. His abdomen was soft, mildly tender to palpa-
tion of both the right and left upper quadrants. He had
no shake or tap tenderness and no rebound or guarding.
There was no joint swelling or pain with range of motion,
and his skin was without any lesions.

Dr. Emily Miller: After examining the patient, what
diagnoses were you considering? How did his positive
Lyme and babesia testing factor into your initial clinical
impression?

Dr. Derek Monette: The patient’s abdominal pain,
nausea, and loose stools started shortly after initiating
treatment for babesia. These symptoms were distinctly
different from the headache, fatigue, and myalgias of
the past 2 weeks. Both azithromycin and atovaquone
are associated with gastrointestinal side effects, including
diarrhea, and could have explained the patient’s new
symptoms. However, a broad differential for his upper
abdominal pain, nausea, and diarrhea was considered.
Viral gastroenteritis and foodborne disease commonly
present with these symptoms, however, the patient had
no known sick contacts or exposures. Gastritis, esophagi-
tis, gastroesophageal reflux, and peptic ulcer disease may
present with upper abdominal pain and nausea or vomit-
ing, and his previous frequent alcohol use is a risk factor
for these etiologies, along with pancreatitis. However, all
of these etiologies are less likely to explain the patient’s
loose stools. His presentation was also less consistent
with a bowel obstruction or mesenteric ischemia. He
had no risk factors of ischemic colitis, which include
dysrhythmia, valvular disease, and impaired cardiac
function (1). Infectious colitis was considered, although
colitis related to Clostridium difficile seemed unlikely.
Although he was currently treated with doxycycline,
this antibiotic is not classically associated with the devel-
opment of colitis and he had only been taking the medi-
cation for 1 week (2). There was no history of trauma
to raise concern for liver or splenic lacerations. Pyelone-
phritis and renal colic may present with upper abdominal
pain and nausea, although the patient did not report any
urinary symptoms or flank pain, making these diagnoses
less likely. Finally, pulmonary diseases, such as pneu-
monia, pleural effusion, and pulmonary embolism, may
present with upper abdominal pain, however, these are
unlikely to cause nausea and diarrhea; additionally, this
patient did not endorse any respiratory symptoms. Given
the patient’s overall appearance on arrival to the ED,
including normal vital signs and lack of peritonitis on
abdominal examination, life-threatening etiologies of
his symptoms seemed lower on the differential, and the
initial focus was on treating his symptoms with i.v. fluids,
analgesia, and anti-emetics.

Dr. Emily Miller: What did the initial laboratory
studies reveal?

Dr. DerekMonette: In the ED, the patient’s complete
blood count was notable for a drop in the hemoglobin and
hematocrit compared to the studies from the previous
day—from 13.5 g/dL and 39.7% to 10.9 g/dL and
31.4%, respectively (with a mean corpuscular volume
of 87 fL). The platelet count remained low, but stable,
at 58,000/mL. The white blood cell count was 4400/mL.
The carbon dioxide level was 24 mmol/L and there was
no anion gap, with a lactic acid of 2.0 mmol/L. The liver
function studies included an ALTof 60 U/L, ASTof 56 U/
L, and alkaline phosphatase of 92 U/L. The lipase was
within normal limits. The urinalysis was negative for
red or white blood cells and otherwise unremarkable.
During the initial period of his ED course he received
2 L of i.v. normal saline, 4 mg of i.v. morphine, and
4 mg of i.v. ondansetron for his pain, nausea, and pre-
sumed dehydration.

Dr. David Brown: What was your impression of the
drop in his hemoglobin and hematocrit?

Dr. Derek Monette: The acute drops in hemoglobin
and hematocrit were surprising, as we had not anticipated
acute blood loss as a likely etiology of his presentation.We
had to rethink our differential at this point, however, we
were reassured by his presenting vital signs, normal car-
bon dioxide, and absence of an anion gap. Intra-
abdominal hemorrhage and gastrointestinal bleeding are
life-threatening sources of acute blood loss, however, he-
molysis was another consideration in a patient with
recently diagnosed tick-borne illness. Babesiosis causes
hemolysis and some degree of anemia is common, de-
pending on the degree of parasitemia. This patient’s initial
parasitemia was quite low, however. Further, babesiosis
can lead to profound anemia and disseminated intravas-
cular coagulopathy (DIC), but these are rare complications
(3–5). We broadened our differential to include these, but
the patient’s normal coagulation studies and indirect
bilirubin argued against DIC. Our primary concern was
for acute blood loss, and we reassessed the patient with
a plan for repeat abdominal examination and to perform
a rectal examination. However, we found the patient to
have rigors and worsening abdominal pain from
presentation. He appeared pale and the abdomen was
rigid. The heart rate had increased to116 beats/min and
the systolic blood pressure had decreased to 88 mm Hg.

Dr. Jim Gordon: What were your initial steps in
resuscitating this patient?
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Dr. Derek Monette: This clinical change, in combi-
nation with the acute drop in hemoglobin and hemato-
crit, suggested acute intra-abdominal hemorrhage. We
pursued several steps in parallel. We placed 2 large-
bore i.v. catheters to facilitate rapid volume resuscita-
tion, requested an emergent surgical consultation, and
performed a bedside focused abdominal sonography in
trauma examination. We repeated the patient’s labora-
tory studies. The bedside ultrasound revealed free fluid
in both the right and left upper quadrants and pelvis.
We obtained emergency release blood products and
initiated a transfusion with packed red blood cells. The
repeat hemoglobin and hematocrit later returned at
6.7 g/dL and 19.5%, respectively, consistent with hem-
orrhagic peritonitis. Our surgical colleagues expedi-
tiously evaluated him.

Dr. Emily Miller: Describe your differential for this
patient’s free fluid and peritonitis in the absence of
trauma?

Dr. Derek Monette: Potential etiologies for this pa-
tient’s acute atraumatic hemorrhagic peritonitis included
liver or splenic rupture, leaking aortic dissection or aneu-
rysm, or a perforated gastric or duodenal ulcer. At this
time, we were most concerned for splenic rupture, given
his known babesia, and its association with splenomeg-
aly. Though rare, splenic rupture has been reported in
cases of babesiosis, and concurrent Lyme disease may in-
crease the overall severity of disease manifestation (6–
10). Although the most common etiology of atraumatic
splenic rupture is a malignancy, this seemed less likely,
given the history of present illness. Infectious causes
are the next most common cause of atraumatic splenic
rupture, including mononucleosis and malaria. The
patient’s presentation was less consistent with these
infections, and babesia was the likely culprit (11).

Dr. David Brown: Please tell us what happened next
with your patient.

Dr. Derek Monette: The patient went directly from
the ED to the operating room (OR) where General Sur-
gery performed an exploratory laparotomy. In the OR,
the patient’s spleen was noted to have a normal-sized
spleen with an obvious laceration of the inferior pole.
The abdomen was full of old blood and clots. General
Surgery completed a splenectomy, during which the pa-
tient received 3 units of packed red blood cells, 2 units
of fresh frozen plasma, and one 6-pack of platelets. The
patient had an unremarkable postoperative course; he
was monitored in the surgical intensive care unit for <
24 h and discharged from the hospital on postoperative
day 4. Over the course of his hospitalization, he received
therapies for his concomitant Lyme and babesia infec-
tions, later completing a 2-week course. He also received
a vaccination series for adults with asplenia (HiB, MCV4,
MenB, and PCV13). These protect against infection from
encapsulated organisms, including Haemophilus influen-
zae type b and various meningococcal and pneumococcal
bacteria. One week after his surgery, he was evaluated at
ID follow-up clinic, where he reported he was tolerating
his medications and had full resolution of all symptoms.

Dr. Emily Miller: What are the key learning points
from this case?

Dr. DerekMonette: The key learning points from this
case include recognition of the acute abdomen, knowl-
edge of zoonotic infections and their association with
splenic rupture, and the importance of patient reassess-
ments.

First, this case underscores the importance of recog-
nizing an acute abdomen. Patients with peritonitis often
have time-sensitive illnesses that require emergent ther-
apy, often operative, and delays in diagnosis and treat-
ment increase morbidity and mortality. Remembering to
consider life-threatening etiologies of acute abdominal
pain for all patients presenting with abdominal pain is
key.

This case also highlights the importance of knowing
some of the complications of zoonotic infections. In addi-
tion to splenic rupture, life-threatening complications
associated with babesia include acute respiratory distress
syndrome and DIC. Interestingly, nausea, vomiting, and
diarrhea are predictive of severe babesia infection (10).
However, other predictive factors include male sex, alka-
line phosphatase values > 125 U/L, and white blood cell
counts > 5.0 K/mL (12). This patient had only one of these
three objective risk factors. Patients with concomitant
Lyme and babesia infections may, in fact, experience a
greater number of acute symptoms and a longer duration
than patients with isolated Lyme disease (10,13). Our
patient required surgical management of his splenic
rupture, however, non-operative management has
become the treatment of choice to preserve splenic im-
mune function. Mortality in atraumatic splenic rupture
is associated with splenomegaly, age older than 40 years,
and neoplastic etiologies (14). A palpable spleen may be
the only early finding on examination, but a spleen must
increase in size by approximately 40% before it becomes
palpable (14). If diagnosed early, a hemodynamically sta-
ble patient may be managed with splenic artery emboliza-
tion (15).

Lastly, a key learning point from this case is the value
of serial patient assessments. This patient’s initial ED
presentation did not suggest acute intra-abdominal hem-
orrhage from splenic rupture; although he had tenderness
on abdominal examination, he had normal vital signs and
there was no peritonitis. Recognizing that the patient’s
initial laboratory results were not consistent with pro-
viders’ initial expectations and promptly reassessing
the patient were critical in arriving at the correct diag-
nosis.
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