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Abstract

Long standing hyperglycemia can be a risk factor for abscess formation, and abscess can further increase serum glucose levels. This is a fatal case of multiple liver and
splenic abscesses from Streptococcus anginosus bacteremia in a patient presenting with diabetic ketoacidosis and elevated liver enzymes.

Introduction

A common etiology of diabetic ketoacidosis is severe infection [1],
and hyperglycemia has been reported to be a possible risk factor for
developing a liver abscess [2]. Streptococcus anginosus is a subgroup
of streptococcus viridians, which commonly exists in normal oral
and gastrointestinal flora. Streptococcus anginosus differs from other
bacterial subgroups as Streptococcus anginosus may cause abscess
formation [3]. A review of the literature presents few case reports
regarding Streptococcus anginosus bacteremia and its association
with liver abscess [4,5]. This is a fatal case presentation of a patient
with diabetic ketoacidosis who developed multiple liver and splenic
abscesses from Streptococcus anginosus bacteremia.

Case presentation

A 63-year-old male presented to the emergency room with
generalized weakness, polydipsia and polyuria for one week. He
denied fever, chills, cough, sore throat, chest pain, nausea, vomiting,
diarrhea, abdominal pain, or contact with individuals who were ill. The
patient had a history of diabetes mellitus and complete heart block s/p
pacemaker insertion in 2015. He had stopped taking metformin and
glipizide for several weeks due to insurance issues. On admission, the
patient was afebrile, with a temperature of 97.4 degrees Fahrenheit,
heart rate of 96 beats per minute and respiratory rate of 18 breaths per
minute. The patient’s blood pressure was 107/57 mmHg and oxygen
saturation was 96% on ambient air. The physical exam was negative
except for dry oral mucous membranes and the patient having an
acutely ill appearance. Lab results showed: WBC 13.37 K/uL, Hgb
14.7 g/dl, Platelets 183 K/uL, BUN 69 mg/dL, Creatinine 1.8 mg/
dL (baseline 1.0), AST 125 U/L, ALT 139 U/L, ALP 264 U/L, total
bilirubin 0.8 mg/dL, anion gap 28, HbAlc 14.5 mg/dL, serum glucose
462 mg/dL, CO, 13 mmol/L and positive urine ketones. The patient
was admitted and started on the standard treatment for diabetic
ketoacidosis. On the second day of hospitalization, an abdominal
ultrasound showed heterogeneous hypoechoic lesions in the liver
and an abdominal computerized tomography scan was ordered. On
the third day of hospitalization, the patient developed a fever of 102
degrees Fahrenheit and a HR of 180 beats per minute. The systolic blood
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pressure dropped to 80 mm Hg. The patient was started on intravenous
Vancomycin, Cefepime and Flagyl. Blood culture results were positive
for Streptococcus anginosus. An abdominal computerized tomography
scan with intravenous contrast showed multiple peripherally enhanced
low density lesions throughout the liver with the largest measuring 9.6
x 7.5 cm, and an enlarged spleen with an 8.7 x 3.7 x 3.9 cm low density
multi-loculated fluid collection (Figure 1). Core needle biopsy showed
polytypic plasma cell proliferation with micro-abscesses compatible
with the clinical suspicion of liver abscesses. Additional evaluation
for malignancy included tumor markers, serum/urine protein
electrophoresis, and peripheral blood flow cytometry. Results of the
tests were negative. General Surgery was consulted but no surgery was

Figure 1. Multiple peripheral enhanced low density lesions throughout liver and an
enlarged spleen with a low density multiloculated fluid collection showed on abdominal
CAT scan with IV contrast.
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planned in view of the extensive nature of the lesions and poor clinical
condition. A hepatic drainage tube was placed and purulent exudative
fluid was drained. Cultures performed on the drainage fluid showed
gram positive cocci, which failed to grow on subculture. The patient
died due to refractory septic shock on day 22 of hospitalization despite
aggressive treatment with antibiotics.

Discussion

Severe infection is one of the most common etiologies of diabetic
ketoacidosis [1]. The possible mechanisms may include increasing
glycogenolysis, stress induced physiological steroid production,
peripheral insulin resistance etc [6]. In our reported case, the HbAlc on
admission was 14.5, which implies long standing hyperglycemia before
abscess formation. The development of multiple abscesses further
increased the serum glucose levels, adding to the risk of metabolic
acidosis.

The patient did not present with any fever, or abdominal symptoms
on admission. Any patient presenting with diabetic ketoacidosis and
abnormal liver functions may warrant prompt abdominal imaging or
empiric antibiotics treatment.

Streptococcus anginosus has the unique characteristic of
producing abscesses, which distinguishes it from other bacteria in
the Streptococcus Viridians subgroups [3]. Common sites of abscess
formation are brain, lung, liver and spleen. Underlying conditions
associated with abscess formation include dental infection, malignancy
and gastrointestinal diseases, which were not identified in our patient
[7-9]. Several cases are reported worldwide with coexisting brain-liver,
brain-lung and brain-spleen abscess with or without bacteremia [5].
This case is unique as the patient developed multiple liver and spleen
abscesses with Streptococcus anginosus bacteremia.

The pathology report demonstrated plasma cell proliferation with
micro abscesses. Plasma cells play an important role in producing
antibodies in the in adaptive immune response. The association
between plasma cell proliferation and liver abscess is unknown. Also,
in our case, further evaluation for plasma cell disorders, including
tumor markers, serum/urine protein electrophoresis, and peripheral
blood flow cytometry demonstrated negative results [10].

A dilemma was encountered during treatment. Per the current
treatment guidelines, image-guided percutaneous drainage or surgical
drainage were recommended due to poor penetration of antibiotics
[11]. In reported cases, drainage of the abscess with intravenous
antibiotics (Penicillin or Cephalosporin) had a high rate of cure [5].
However, in our patient, there were multiple abscesses throughout
the liver, which made either percutaneous drainage (failure to drain

all the abscesses found) or surgical drainage (possible need to sacrifice
the whole liver) extremely challenging. Despite intravenous antibiotic
administration and two percutaneous abscess drainages, the patient
died of profound septic shock.

Conclusion

This case suggests that long standing hyperglycemia can be a
risk factor for liver and splenic abscess formation associated with
Streptococcus anginosus bacteremia. This was further complicated by
the development of diabetic ketoacidosis and this combination was
life-threatening. The authors recommend that any patient presenting
with diabetic ketoacidosis and an acute elevation of liver enzymes
be evaluated by prompt abdominal imaging studies with initiation
of antibiotic therapy to decrease the morbidity and mortality in this
population. There is a further need to follow similar case reports,
which may enlighten provide a better understanding of etiology and
treatment options.
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