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Original Article

Patient Report

A 9-year-old black male with β-thalassemia major  
presented to the pediatric emergency department (ED) at 
the Children’s Hospital of Georgia with a 2-day history 
of nonproductive cough, diffuse cramping abdominal 
pain, profuse watery nonbloody diarrhea, and a tempera-
ture of 102°F. Sick contacts included multiple other rela-
tives, including his grandmother, who developed 
symptoms 2 days prior to our patient, with most family 
members experiencing nonbilious emesis as well. Our 
patient’s past medical history is significant for 
β-thalassemia major diagnosed shortly after birth due to 
an abnormal newborn metabolic screen. At 6 months of 
age, he received his first blood transfusion. He now 
receives transfusions monthly and is on oral Exjade (an 
iron chelating agent). He also had a splenectomy 2 years 
prior to his presentation due to hypersplenism.

On evaluation in the ED, the patient was pale and in 
no apparent distress with a blood pressure of 91/58 mm 
Hg, respiratory rate of 36 breaths per minute, heart rate 
of 142 beats per minute, and a temperature of 39.9°C. 
The remainder of his exam was unremarkable. Due to 
profound tachycardia, hypotension, and concern for 
possible sepsis, the patient was given a normal saline 
fluid bolus, and a blood culture was obtained. A chest 
radiograph showed a left lower lobe pneumonia. 

Pertinent laboratory findings included white blood cell 
count of 50.2 × 103/µL, with a differential of 80% neu-
trophils, 12% bands, 5% lymphocytes, 3% monocytes; a 
hemoglobin of 5.0 g/dL; a hematocrit of 15.3%; and a 
platelet count of 463 × 103/µL. Antibiotics were started 
and he was transferred to the inpatient Pediatric 
Hematology/Oncology service.

Clinical Course

On admission to the inpatient service, a transfusion of 2 
units of packed red blood cells was initiated. Within 2 
hours of starting the transfusion, our patient developed a 
fever of 40.4°C, a heart rate of 143, a blood pressure of 
103/31, and a respiratory rate of 34 with audible grunt-
ing. He was then placed on 2 liters of 100% oxygen via 
nasal cannula, given a normal saline fluid bolus, and 
transferred to the pediatric intensive care unit for further 
care.
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Abstract
Yersinia enterocolitica is a gram-negative cocobacillus causing a range of illness from self-limited enteritis to invasive 
disease, including septicemia. It is a particularly virulent pathogen in patients with underlying hemoglobinopathies 
who are predisposed to iron overload. A substantial risk factor for disease in children and infants is exposure to the 
household preparation of chitterlings. Early identification of these patients is critical in the pediatric intensive care 
unit as this cause of septicemia can be missed with the potential for significant morbidity. We report an interesting 
case of Yersinia septicemia in a patient with iron overload disease from chitterling ingestion managed in the pediatric 
intensive care unit.
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Shortly after arrival to the unit, the patient was given 
a second blood transfusion, 2 additional fluid boluses, 
and was started on dopamine and vancomycin in addi-
tion to ceftriaxone. His diarrhea continued and stool 
studies were obtained including rotavirus antigen, a 
stool culture, occult blood screening, and a gram stain of 
the stool. During his 2-day pediatric intensive care unit 
stay, he was quickly weaned off pressor support and 
oxygen. The blood culture performed in the ED grew 
gram-negative non–lactose fermenting bacilli; thus, 
vancomycin and ceftriaxone were discontinued and the 
patient was switched to cefepime for monotherapy. The 
patient was then transferred back to the hematologic 
inpatient service for further care.

On the fifth day of admission, the blood culture was 
identified as Yersinia enterocolitica and intravenous 
gentamicin was added to cefepime for additional gram-
negative coverage. Once sensitivities became available, 
the intravenous antibiotics were discontinued and the 
patient was started on oral trimethoprim–sulfamethoxa-
zole. Oral antibiotics were continued for 14 days after 
discharge home.

Discussion

Yersinia enterocolitica is a gram-negative cocobacillus 
causing a range of illness from self-limited enteritis to 
invasive disease, including septicemia.1,2 Human clini-
cal infections with Y enterocolitica septicemia are 
mostly due to the ingestion of the microorganisms in 
contaminated food and water,3 or by direct inoculation 
through blood transfusion.4 Septicemia caused by Y 
enterocolitica may occur in a normal human host, an 
immunocompromised human host, and even those with 
an underlying disorder.5-7 In children, especially, Y 
enterocolitica is an important cause of enteritis often 
leading to bacteremia.8

The average annual incidence of Y enterocolitica 
infection in the United States during 1996 to 2007 was 
3.5 cases per million people and in Europe is ranked third 
among notified bacterial zoonosis after campylobacterio-
sis and salmonellosis. Although bacteremia is probably 
the most common manifestation of invasive disease 
caused by Y enterocolitica, the most common presenting 
features in young children tend to be enteritis and entero-
colitis peaking during the winter months.9 In our patient, 
presenting signs of diffuse abdominal pain and diarrhea, 
without a surgical abdomen, was overshadowed by the 
concern for sepsis, but was consistent with the presenting 
signs of Y enterocolitica infection. In addition, risk fac-
tors including presentation during the winter months 
were present, as this patient presented a week after 
Christmas Day. Risk factors for Y enterocolitica such as 

those found in our patient are important, as human infec-
tion with Y enterocolitica could be easily overlooked and 
prolong the treatment course for these patients.

Although the factors predisposing to septicemia in 
normal infants and children are not well identified, some 
studies have linked food-borne pathogens as a source of 
infection among others.1,2 Multiple sources have identi-
fied Y enterocolitica serogroup O:3 infection, specifi-
cally, as an invasive serogroup associated with the 
household preparation of chitterlings in infants and  
children.8,10-12 Interestingly, pork products and pigs 
appear to be an important reservoir for this serotype,11,12 
and exposure to the preparation of chitterlings, without 
actual ingestion, is a substantial risk factor for disease 
with incidence being more commonly seen in black 
patients than non-blacks.10,11

On further investigation, it was found that many 
other household members were affected with symptoms 
of gastroenteritis including fever and watery diarrhea 
indicating a possible spread to our patient, which was an 
important clue in the diagnosis for Yersinia gastroenteri-
tis, which propelled into septicemia for our patient. 
Chitterlings are a traditional winter-holiday food in 
many black families. They are prepared by boiling the 
large intestines of pigs after the removal of fat and fecal 
material. The preparation requires substantial handling 
of large amounts of possible contaminated product, dur-
ing which there is increased risk of bacterial exposure to 
other family members in the household. Among 2 case–
control studies of Y enterocolitica infection among black 
infants, it was shown that chitterling preparation was 
significantly associated with illness with most Yersinia 
isolates being identified as serogroup O:3, the most 
common serogroup reported to the Centers for Disease 
Control.11,12 In those studies, it was suggested that 
infants were likely exposed to the infection by their 
caretakers who were cleaning the chitterlings while car-
ing for the infant, which is consistent with intrahouse-
hold transmission, similar to what may have been seen 
in our patient.12

Moreover, it has been shown that Y enterocolitica 
septicemia has an intriguing correlation to patients with 
iron overload disease or patients being treated with an 
iron-chelating agent.13-17 Pathogenic bacteria must 
obtain iron from human tissue to establish an infection, 
making an iron-rich environment an ideal habitat in 
which to survive.1 Hereditary blood disorders such as 
β-thalassemia major, an anomaly in the synthesis of 
β-chains of hemoglobin, qualify as a diagnosis that pre-
disposes the patient to iron overload disease due to the 
need for chronic transfusion therapy for severe ane-
mia.18 Patients with β-thalassemia major are at risk for 
septicemia for many reasons, which may affect the 
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management of their illness. Transfusion-dependent 
complications in addition to bacterial infection include 
hemolytic reactions (autoimmune or acute), nonhemo-
lytic reactions (such as transfusion-related graft-versus-
host disease), and even transfusion-related infection.19 
Additional infections caused by viruses and parasites 
must be considered in these patients as well. Our patient 
had multiple signs of septicemia including fever and an 
elevated white blood cell count with bandemia, which 
would distinguish it from other causes of anemia in our 
patient. But when considering the leading bacterial 
infections in transfusion-dependent patients with 
β-thalassemia major, gram-negative bacilli are more 
prominent, especially Klebsiella pneumoniae, whereas 
Yersinia is an atypical but less common organism.20 
While it is recognized that iron is an indispensable 
growth factor for bacteria, the nutritional need for iron 
as a preceding circumstance for Y enterocolitica sepsis 
makes this organism a more serious contender.

Yersinia enterocolitica has low virulence due it its 
inability to obtain iron readily because it lacks sidero-
phores. Yet it is has receptors for siderophores, com-
pared to other bacteria that obtain iron by releasing 
siderophores in the blood to bind, solubilize iron, and 
allow the bacteria to ingest it via surface receptors.21 In 
children with β-thalassemia major, not only does iron 
become readily available, but the use of an iron chelator, 
such as Exjade, can enhance the virulence of Yersinia by 
providing iron as a siderophore for its growth, allowing 
the bacteria to thrive in the blood. Additionally, in our 
patient, the blood transfusions provided may have 
enhanced the virulence of Yersinia leading to continued 
dissemination of the bacteria, resulting ultimately in 
septic shock due to the content of iron in the packed red 
blood cells readily available to the bacteria. If recog-
nized early, the patient may not have progressed to sep-
tic shock. Alternative treatment with antibiotics and 
holding the iron chelating agent may have prevented 
critical care management of our patient or led to more 
rapid clinical improvement.

In a critical care setting, identification of Y enteroco-
litica is important in the pediatric population as this 
cause of septicemia or septic shock may often be missed. 
Yersiniosis should be considered in children with iron 
overload disease or chitterling exposure presenting with 
abdominal symptoms, especially in the winter months. 
If Y enterocolitica is suspected in the diagnosis, iron-
chelator therapy should be discontinued and antibiotics 
should be given to lead to rapid improvement. Y entero-
colitica is usually susceptible to a variety of antibiotics 
including trimethoprim–sulfamethoxazole, chloram-
phenicol, aminoglycosides, tetracycline, piperacillin, 
and extended-spectrum cephalosporins.9 In addition, 

avoiding packed red blood cell transfusions is critical 
even in the setting of symptomatic anemia to prevent 
dissemination of Yersinia and patient decompensation. 
Providing education regarding the safe preparation of 
chitterlings including strict hygiene measures should 
also be considered.
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