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A 20 year-old female at 27-week gestation was admitted for threatened preterm delivery. Following an initially unremarkable
hospital course for 12 days, the patient developed fever, chills, generalized malaise, abdominal pain, and diffuse myalgias on day
13 of hospitalization. Raoultella species was isolated from blood cultures on day 16 of hospitalization. The patient’s condition
improved within 24 hours of symptom onset, prior to antibiotic initiation, and a premature, viable male infant at 29 weeks and
6 days of gestation was delivered via caesarean section four days later due to breech presentation in the setting of preterm labor.
Here, we present the first case of a Raoultella species infection in a gravid female reported in the literature.

1. Introduction

Raoultella species belong to the family Enterobacteriaceae
and are known to inhabit water, soil, and plants. In humans,
they have generally been considered harmless organisms of
low virulence that occasionally colonize the gastrointestinal
tract and upper respiratory tract, but rarely cause symptoms
or infection even in oncologic or immunocompromised
patients [1].

Raoultella genus is comprised of gram-negative, nonmo-
tile, and encapsulated rods. They are best known for causing
scombroid poisoning via the conversion of histidine to hista-
mine. This results in the classic symptoms of cutaneous
flushing, urticarial rash, nausea, vomiting, tachycardia, and
hypotension. The two most common pathogens, Raoultella
planticola and Raoultella ornithinolytica, have been shown
to be capable of causing a wide range of infections in its hosts,
with documented clinical manifestations including pneumo-
nia, cholecystitis, pancreatitis, bacteremia, cystitis, and cellu-
litis [2]. Several cases resulting in death have also been
attributed to Raoultella. Here, we present the first case of a
Raoultella species infection in a gravid female reported in
the literature.

2. Case Presentation

A 20-year-old G2P0100 female at 27-week gestation, with a
past medical history significant for hypothyroidism and pre-
term delivery of a 20-week twin gestation, presented with
threatened preterm delivery in the setting of known cervical
shortening and new-onset uterine contractions. Cervical
examination showed a 1 cm dilated cervix at 80% effacement
and a fetal station of -2. Given ongoing contractions, the
patient was admitted to the antepartum service. Tocolytics,
corticosteroids, and magnesium for fetal neuroprotection
were provided. Throughout her admission, fetal testing
remained reassuring. Gestational diabetes was diagnosed
during routine screening.

Due to continued intermittent contractions, progressive
cervical shortening, and previous history of preterm labor,
the patient remained in inpatient monitoring. Thirteen days
following her initial presentation, the patient reported feeling
general malaise as well as a presyncopal episode. The patient
was placed on a fetal heart rate monitor revealing both
maternal and fetal tachycardia which was unresponsive to
an intravenous fluid bolus. Several hours later, she developed
tevers, chills, and diffuse myalgias. At that point in time, she
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F1GURE 1: Gram-negative bacteria stain red, which is attributed to a
thinner peptidoglycan wall, which does not retain the crystal violet
during the decoloring process.

was febrile to 38.4°C. Marked tachycardia at 146 beats per
minute and tachypnea and fetal tachycardia of 190 beats
per minute were also noted. Physical exam was only signifi-
cant for an infiltrated intravenous catheter in place for
magnesium sulfate and fluid boluses as needed. Laboratory
evaluation was significant for leukocytosis of 17.9 with a
left shift and an elevated C-reactive protein of 37.2. A chest
X-ray, urinalysis, and respiratory virus panel yielded no
abnormalities.

Shortly following the onset of febrile illness, the patient
reported a sense of impending doom. New-onset right lower
quadrant abdominal pain was identified on physical exami-
nation, sparking concern for appendicitis. An abdominal
ultrasound was nondiagnostic; magnetic resonance imaging
was negative for acute appendicitis. A diagnostic amniocen-
tesis confirmed the absence of chorioamnionitis, showing
no organisms on gram stain or culture.

Initial gram staining on blood cultures revealed a gram-
negative bacteremia (Figure 1). Empiric treatment with van-
comycin and piperacillin-tazobactam was initiated. By that
time however, less than 24 hours from initial symptom onset,
all symptoms had resolved. The white blood cell count nor-
malized, and the patient remained afebrile throughout the
duration of her hospitalization.

Three days later, ampicillin/amoxicillin-resistant Raoul-
tella was speciated from the blood cultures. Antibiotics were
deescalated to ceftriaxone for seven days, with a total of ten
days of antimicrobial therapy. Symptoms never returned,
and the patient underwent a preterm delivery of a viable
infant with weighing 1.695 kilograms via low transverse cae-
sarean section four days following the acute illness. Placental
pathology showed no acute inflammation as well as chorionic
villi showing maturation consistent with gestational age.

3. Discussion

Raoultella is becoming a more clinically relevant organism.
While historically an obscure pathogen, Raoultella infections
are becoming more frequently reported, with twelve recorded
cases in April of 2014 rising to over thirty cases by late 2017
[34] and reports of antimicrobial-resistant strains are
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growing [2]. This genus is often naturally resistant to amino-
penicillins and can acquire carbapenemase and extended-
spectrum beta-lactamase genes via plasmid acquisition [1].

Several risk factors for Raoultella infection have
previously been identified, including enteral feeding tubes,
prolonged hospitalizations, immunosuppression, long-term
antibiotics, diabetes, and catheters, some of which were pres-
ent in our patient [1]. First, the patient in this report had been
hospitalized for almost two weeks, increasing the risk for
contact with nosocomial infection via contaminated surfaces
or instruments. The patient also had a peripheral IV catheter,
providing a possible nidus. Furthermore, she carried the
diagnosis of gestational diabetes mellitus (GDM). While
isolated GDM has not been shown to have the same
immunosuppressive effects as longstanding hyperglycemia
associated with uncontrolled diabetes, it has been found to
heighten systemic inflammation and intensify the body’s
response to proinflammatory stimuli such as infection [5].
The patient was also pregnant which creates a unique envi-
ronment for infection. While pregnancy is not an overtly
immunocompromised state, there are elements of maternal
immunosuppression in order to prevent the immune system
from attacking the semiallogenic fetus [6]. For example, reg-
ulatory T-cells modulate the immune system in pregnancy to
prevent miscarriage and preeclampsia; complement regula-
tory proteins such as decay accelerating factor, CD55, and
membrane cofactor protein on trophoblastic cells protect
the gestational tissue from humoral immunity, and exosomes
secreted by syncytiotrophoblasts display an immunosuppres-
sive effect in the mother [7-9]. All of these mechanisms may
have contributed to the peculiar presentation of Raoultella
infection in this patient.

Finally, the patient’s preterm delivery, while likely mul-
tifactorial, was almost certainly influenced by her infection.
Both systemic and genital tract infections have been shown
to be associated with preterm birth in multiple large epide-
miologic studies [10]. The patient’s Raoultella bacteremia
in this case almost certainly put her at an increased risk of
preterm labor.

4. Conclusion

Frank infection with Raoultella species is remarkably rare,
with less than 35 reported cases worldwide as of 2017. The
majority of the reported cases occurred in older male patients
with known risk factors such as immunosuppression, malig-
nancy, trauma, or invasive procedures [1]. There are many
ways in which Raoultella infection can manifest clinically
depending on the host’s comorbidities, from a fulminant sep-
sis to a brief self-limited illness. Because of its ubiquity in the
environment, its colonization of the human microbiome and
its ability to acquire antimicrobial resistance, it has the poten-
tial to cause serious illness in pregnancy.

Conflicts of Interest

The authors declare that they have no conflicts of interest.



Case Reports in Obstetrics and Gynecology

Authors’ Contributions

Justin Choi, Iqra Sheikh, Robert Shapiro, and Karen Fluet
carried out conception and design, acquisition, an interpreta-
tion of data, and drafting. They reviewed the paper and gave
final approval.

References

(1]

(2]

(7]

(10]

A. Sekowska, “Raoultella spp.-clinical significance, infections
and susceptibility to antibiotics,” Folia Microbiologica,
vol. 62, no. 3, pp. 221-227, 2017.

A. Ershadi, E. Weiss, E. Verduzco, D. Chia, and M. Sadigh,
“Emerging pathogen: a case and review of Raoultella planti-
cola,” Infection, vol. 42, no. 6, pp. 1043-1046, 2014.

J. Huynh, J. Fleet, J. Peng, J. la, and A. Wyne, “A clinical
vignette onRaoultella planticolabacteremia,” Official Journal
of the Association of Medical Microbiology and Infectious
Disease Canada, vol. 3, no. 3, pp. 137-140, 2018.

C. Salmaggi, F. Ancona, J. Olivetti, G. Pagliula, and G. A.
Ramirez, “Raoultella planticola-associated cholangitis and
sepsis: a case report and literature review,” Q/M, vol. 107,
no. 11, pp. 911-913, 2014.

K. M. Money, T. L. Barke, A. Serezani et al., “Gestational dia-
betes exacerbates maternal immune activation effects in the
developing brain,” Molecular Psychiatry, vol. 23, no. 9,
pp. 1920-1928, 2018.

B. L. Hsi, J. S. Hunt, and J. P. Atkinson, “Differential expres-
sion of complement regulatory proteins on subpopulations of
human trophoblast cells,” Journal of Reproductive Immunol-
0gy, vol. 19, no. 3, pp- 209-223, 1991.

L. R. Guerin, J. R. Prins, and S. A. Robertson, “Regulatory
T-cells and immune tolerance in pregnancy: a new target
for infertility treatment?,” Human Reproduction Update,
vol. 15, no. 5, pp. 517-535, 2009.

C. H. Holmes, K. L. Simpson, H. Okada et al., “Complement
regulatory proteins at the feto-maternal interface during
human placental development: distribution of CD59 by com-
parison with membrane cofactor protein (CD46) and decay
accelerating factor (CD55),” European Journal of Immunology,
vol. 22, no. 6, pp. 1579-1585, 1992.

L. Mincheva-nilsson and V. Baranov, “The role of placental
exosomes in reproduction,” American Journal of Reproductive
Immunology, vol. 63, no. 6, pp. 520-533, 2010.

H. C. G. Nadeau, A. Subramaniam, and W. W. Andrews,
“Infection and preterm birth,” Seminars in Fetal and Neonatal
Medicine, vol. 21, no. 2, pp. 100-105, 2016.



	Raoultella Bacteremia Presenting as an Acute Self-Limited Illness in an Obstetric Patient
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Conflicts of Interest
	Authors’ Contributions

