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Cotton fever resulting in Enterobacter asburiae endocarditis
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A B S T R A C T

“Cotton fever” is described as a self-limiting illness following “cotton shooting,” the practice of injecting
residual drugs extracted from previously used cotton filters. Cases of related Enterobacter agglomerans
bacteremia have been described. We report the first described case of cotton fever in a patient resulting in
Enterobacter asburiae endocarditis.
© 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Almost three percent of the United States (US) population are
persons who inject drugs (PWID) [1]. Twelve percent of injection
drug use (IDU)-related hospitalizations in the US are for infective
endocarditis (IE) [2]. One of the most common presentations of
PWIDs in the Emergency Department (ED) is fever. The etiology of
fever in these patients, whether it be infectious or induced by the
type of drug injected, can be challenging for physicians to discern
[3]. While the ailment of “Cotton Fever” is widely acknowledged
amongst PWIDs, it is rarely recognized in the medical community
and less than a dozen cases have been presented in peer-reviewed
literature [4–7].

Cotton fever occurs after “cotton shooting,” (Fig. 1) which is the
process of injecting trace amounts of drugs extracted from
previously used cotton filters [8]. It is described as a transient
elevation in core body temperature of 2–4℉ that occurs minutes
after injection [7]. Other symptoms include rigors, headache,
nausea, vomiting, and myalgias, similar to symptoms of opioid
withdrawal. The pathophysiology of cotton fever remains unclear,
with three proposed theories since its initial description in 1975
[8]. The pharmacologic theory hypothesizes that cotton contains
substances with pyrogenic activity, whereas the immunologic
theory proposes that people have preformed antibodies to cotton.
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The endotoxin theory suggests that cotton fever may result from
the injection of endotoxins released by Gram negative bacilli such
as Enterobacter agglomerans [4].

Enterobacter agglomerans has been the only bacterium impli-
cated with cotton fever. It has been shown to colonize cotton fibers
and has been cultured from blood taken during an episode of
cotton fever [9,10]. We present a unique case of cotton fever that is
the first to be associated with Enterobacter cloacae complex (ECC) as
well as the first to illustrate the complication of infective
endocarditis as a potential sequela associated with cotton fever.

Case report

A 32-year-old Caucasian male with a past medical history of
intravenous (IV) heroin use and untreated hepatitis C presented to
the ED with heroin withdrawal and fever. He reported a two-day
history of nausea, vomiting, and palpitations. During this time, he
resorted to cotton shooting for relief. Upon injection, he noted that
his aforementioned symptoms worsened and were accompanied
by fever and rigors. Of note, the patient had a previous admission,
19 months prior, for a lung abscess and a small temporal lobe brain
abscess in the setting of negative blood cultures and a negative
transesophageal echocardiogram (TEE) which was managed
inpatient with 6 weeks of IV antimicrobial therapy of vancomycin
and ceftriaxone, and imaging showed improvement in the
abscesses.

In the ED, the patient’s vital signs showed a tympanic
temperature of 101.6℉, heart rate of 171 beats/minute, and blood
pressure of 132/68 mmHg. Physical examination revealed an
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Fig. 1. Schematic of IV drug use and cotton shooting.
(A) Many IV drugs, such as cocaine and heroin, are heated prior to use.
(B) The resulting product is filtered through cotton balls to sift out any large
particles or debris
(C) Syringes are typically used for intravenous injection.
(B*) When drug supply decreases, IVDUs may resort to “cotton shooting”, which is
the process of injecting trace amounts of drugs that are extracted from previously
used cotton filters. IVDUs have described cotton fever as a transient elevation in core
body temperature of 2–4 degrees that occurs within minutes after injection.

2 M.J. Francis et al. / IDCases 19 (2020) e00688
anxious, thin Caucasian male with moderately dilated pupils and
numerous injection site scars and tattoos on his upper extremities
bilaterally. Cardiac exam revealed tachycardia. No murmurs were
auscultated. The respiratory, abdominal, neurological, and psychi-
atric exams were unremarkable. Admission labs revealed WBC
4.03 K/uL; Hgb 11.5 g/dL; Hct 36.6 %; Neutrophils 88.2 %, Sodium
136 mmol/L; Potassium 5.3 mmol/L; BUN 14 mg/dL; Creatinine
1 mg/dL; Lactate 1.8, and liver enzymes and coagulation tests were
within normal limits. The patient was started on IV vancomycin,
cefepime, and fluids. Nonspecific ST depressions and elevations
were seen on electrocardiogram, and initial troponin T level was
<0.01 ng/mL. Telemetry did not reveal any abnormalities and serial
EKGs and cardiac enzymes were unremarkable.

Admission blood cultures grew Enterobacter asburiae (Enter-
obacter cloacae complex), resistant to ampicillin, amoxicillin, and
cefoxitin. All repeat blood cultures were negative. A transthoracic
echocardiogram (TTE) revealed a decreased ejection fraction (EF) of
25 %–30 % and mild tricuspid regurgitation. TEE revealed new mitral
valve vegetations on the anterior leaflet as well as pulmonic valve
thickening/vegetation and an atheroma of the descending aorta. A
TEE from his admission the year prior, where he presented with a
lung and brain abscess, showed no vegetations and an EF of 35–40 %.

The patient was continued on high dose cefepime with plan for
long-term IV antibacterial therapy for infective endocarditis. The
patient left against medical advice after a six-day hospital
admission and was thereby given a 6-week course of oral
ciprofloxacin. Unfortunately, the patient was lost to outpatient
follow-up.

Discussion

Classically described by PWIDs, less than a dozen case reports of
cotton fever exist in the medical literature. A lack of unique
diagnostic criteria outside of patient history and unclear patho-
genesis complicate the diagnosis of cotton fever. While the only
previously described pathogen associated with cotton fever has
been Enterobacter agglomerans, we describe a case of Enterobacter
asburiae, a member of the E. cloacae complex, previously described
as an endophyte of cotton plants and as was used as a biological
seed protectant to control seed-rotting fungi [11].

Our patient had multi-valvular endocarditis secondary to E.
asburiae seen only on TEE. Despite not being able to culture the
cotton filter to confirm it as the source, this is most plausible given
his history of shooting cotton. Gram positive organisms are most
commonly causative of IE in PWID [12]. In an article describing
non-HACEK gram-negative rod (GNR) endocarditis, non-HACEK
GNR accounted for only 49 of the endocarditis cases (2 %) and IDU
was uncommon overall (<10 %) [13]. In a 2012 review article of
Enterobacter endocarditis, only 2 of the 27 Enterobacter cloacae
cases described were associated with IDU [14].

Opioid withdrawal symptoms overlap with those of cotton
fever, often mimicking and masking symptoms that would point
towards other causes of fever which may be life-threatening. Due
to multiple comorbidities associated with IDU, cotton fever is often
a diagnosis of exclusion [15]. While early recognition of cotton
fever has been shown to decrease the cost of secondary evaluations
and minimize prolonged hospital stays, as the clinical course is
typically benign and symptoms resolve within the first
12�48 hours of onset, serious infections such as bacteremia and
endocarditis must be excluded [4,7]. This case emphasizes the
need for clinicians to perform a thorough workup despite the
typically benign and self-limited presentation of cotton fever.
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