
Listeria infection presenting as myositis and 
rhabdomyolysis, needing renal replacement
Introduction
A previously well 74-year-old man with no 
medical history presented with a 3-day history 
of vomiting, epigastric pain and fevers. Blood 
white cell count, inflammatory markers 
and creatine kinase level were significantly 
elevated, indicating severe sepsis-driven 
rhabdomyolysis. Admission blood cultures 
subsequently grew Listeria monocytogenes; 
with CSF analysis also consistent with 
Listeria infection. The patient required 
multiorgan support on an intensive care 
unit including haemodiafiltration. This case 
reminds physicians that Listeria infection 
should be considered in cases of sepsis in 
high-risk populations and it can rarely lead 
to multi-organ failure including renal failure 
requiring renal replacement therapy.

Discussion
Listeria monocytogenes is a Gram-positive 
aerobic and facultative anaerobic organism 
which functions as an intracellular 
pathogen. Most cases arise after oral 
ingestion and invasion via the intestinal 
mucosa. The majority of invasive cases 
occur in conjunction with predisposing 
conditions, most commonly pregnancy, 
immunocompromised states such as 
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organ transplant, glucocorticoid therapy, 
malignancies and extremes of age (young 
children or adults >60 years). This was shown 
in Listeria illnesses, deaths, and outbreaks-
-United States, 2009–2011 (Centers for 
Disease Control and Prevention, 2013). 
In the UK the majority of cases present 
in people over 60 years of age, with higher 
incidence of bacteraemia, CNS infection and 
mortality in this group, as per Public Health 

England Infection Reports (2015). In large 
case series worse outcome was associated 
with age older than 70 years, as shown by 
Guevara et al (2009).

At presentation this patient had 
a creatine kinase level of 24464 IU, 
indicating significant rhabdomyolysis 
which ultimately led to oliguric renal 
failure and haemodiafiltration, despite 
aggressive intravenous fluid resuscitation. 

A 74-year-old man presented to secondary 
care with a 3-day history of vomiting, 
epigastric pain and generalized headache. 
His medical history was unremarkable and 
he was not on any regular medications. 
Observations demonstrated a temperature 
of 39°C and haemodynamic stability with 
oxygen saturations of 95% on room air. He was 
alert and orientated; there were occasional 
end-inspiratory crepitations bibasally with 
no other abnormalities on cardiovascular, 
abdominal and neurological examination. Initial 
investigations were as per Table 1 and his 
electrocardiogram was normal. Initial treatment 
consisted of intravenous fluids (at 167 ml/hr), 
antiemetics and broad spectrum antibiotics 
(piperacillin/tazobactam and single dose 5 mg/
kg gentamicin).

Over the next 24 hours the patient’s condition 
deteriorated. Pyrexia was persistent and he 
became increasingly agitated with fluctuating 
delirium, worsening myalgia and increasing 
oxygen requirements. A full body computed 
tomography scan showed bilateral atelectasis 
with a small right pleural effusion. A magnetic 
resonance imaging scan of the thighs showed 
fluid within the fascial planes of the medial 
compartment of both legs. High STIR (short 
tau inversion recovery) signal was seen in the 
adductor magnus muscles bilaterally, indicating 
possible myositis. After microbiology advice 
antibiotic cover was switched to ceftriaxone, 
clindamycin and clarithromycin to cover atypical 
respiratory pathogens, intracranial infection and 
soft tissue infection. 

In the context of continued decline the 
patient was transferred to the intensive 
care unit on day 2 of his admission. Lumbar 

puncture produced a clear colourless fluid with 
a CSF protein of 3.33 g/litre, glucose 3.2 mmol/
litre, white blood cell count 310 cells/ml (21% 
polymorphs, 79% mononuclear cells). CSF 
culture was initially negative after 48 hours 
with no organisms on Gram stain. On day 3, 
fully sensitive Listeria monocytogenes was 
isolated from the admission blood cultures. CSF 
polymerase chain reaction also confirmed the 
presence of Listeria, confirming a diagnosis 
of invasive listeriosis. Antibiotic therapy was 
switched to high-dose intravenous amoxicillin 
and gentamicin. The patient was then 
established on amoxicillin intravenous and 
co-trimoxazole orally on day 5 and completed 
4 weeks of both antimicrobials. 

During intensive care admission the patient’s 
neurological status and respiratory function 
deteriorated with persistent myoclonic jerks. 
The patient was intubated and ventilated on 
day 4 because of respiratory and neurological 
problems. Oliguric renal failure developed 
on day 6, requiring 48 hours of renal 
replacement therapy (continuous venovenous 
haemodiafiltration). A magnetic resonance 
imaging scan of the head done on day 7 did 
not show any abnormalities. The patient was 
gradually weaned and extubated on day 14 of 
his admission.

Following step-down to a medical ward the 
patient experienced complex partial seizures, 
prompting the introduction of levetiracetam 
with subsequent prevention of further events. 
The patient was eventually discharged home 
after 31 days in hospital, and has made an 
excellent recovery at a 3-month interval with 
no further seizures and only mild residual renal 
impairment.
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predisposing conditions, and made a good 
recovery. There are no reports of Listeria-
induced myositis (as evidenced by the 
findings of the magnetic resonance imaging 
of the thighs) which is a novel finding in 
this case.

Sepsis-induced rhabdomyolysis by other 
pathogens is well characterized (Kumar 
et al, 2009) especially for Legionella and 
Streptococcus. It is unclear how Listeria can 
induce rhabdomyolysis, as the pathogenic 

mechanisms of the organism have not been 
fully elucidated as reported by Vázquez-
Boland et al (2001).  BJHM

Centers for Disease Control and Prevention (2013)
Vital signs: Listeria illnesses, deaths, and outbreaks 
United States, 2009–201. MMWR Morb Mortal 
Wkly Rep 62(22): 448–452.

Clark P, Lough M, Whiting B (1989) 
Rhabdomyolysis and listeria monocytogenes. 
Scott Med J 34(4): 503. https://doi.
org/10.1177/003693308903400409

Guevara RE, Mascola L, Sorvillo F (2009) Risk 
factors for mortality among patients with 
nonperinatal listeriosis in Los Angeles County, 
19922004. Clin Infect Dis 48(11): 1507–1515. 
https://doi.org/10.1086/598935

Kobashi Y, Yano T, Nakamura J, Okimoto N, 
Matsushima T, Soejima R (1998) [A case of Listeria 
monocytogenes sepsis in an elderly who survived]. 
Kansenshogaku Zasshi 72(5): 548–552. https://doi.
org/10.11150/kansenshogakuzasshi1970.72.548

Kumar AA, Bhaskar E, Palamaner Subash Shantha 
G, Swaminathan P, Abraham G (2009) 
Rhabdomyolysis in community acquired bacterial 
sepsis – a retrospective cohort study. PLoS ONE 
4(9): e7182. https://doi.org/10.1371/journal.
pone.0007182

Kutleša M, Lepur D, Bukovski S, Lepur NK, Baršić 
B (2009) Listeria monocytogenes meningitis 
associated with rhabdomyolysis and acute renal 
failure. Neurocrit Care 10(1): 70–72. https://doi.
org/10.1007/s12028-008-9114-7

Public Health England Infection Reports (2015) 
Listeriosis in England and Wales in 2014: summary 
report. 9(6). Department of Health, London 

Thomas F, Ravaud Y (1988) Rhabdomyolysis 
and acute renal failure associated with Listeria 
meningitis. J Infect Dis 158(2): 492–493. https://
doi.org/10.1093/infdis/158.2.492

Vázquez-Boland JA, Kuhn M, Berche P et al (2001) 
Listeria pathogenesis and molecular virulence 
determinants. Clin Microbiol Rev 14(3): 584–640. 
https://doi.org/10.1128/CMR.14.3.584-640.2001

In the absence of any other cause for the 
rhabdomyolysis it was attributed to sepsis 
secondary to Listeria infection. 

There are isolated case reports of listeriosis 
causing rhabdomyolysis leading to renal 
failure requiring renal replacement therapy 
(Thomas and Ravaud, 1988; Clark et al, 
1989; Kobashi et al, 1998; Kutleša et al, 
2009). In the cases of Kobashi et al (1998) 
and Kutleša et al (2009) the patients were 
similarly older in age without any other 

LEARNING POINTS
■■ Listeria infection can result in myositis 

and rhabdomyolysis and require renal 
replacement therapy despite optimal 
initial management.

■■ Physicians should consider Listeria 
polymerase chain reaction and lumbar 
puncture (where indicated) in culture-
negative sepsis with or without 
rhabdomyolysis, especially in at-risk 
populations, and provide appropriate 
antibiotic coverage.

■■ Outcome from Listeria sepsis can be 
favourable with appropriate treatment 
even in patients over 70 years of age.

Table 1. Initial investigations

On admission Reference ranges

Laboratory results C-reactive protein 295 mg/litre 0–5 mg/litre

Troponin I 292.5 ng/litre 0–34.2 ng/litre

Creatine kinase 24 464 U/litre 30–200 U/litre

White blood cells 13.7x109/litre 3.7–11x109/litre

Neutrophils 12.1x109/litre 1.7–7.5x109/litre

Potassium 3.4 mmol/litre 3.5–5.1 mmol/litre

Sodium 139 mmol/litre 136–145 mmol/litre

Inorganic phosphate 1.0 mmol/litre 0.8–1.5 mmol/litre

Urea 7.9 mmol/litre 3.2–7.4 mmol/litre

Serum creatinine 101 umol/litre 63–111 umol/litre

Venous blood gas (room air) pH 7.46 7.31–7.41

pCO2 4.9 kPa 4.7–6.0 kPa

pO2 4.2 kPa 10.5–13.5 kPa

Lactate 2.0 mmol/litre 0.5–2 mmol/litre

Bicarbonate 26.1 mmol/litre 22–26 mmol/litre

Arterial blood gas 24 hours 
from admission (10 litres O2 
via non-rebreathe mask)

pH 7.44 7.35–7.45

pCO2 4.3 kpa 4.7–6.0 kPa

pO2 11.7 kPa 10.5–13.5 kPa

Lactate 0.9 mmol/litre 0.5–2 mmol/litre

Radiological findings Chest radiograph Linear atelectasis at the right lower zone.  
No focal consolidation

Computed tomography 
of the head 

No evidence of abnormality 

Urinalysis Blood +++

Protein 100 mg/dl
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Quality improvement in perioperative medicine: driving the revolution

Quality improvement methodology now forms a staple part of medical curricula, with teaching programmes and skills in high demand (Royal College of Anaesthetists, 2010). The Academy of Medical Royal Colleges (2016) has mandated that quality improvement science underpins all levels of medical training. 
As a new and evolving field, perioperative medicine has already sought to put quality improvement at the heart of its mandate for improving patient care. This is evidenced in the joint consensus statement between the American Society for Enhanced Recovery and the Perioperative Quality Initiative published this year (Moonesinghe et al, 2017). While perioperative medicine has the ability to embed quality improvement methodology at an early stage, in anaesthesia this process has developed over time. 

In 2000, the Royal College of Anaesthetists first attempted to standardize the process and output of local audit projects via the publication of Raising the Standard, a compendium of audit recipes for individual institutions (Royal College of Anaesthetists, 2006). While this gave focus to topics of interest, processes and outcomes measured, the lack of a central repository for these results made it difficult to look across a larger scale. The ability to precisely identify, define and measure a problem is integral to the process of quality improvement. To enable this to take place individual institutional audit has evolved into the national audit project programme, coordinated by the National Clinical Audit and Patient Outcomes Programme, commissioned by the Healthcare Quality Improvement Partnership for NHS England. 

The Healthcare Quality Improvement Partnership maintains the National Audit Registry, currently comprising 32 separate topics (Healthcare Quality Improvement Partnership, 2017). 
Currently the success of national audit projects is determined by a combination of the driving force of the project organizers and the engagement of health-care professionals on the shop floor. Increasingly, however, participation in national audit projects is being prioritized by the Department of Health, by linking data collection to tariff payments and embedding national audit project results in policy documents such as The Five Year Forward View (NHS, 2014). Completeness of data collection is increasingly considered a quality metric and there is a suggestion from national audit projects that the simple act of collecting data may improve practice at a local level, potentially through a type of ‘Hawthorne effect’ (Holden, 2001).

The combination of incentivized participation at an executive level and increased education and encouragement at a grassroots level means that not only is quality improvement open to all levels of health-care professional, it is increasingly seen as a responsibility of all members of the perioperative care team. 

Aims
This article presents an overview of three ongoing national quality improvement initiatives (Healthcare Quality Improvement Partnership-commissioned audit projects)relevant to perioperative medicine. It describes the obstacles to implementation of effective quality improvement in clinical practice, the limitations of these initiatives and potential solutions. Finally, it highlights opportunities for health-care professionals to engage in and contribute to improvement science.

Audit projects
The National Emergency Laparotomy AuditThe National Emergency Laparotomy Audit (NELA) is an Healthcare Quality Improvement Partnership-commissioned 

ABSTRACT
Perioperative medicine and quality improvement are both emerging fields with the potential to contribute to safer and more reliable care for surgical patients. One key component has been the evolution of the national audit project programme. This article describes the current state of quality improvement within perioperative medicine, the evolution of the national audit project programme and the effects it has produced on the quality of patient care. The article also highlights opportunities for health-care professionals to engage with this innovative area of medicine.
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P
erioperative medicine and quality are 
terms which are intrinsically linked. 
The Royal College of Anaesthetists’ 
(2015) definition of perioperative 
medicine encompasses reducing variation in practice and improving patient outcomes. Combine this with the principles of safety, efficiency and equity, long implicit within the field of anaesthesia, and one arrives at the definition of quality improvement provided by the Health Foundation (2013). The synergy between the two concepts is clear. Perioperative medicine provides a structure for the care of patients through diagnosis, surgery and recovery, and quality metrics provide the analysis of how well these aims have been achieved. Thus quality improvement allows clinicians to measure and improve each facet of the patient journey, increasing safety and efficiency while limiting variation. 

Quality improvement has existed within health care for decades (Chassin and Loeb, 2011), evolving from domains such as clinical governance, local audit, and mortality and morbidity meetings. Recently, efforts have been made to form these disparate and often ineffective tools into a coordinated approach.

638 
British Journal of Hospital Medicine, November 2017, Vol 78, No 11

Quality Improvement

©
 2

01
6 

M
A 

H
ea

lth
ca

re
 L

td

HMED_2017_78_11_638_641.indd   638

31/10/2017   09:18

Quality improvement in perioperative medicine: driving the revolution

Quality improvement methodology now forms a staple part of medical curricula, 

The Healthcare Quality Improvement Partnership maintains the National Audit Registry, currently comprising 32 separate topics (Healthcare Quality Improvement Partnership, 2017). 
Currently the success of national audit projects is determined by a combination of the driving force of the project organizers and the engagement of health-care professionals on the shop floor. Increasingly, however, participation in national audit projects is being 

Perioperative medicine and quality improvement are both emerging fields with the potential to contribute to safer and more reliable care for surgical patients. One key component has been the evolution of the national audit project programme. This article describes the current state of quality improvement within perioperative medicine, the evolution of the national audit project programme and the effects it has produced on the quality of patient care. The article also highlights 

A ward round proforma improves 
documentation and communication

A 
daily ward round provides 
clinical daily assessment for 
the patient and outlines the 
management plan (Thompson et 
al, 2004; Zegers et al, 2011). It is imperative that accurate documentation takes place to ensure correct records about each patient encounter are made in the notes, not only for medicolegal purposes, but also to ensure good written communication between members of the health-care team (Thompson et al, 2004; Zegers et al, 2011).

Several studies have demonstrated that implementation of a structured ward round proforma improves documentation, communication and overall quality of care (Thompson et al, 2004; Wright, 2009; Ehsanullah et al, 2015). One successful example widely used in trauma and orthopaedic surgery is the use of a standardized care proforma for patients suffering a femoral neck facture (Butt et al, 2011). However, there is limited evidence from within this specialty about the use of a similar proforma for routine inpatient ward rounds. 
This article presents the results of an audit which evaluated the quality of inpatient ward round documentation in a busy district general hospital before and after the implementation of a standardized proforma designed for trauma and orthopaedic patients.

Methods
The authors’ institution is a large district general hospital with a catchment area of around 750 000. Elective patients are managed on a separate site to the trauma admissions. This audit focuses on trauma inpatients only. All new trauma admissions are discussed in a multidisciplinary trauma meeting the following morning. In addition, a board round of every trauma inpatient occurs twice weekly (Mondays and Fridays).

The audit standards used were based on guidelines for clinicians on medical records and notes published by the Royal College of Surgeons of England (Anonymous, 1990), as well as guidance on the physician’s role (Black, 2000) and Writing Good Medical Notes from the Royal Colleges of Physicians of the UK (Carpenter, 2011).
This audit was registered and approved by the authors’ institution’s clinical governance department and was conducted between January and June 2015.
Patients’ medical records were reviewed over the course of three consecutive days. The notes were scrutinized for the following information:

 ■ Legibility, date and time, name and grade 
of the doctor, contact number

 ■ Documented diagnosis, problems, 
management and/or discharge plan

 ■ Specialist assessments including 
neurovascular status, weight-bearing 
status, surgical wound review, 
observations, early warning score, results 
of investigations and decision from the 
daily trauma meeting.

The notes were reviewed by two of the authors using a pre-determined checklist (Table 1). The handwriting was considered legible if the main structure of the sentence was understood. In the first cycle, the medical records of a random sample of twenty inpatients were analysed. These results were presented in a clinical governance meeting and a ward round proforma was suggested as an intervention. Two versions of the ward round proforma (Figures 1 and 2) were designed. One predominantly consisted of tick boxes to allow doctors to check all the relevant information during the daily ward round (version 1). The other incorporated more ‘white box’ space, designed to provide more flexibility for the end user, but also contained several prompts or reminders for consideration during the review (version 2). These forms were printed on a single sheet of bright yellow paper, making them easily identifiable. One form was used per patient per day and this was filed in the patient’s notes. 

ABSTRACT
This article present the results of an audit cycle which evaluated the quality of inpatient ward round documentation in a busy district general hospital before and after the implementation of a standardized proforma which was specifically designed for trauma and orthopaedic patients. In each cycle, 20 case notes were examined and the data analysed to examine three main areas: 1. Diagnosis, management and/or discharge plan 
2. Objective assessments including neurovascular status, weight-bearing status, surgical wound review, observations, results of investigations and decision from the daily trauma meeting 3. Logistics of the documentation such as legibility, date and time, name and grade of the doctor and contact number. 
This audit demonstrated that using a ward round proforma can significantly enhance the quality of documentation and improve communication between multidisciplinary team members.
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