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Abstract 

Background Clostridium botulinum is an anaerobic, Gram-positive, rod-shaped bacterium that forms spores 
and the neurotoxin botulinum. It is best known for its toxin-induced flaccid paralytic disease, which is deadly with-
out correct treatment. In this report, we show a completely different clinical course with fatal outcome.

Case presentation A 37-year-old African man born in Sierra Leone was admitted. After admission, his condition rap-
idly worsened due to severe septic shock and progressive multiorgan failure. No neurological signs were seen. Despite 
treatment with antibiotics, fluid resuscitation, and norepinephrine, the multiorgan failure deteriorated further and he 
died as a result. Blood and synovial fluid cultures showed Clostridium botulinum. No botulinum toxins were found.

Conclusion This is a rare case of fatal septic shock due to Clostridium botulinum-induced septic arthritis without any 
sign of the classic clinical syndrome of botulism.
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Introduction
Clostridium botulinum is known to produce the botuli-
num toxin, which is a highly toxic substance and lethal 
to humans even at low doses [1]. C. botulinum is an 
anaerobic Gram-positive spore-forming rod and is the 
most common cause of botulism. Botulism includes the 
clinical syndrome of symmetrical cranial nerve palsies 
followed by descending, symmetric flaccid paralysis of 
voluntary muscles, which may progress to respiratory 
compromise and without correct treatment to death [2]. 
The manifestations of botulism are due to the botulinum 
neurotoxin produced by C. botulinum, which blocks pre-
synaptic acetylcholine release. This inhibits muscle con-
traction and causes flaccid paralysis [3, 4]. We present, to 
our knowledge, the first case of fatal septic shock caused 

by a C. botulinum arthritis in an immunocompetent 
patient without any of the classic neurologic signs.

Case presentation
A 37-year-old man  presented to our emergency depart-
ment (ED) with recent history of fever (Fig.  1). He was 
born in Sierra Leone and of African ethnicity, and had 
lived in the Netherlands since 2005. History revealed that 
the patient had fallen on his left knee 3  days ago after 
he collided with a car while riding a bicycle. He had a 
superficial skin defect just below his left knee from scrap-
ing the pavement. There was no penetration of the knee 
joint. Since then he had a swollen left knee and a sore 
right hip. In the days prior to presentation to the ED, the 
pain increased and he developed progressive dyspnea. 
His prior medical history included posttraumatic stress 
disorder, alcohol abuse, and epilepsy, of importance he 
reported no prior joint swelling or pain. Furthermore, he 
had no recent travel history and he did not smoke or use 
drugs.

During examination there was a free airway with a 
respiratory rate of 39/minute with oxygen saturation of 
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Fig. 1 Timeline graph of the main events in our patient’s disease course
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81% on room air. Chest X-ray showed bilateral pleural 
effusion with bilateral peripheral consolidations (Fig. 2). 
His blood pressure was 109/85  mmHg with a pulse of 
145  bpm. Transthoracic ultrasound showed normal left 
and right ventricular function without any valve abnor-
malities. Despite a mildly decreased Glasgow Coma Scale 
of 13, no other neurologic symptoms were observed, in 
particular no sign of meningism or other neurological 
abnormalities such as symmetric paralysis of limbs, head, 
and facial musculature. Glucose levels were normal. 
Initially, the temperature was 37.1  °C but a few hours 
after admission temperature rose to 39.3  °C. The most 
remarkable finding during physical examination was an 
extremely painful, swollen left knee with an abrasion on 
the left lower leg.

Laboratory findings on admission revealed a C-reactive 
protein of 460 mg/L, leukocyte count of 11.8 ×  109/L with 
severe acute renal insufficiency (creatinine 245 µmol/L), 
arterial blood gas with metabolic acidosis based on 
a lactate of 6.6  mmol/L and a bicarbonate level of 
19.0  mmol/L. X-ray of the left knee showed osteolytic 
bone lesions of the tibia and gas in the suprapatellar 
pouch (Fig. 3). No blood samples were taken on admis-
sion to measure ethanol levels. Based on these findings, 

we concluded that he developed severe shock with 
organ dysfunction, but without meeting the definition 
of septic shock at that moment according to the Sep-
sis-3 guidelines [5]. This was probably caused by bacterial 
arthritis or as a differential diagnosis as a result of pneu-
monia based on the dyspnea and chest X-ray. Pulmonary 
embolism and tuberculosis were ruled out by computed 
tomography (CT) angiography of the chest.

The patient was treated according to the Surviving Sep-
sis guideline [6]. Blood cultures were taken, and cefuro-
xime was administered within an hour after presentation 
at the emergency department, as well as administration 
of a tetanus vaccine. Based on physical examination and 
X-ray of the left knee, a bacterial arthritis was deemed 
most likely. Therefore, an arthroscopy was performed to 
confirm the diagnosis and perform a debridement. Dur-
ing the procedure, high quantities of pus were removed. 
Antibiotic treatment with flucloxacillin was started, 
according to the local empirical treatment of sep-
tic arthritis. In addition, thiamine was given due to the 
history of alcohol abuse. Postoperatively he developed 
severe septic shock with rapidly progressive multiorgan 
failure including acute respiratory distress syndrome 
(ARDS) with severe hypoxemia [7]. We treated the 
hypoxemia with mechanical ventilation and the shock by 
resuscitation with fluids and high doses of norepineph-
rine. Despite all efforts, the patient died. Blood cultures 
(Biomerieux Bact/ALERT®), on admission and day 1, and 
synovial fluid cultures (local routine culture methods) 
grew C. botulinum after 1 day of incubation without any 
other pathogens. Sequencing (16S) of aspirated synovial 
fluid of the left knee showed C. botulinum. Autopsy was 
performed, no other cardio, pulmonary or internal organ 
abnormalities were found. A small superficial abrasion 
just below the tense swollen left knee showed yellow pus. 
Cross section of the tibia behind the abrasion showed a 
lytic lesion.

Discussion
We report a rare case of fatal septic shock due to C. bot-
ulinum-induced septic arthritis. C. botulinum is known 
for its neurotoxin production, which causes botulism. 
There are various types of botulism. Wound botulism is 
caused by C. botulinum colonization of a wound and in 
situ toxin production. Infant botulism is caused by intes-
tinal colonization and toxin production and is quite rare. 
Adult intestinal toxemia botulism is an even rarer form 
of intestinal colonization and toxin production in adults. 
Inhalational botulism results from aerosolization of bot-
ulinum toxin, and iatrogenic botulism can result from 
injection of toxin. All forms of botulism produce the 
same distinct clinical syndrome of symmetrical cranial 
nerve palsies followed by descending, symmetric flaccid 

Fig. 2 Chest X-ray with pleural effusion and bilateral peripheral 
consolidations

Fig. 3 X-ray of the left knee shows osteolytic bone lesions of the tibia 
and gas in the suprapatellar pouch
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paralysis of voluntary muscles, which may progress to 
respiratory compromise and death [2, 8]. It has generally 
been thought that extremity weakness precedes respira-
tory distress or failure. However, some cases have been 
described whereby respiratory involvement occurred 
early in the illness without preceding extremity weak-
ness. Besides, cases are reported with presentation of 
respiratory features without cranial nerve palsies. Other 
patients developed cranial nerve palsies on hospital day 
2 or 3 [9].

Botulism treatment involves supportive care, intu-
bation, and mechanical ventilation when necessary. If 
patients present with the aforementioned neurological 
signs and botulism is suspected, botulinum antitoxin 
must be administered as quickly as possible as it is the 
only effective treatment for botulism. Circulating neu-
rotoxins can be bound to botulinum antitoxin, which 
prevents their binding to the neuromuscular junction. It 
cannot reverse paralysis, thus the administration needs 
to occur early in the disease course. In addition, debride-
ment is generally performed in wound botulism. Clinical 
guidelines mention that treatment should address each 
patient’s clinical situation [8].

In this case, the patient presented with arthritis of the 
left knee and respiratory insufficiency without any neu-
rological signs. Initially, the suspicion for Staphylococcus 
aureus bacteremia caused by wound infection of the left 
knee was high, as the most probable causative bacterium 
for arthritis is S. aureus, followed by other Gram-positive 
cocci [10]. Therefore, according to our local protocol, 
continuous flucloxacillin was started. Because of the ful-
minant course, we considered whether the patient could 
be immunocompromised. He tested negative for human 
immunodeficiency virus (HIV) and had normal immuno-
globulin levels (IgG 9.4 g/L and IgM 0.99 g/L). One day 
after admission, both blood and synovial fluid cultures 
were positive for C. botulinum. Furthermore, sequenc-
ing (16S) of the synovial fluid confirmed C. botulinum. 
Before cultures revealed additional information about the 
source of infection, the patient deteriorated fast and died. 
Afterwards, testing for botulinum neurotoxins was done 
by the mouse bio-assay. No botulinum neurotoxins were 
detected.

C. botulinum colonization in wounds may ultimately 
lead to botulism through the formation of the C. botu-
linum neurotoxin. However, in this case there was no 
presentation with classic neurologic signs seen in botu-
lism and no C. botulinum neurotoxins were detected, 
and a typical bacterial septic shock developed. If the 
clinical manifestation of botulism had stood more 
out, botulinum antitoxin could have been adminis-
tered. Taken together, this clinical presentation did not 
appear to be fully associated with the clinical syndrome 

of wound botulism, and therefore we did not give the 
botulinum antitoxin [2]. On the other hand, this clini-
cal presentation did meet the criteria for septic shock 
caused by C. botulinum infection. Sepsis is defined as 
life-threatening organ dysfunction caused by a dysregu-
lated host response to infection, whereby patients with 
septic shock can be clinically identified by a vasopres-
sor requirement to maintain a mean arterial pressure 
(MAP) of 65 mmHg or greater and serum lactate level 
greater than 2  mmol/L in the absence of hypovolemia 
[5]. This patient met the qSOFA criteria [5], had organ 
dysfunction with respiratory insufficiency and acute 
kidney injury, had inadequate tissue perfusion resulting 
in lactate acidosis, and eventually needed vasoactive 
drugs to maintain a MAP above 65  mmHg. Antibio-
gram (susceptibility testing performed with MIC gradi-
ent strips), available after the patient died, showed that 
the isolated C. botulinum was susceptible to penicillin 
and cephalosporins. This indicates that he was properly 
treated at admission with cefuroxime and later with flu-
cloxacillin, but this could not prevent the detrimental 
course of his disease. Earlier presentation and initiation 
of adequate therapy could have influenced our patient’s 
disease course.

Conclusion
This case of rapidly progressive fatal septic shock 
occurred in an immunocompetent patient with a 
Gram-positive rod-shaped bacterium, C. botulinum. 
His skin lesion was merely a superficial abrasion. To 
our surprise, cultures showed C. botulinum. This bac-
teria is mostly known for its induction of generalized 
paralysis and respiratory muscle failure caused by the 
neurotoxin botulinum. If these clinical features are 
present, rapid treatment with antitoxin is warranted. 
In contrast, these symptoms can also be absent, prob-
ably because this toxin is not produced in this particu-
lar case. It is important to note that infection with this 
bacteria can be fatal without its infamous botulinum 
neurotoxin production but by inducing fulminant and 
fatal sepsis.

Acknowledgements
Not applicable.

Author contributions
All authors read and approved the final manuscript and contributed equally to 
the manuscript.

Funding
Not applicable. The authors received no financial support for the research, 
authorship, or publication of this article.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or 
analyzed during the current study.



Page 5 of 5Zomer and Kamps  Journal of Medical Case Reports          (2023) 17:401  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Declarations

Ethics approval and consent to participate
This research is conducted in a responsible and ethically accountable way, 
with no of harm to humans. This research may lead to beneficial outcomes in 
future similar cases.

Consent for publication
Written informed consent was obtained from the patient’s next-of-kin for 
publication of this case report and any accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 18 June 2022   Accepted: 19 June 2023

References
 1. Botulinum C, Tiwari A, Shivaraj Nagalli S. Last update November 25, 2021 

https:// www. ncbi. nlm. nih. gov/ books/ NBK55 3081/. Accessed 04 Jun 2022
 2. Sobel J. Botulism. Clin Infect Dis. 2005;41(8):1167–73. https:// doi. org/ 10. 

1086/ 444507.
 3. Jeffery IA, Karim S. Botulism. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2022. https:// www. ncbi. nlm. nih. gov/ books/ NBK45 
9273/. Accessed 18 Jul 2022.

 4. Simpson LL. Identification of the major steps in botulinum toxin action. 
Annu Rev Pharmacol Toxicol. 2004;44:167–93. https:// doi. org/ 10. 1146/ 
annur ev. pharm tox. 44. 101802. 121554.

 5. Singer M, Deutschman CS, Seymour CW, et al. The third international 
consensus definitions for sepsis and septic shock (Sepsis-3). JAMA. 
2016;315(8):801–10. https:// doi. org/ 10. 1001/ jama. 2016. 0287.

 6. Laura E, et al. Surviving sepsis campaign: international guidelines for 
management of sepsis and septic shock 2021. Intensive Care Med. 
2021;47(11):1181–247. https:// doi. org/ 10. 1007/ s00134- 021- 06506-y.

 7. The ARDS Definition Task Force*. Acute respiratory distress syndrome: the 
berlin definition. JAMA. 2012;307(23):2526–2533. https:// doi. org/ 10. 1001/ 
jama. 2012. 5669

 8. Rao AK, Sobel J, Chatham-Stephens K, Luquez C. Clinical guidelines 
for diagnosis and treatment of botulism, 2021. MMWR Recomm Rep. 
2021;70(2):1–30. https:// doi. org/ 10. 15585/ mmwr. rr700 2a1.

 9. Chatham-Stephens K, Fleck-Derderian S, Johnson SD, Sobel J, Rao AK, 
Meaney-Delman D. Clinical features of foodborne and wound botu-
lism: a systematic review of the literature, 1932–2015. Clin Infect Dis. 
2017;66(suppl 1):S11–6. https:// doi. org/ 10. 1093/ cid/ cix811.

 10. Horowitz DL, Katzap E, Horowitz S, Barilla-LaBarca ML. Approach to septic 
arthritis. Am Fam Physician. 2011;84(6):653–60.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.ncbi.nlm.nih.gov/books/NBK553081/
https://doi.org/10.1086/444507
https://doi.org/10.1086/444507
https://www.ncbi.nlm.nih.gov/books/NBK459273/
https://www.ncbi.nlm.nih.gov/books/NBK459273/
https://doi.org/10.1146/annurev.pharmtox.44.101802.121554
https://doi.org/10.1146/annurev.pharmtox.44.101802.121554
https://doi.org/10.1001/jama.2016.0287
https://doi.org/10.1007/s00134-021-06506-y
https://doi.org/10.1001/jama.2012.5669
https://doi.org/10.1001/jama.2012.5669
https://doi.org/10.15585/mmwr.rr7002a1
https://doi.org/10.1093/cid/cix811

	Septic shock due to Clostridium botulinum: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Introduction
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


