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Objective: To report a rare case of a breast cancer patient who developed septic shock and multiple organ injury. It analyzes the 
clinical characteristics, pathogenic factors, and prognosis associated with a mixed infection caused by Clostridium perfringens and 
Escherichia coli, aiming to provide a reference for the early identification and intervention of similar clinical cases.
Methods: A retrospective analysis was conducted on the clinical data of a 75-year-old female patient with breast cancer, who also had 
a history of hypertension and diabetes. The clinical manifestations, results of etiological tests, treatment regimen, and patient outcomes 
were summarized, along with an analysis based on existing literature.
Results: The patient was admitted due to nausea, vomiting, abdominal pain, diarrhea, fever, and loss of consciousness, accompanied 
by acute myocardial infarction and progressively worsening shock. A diagnosis of septic shock and multiple organ injury was 
established. Etiological tests confirmed an infection with Clostridium perfringens type A carrying the plc(α) toxin gene, as well as 
Escherichia coli. Despite receiving anti-infective treatment with meropenem, the patient succumbed to multiple organ failure, 
including heart failure, within less than four days. This case represents the third documented instance of breast cancer patients 
complicated by Clostridium perfringens bacteremia in the medical literature. Based on clinical manifestations, the source of infection 
was presumed to be gastrointestinal, with a potential predisposing factor related to the patient’s consumption of watermelon on that 
had been left unrefrigerated for over 24 hours. Although bloodstream infections caused by Clostridium perfringens are relatively rare, 
accounting for only about 0.017% of all bloodstream infections, the mortality rate can be as high as 70% to 100% in immunocom
promised patients and those with malignant tumors.
Conclusion: When immunocompromised patients with a history of malignant tumors present with infectious symptoms such as fever, 
myocardial injury, and hemolysis, the potential for infection by virulent anaerobes, such as Clostridium perfringens, should be 
considered. Early identification and targeted intervention are crucial for improving the prognosis of these patients.
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Introduction
Clostridium perfringens is an anaerobic, Gram-positive bacterium that forms spores and is frequently located in the 
gastrointestinal tract, skin, and genitourinary system. It is associated with a variety of conditions, including gastroenter
itis, myonecrosis, liver abscess, and gas gangrene.1 Immunocompromise or external factors, such as dietary changes and 
medications, may trigger dysbiosis, which, in severe cases, can lead to Clostridium perfringens sepsis.2 Although 
bloodstream infections caused by this bacterium are rare, accounting for approximately 0.017% of all such infections, 
they predominantly affect immunocompromised individuals, diabetics with poor glycemic control, patients with malig
nancies such as leukemia, and those undergoing cancer treatments like radiotherapy. The mortality rate associated with 
these infections can be as high as 70% to 100%.3 This article presents a case of an elderly female breast cancer patient 
who succumbed to multiple organ failure resulting from Clostridium perfringens sepsis.

Infection and Drug Resistance 2026:19 560686                                                                    1
© 2026 Fan et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Infection and Drug Resistance                                                          

Open Access Full Text Article

https://doi.org/10.2147/IDR.S560686
Received: 19 August 2025
Accepted: 25 January 2026
Published: 5 February 2026

In
fe

ct
io

n 
an

d 
D

ru
g 

R
es

is
ta

nc
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Case Presentation
On July 5, 2024, a 75-year-old female patient was admitted to Xianyang First People’s Hospital due to confusion. The 
patient had a medical history of hypertension and diabetes mellitus and had undergone breast lesion resection and 
modified radical mastectomy for right breast invasive carcinoma on April 13, 2023, followed by chemotherapy (specific 
regimen unknown) at another hospital the following month. Approximately 30 hours prior to admission, the patient 
consumed overnight watermelon and subsequently developed nausea, abdominal pain, vomiting, fever, and sweating, 
which progressed to infectious myocardial injury accompanied by loss of consciousness. Upon admission, anti-infective 
therapy with cefoperazone-sulbactam was immediately initiated and switched to meropenem on the third day. Despite 
symptomatic treatment and emergency resuscitation measures, the patient ultimately succumbed on the fourth day of 
hospitalization due to septic shock and multiple organ failure. The final identification from the blood culture revealed the 
presence of Clostridium perfringens and Escherichia coli. The progression, clinical manifestations, diagnosis, and 
treatment details of this disease are illustrated in Figure 1, while Figure 2 displays the results of the patient’s cardiac 
ultrasound examination. The relevant laboratory test results are summarized in Table 1.

The patient’s two sets of anaerobic blood culture bottles yielded positive results at 0.57 days and 0.58 days, 
respectively. Microscopic examination of one bottle revealed Gram-positive bacilli, while the other displayed both Gram- 
positive and Gram-negative bacilli (see Figures 3A and B). In contrast, the aerobic bottles tested positive at 3.06 days and 
3.14 days, with smears indicating Gram-negative bacilli. Identification of pure colonies via MALDI-TOF MS (VITEK 

Figure 1 Patient’s disease progression.

Figure 2 Patient’s cardiac ultrasound findings: The left ventricular apex exhibits a rounded morphology, which does not rule out the possibility of ventricular aneurysm 
formation. Additionally, there are observed segmental wall motion abnormalities in the left ventricle, indicative of reduced left heart function. Aortic sclerosis is present, 
along with a small degree of mitral and tricuspid valve regurgitation. Tachycardia is also noted. The above performance is consistent with the changes in ultrasound images of 
myocardial infarction.
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MS, bioMérieux, Marcy l’Étoile, France) confirmed the presence of Clostridium perfringens and Escherichia coli in the 
anaerobic bottles, while pure culture identification from the aerobic bottles verified the presence of Escherichia coli, all 
with 99.9% confidence. Figure 3C illustrates the colony morphology of Clostridium perfringens after 24 hours of 
anaerobic culture on Columbia blood agar plates, while Figure 3D depicts the colony characteristics of Escherichia coli 
following 24 hours of conventional culture on MacConkey agar plates.

The detection of six virulence genes of Clostridium perfringens, namely plc (ɑ), cpb (β), etx (ε), iap (ι), cpe, and cpb2 
(β2), was performed using the PCR method. The amplification primers and target genes are detailed in Table 2. Gene 
sequencing confirmed the presence of the plc (ɑ) toxin gene, which exhibited a match score of 100.0%, an E-value of 2e- 
153, and an accession number of KP163982.1. The remaining five toxin genes, including cpe, were not detected, thereby 
confirming that the strain was identified as Clostridium perfringens type A.

Antimicrobial susceptibility testing of Clostridium perfringens was performed using E-test strips (Kont- 
Biotechnology Co., Ltd., Wenzhou, China) in accordance with the breakpoint criteria established by the Clinical and 
Laboratory Standards Institute (CLSI). The detailed results are presented in Table 3.

Discussion
Clostridium perfringens is the most frequently isolated species within the genus Clostridium.4 In 1891, William H. Welch 
identified the bacterium for the first time while performing an autopsy on a 38-year-old male.5 Bacteremia caused by 
Clostridium perfringens is an uncommon medical issue mainly seen in senior adults, contributing to its designation as 
a disease linked to age. Around half of reported instances stem from infections in the abdominal region, whereas the rest 
are connected to infections of the respiratory tract. Additionally, this form of bacteremia can occur as a primary illness, 

Table 1 The Results of Laboratory Test During Patient Hospitalization

Inspection Items. Unit Normal 
Range

The First Day  
of Hospitalization

The Second Day  
of Hospitalization

The Third Day  
of Hospitalization

White blood cells (WBC) ×109/L 3.5–9.5 24.09 36.12 47.41

Neutrophil count ×109/L 1.8–6.3 23.04 34.36 46.47

Platelet counts (PLT) ×109/L 125-350 144 49 21

C-reactive protein (CRP) mg/L 0-6 138.67 172.81 190.41

Procalcitonin (PCT) ng/mL 0-0.05 235 276 326

Interleukin-6 (IL-6) pg/mL 0-7 / 1201.99 /

Prothrombin Time (PT) second 11-13 17.5 22.0 16.7

Activated Partial Thromboplastin Time (APTT) second 24-39 41.9 23.9 57

Thrombin Time (TT) second 14-21 15.9 92 14.7

Fibrinogen (FIB) g/L 2-4 5.56 5.77 7.84

D-dimer (DD) mg/L 0-1 21.32 28.4 /

Fibrinogen degradation products (FDP) mg/L 0-5 47.5 65.32 /

Lactate dehydrogenase (LDH) U/L 120-250 438.3 417 /

Creatine kinase (CK) U/L 40-200 1133 442 /

Creatine kinase isoenzyme MB (CK-MB) U/L 0-25 52.2 35.4 /

Troponin I (TnI) ng/mL 0.01–0.023 0.10 1.4 /

Myoglobin (MYO) ng/mL 0-112 338.15 314.8 /

N-terminal pro-brain natriuretic peptide (Pro-BNP) pg/mL 0-125 45,000 53,000 58000

Glucose (GLU) mmol/L 3.9–6.1 11.06 / 12.26

Urea (Ur) mmol/L 3.1–8.8 14.3 / 8.00

Creatinine (Cr) μmol/L 41-81 292 / 162

Total Bilirubin (TB) μmol/L 0-21 / 76.89 /

Direct bilirubin (DB) μmol/L 0-8 / 71.49 /

Alanine Aminotransferase (ALT) U/L 7-40 / 107 /

Aspartate Aminotransferase (AST) U/L 13-35 211 169 /

Gamma-glutamyl transpeptidase (γ-GT) U/L 7-45 / 620 /
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especially in elderly patients suffering from hepatobiliary conditions, kidney impairment, or cancer, as these individuals 
face a heightened risk for developing Clostridium perfringens bacteremia.6

A search conducted in PubMed using the medical subject terms “malignant tumor,” “Clostridium perfringens,” and 
“bacteremia” yielded 29 articles documenting 32 cases of Clostridium perfringens bacteremia in patients diagnosed with 
malignant tumors, as of February 2025.1,2,6–32 Hematologic malignancies (28.13%) and hepatocellular carcinoma 
(21.88%) were the most prevalent types, while breast cancer accounted for only 2 cases.1,30 The infections primarily 

Figure 3 Microbiological examination images of Clostridium perfringens. (A) A direct smear of the anaerobic blood culture fluid on the right side, revealing Gram-positive 
bacilli (Gram stain, ×1000). (B) A direct smear of the anaerobic blood culture fluid on the left side, where both Gram-positive and Gram-negative bacilli are visible (Gram 
stain, ×1000). (C) The blood culture solution is transferred to a Columbia blood agar plate and cultured anaerobically for 24 hours, resulting in the formation of round, 
moist, smooth colonies with visible double β-hemolytic rings. (D) The aerobic bottle is transferred to a MacConkey plate and incubated aerobically for 24 hours, leading to 
the development of red, medium-sized, flat, moist, and smooth colonies.

Table 2 Oligonucleotide Primers for Six Toxin Genes of Clostridium Perfringens

Virulence Gene Primer PCR Product Size

plc (a) F:GCTAATGTTACTGCCGTTGA 
G:CCTCTGATACATCGTGTAAG

324

cpb F:GCGAATATGCTGAATCATACT 

G:GCAGGAACATTAGTATATCTTC

196

etx F:GCGGTGATATCCATCTATTC 

G:CCACTTACTTGTCCTACTAAC

655

iap F:ACTACTCTCAGACAAGACAG 
G:CTTTCCTTCTATTACTATACG

446

cpe F:TTAGGATCCATGCTTAGTAACAATTTAAATCC 

G:GGGGAATTCTTAAAATTTTTGAAATAATATTGA

960

cpb2 F:CATGCCATGGCAAAAGAAATCGACGCTTAT 

G:CGCGGATCCGTGCACCATACCCTTCACCAAA

720
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originated from the gastrointestinal tract (37.5%) and the liver (31.25%). The sepsis-related mortality rate reached 
59.38%, with typical manifestations including fever, acute hemolysis, liver abscess, and multiple organ failure. More 
detailed information is presented in Table 4.

Malignant tumors can significantly compromise the mucosal barrier, thereby increasing the risk of bloodstream 
infections. Surgical procedures, radiotherapy, and chemotherapy all weaken the immune system and may damage the 
gastrointestinal mucosa. The compromised integrity of the gastrointestinal mucosa facilitates the translocation of 
intestinal bacteria into the bloodstream, ultimately leading to Clostridium perfringens bloodstream infections.31 The 
tumor microenvironment, characterized by necrosis and hypoxia, creates conditions that are conducive to the growth of 
Clostridium perfringens. In this context, the release and action of exotoxins can induce lethal effects within as little as 
12 hours, rendering timely diagnosis and treatment exceedingly challenging.20 However, in this particular patient, 
a mastectomy was performed a year and a half ago, with no evidence of recurrence or metastatic disease and no 
corresponding tumor foci. She has a medical history of hypertension and diabetes mellitus and underwent chemotherapy 
following breast tumor resection, which may have contributed to her compromised immune function. Unlike the two 
previously reported cases of breast cancer, this case may be associated with dietary factors and involved co-infection with 
Escherichia coli and Clostridium perfringens, exhibiting rapid disease progression. The patient initially developed 
gastrointestinal symptoms after consuming watermelon that had been left unrefrigerated for a day. Based on her clinical 
presentation, we hypothesize that the infection likely originated from the gastrointestinal tract. The concurrent presence 
of Escherichia coli and Clostridium perfringens supports the hypothesis that these pathogens may have emerged from the 
gut microbiota. Under conditions of impaired immune function, poor dietary habits may act as potential contributing 
factors, leading to gut dysbiosis and damage to the intestinal mucosal barrier. This scenario facilitates the translocation of 
both Clostridium perfringens and Escherichia coli through shared pathways into the bloodstream, resulting in 
a synergistic infection.

Gastrointestinal sources of Clostridium perfringens bacteremia are primarily associated with hematologic 
malignancies,2,8,9,12,24,32 often related to neutropenia, with only two reported cases having a history of poor dietary 
habits.2 This case, based solely on clinical presentation, suggests that dietary factors may serve as potential contributing 
elements to infections in immunocompromised patients.

Clostridium perfringens can be classified into seven toxin types based on the various combinations of six major 
exotoxins it produces: Type A (α), Type B (α, β, ε), Type C (α, β), Type D (α, ε), Type E (α, ι), Type F (α, cpe), and Type 
G (α, β2). Among these, Type A is the primary causative agent of the majority of food poisoning cases associated with 
Clostridium perfringens.33 In this case, the Clostridium perfringens strain was classified as type A, possessing only the 

Table 3 Results of Antifungal Sensitivity Test of 
Clostridium Perfringens by E-Test Method

Antifungal Drugs MIC (μg/mL) Result

MEM 0.012 S

PEN 0.064 S

CRO 0.5 S
MFX 0.125 S

TZP 0.125 S

CXT 1 S
AMC 0.064 S

AMP 0.064 S
MNZ 32 R

CLI 8 R

Abbreviations: MEM, Meropenem; PEN, Penicillin; CRO, 
Ceftriaxone; MFX, Moxifloxacin; TZP, Piperacillin/Tazobactam; 
CXT, Cefoxitin; AMC, Amoxicillin Clavulanate; AMP, Ampicillin; 
MNZ, Metronidazole; CLI, Clidamycin; MIC, minimum inhibitory 
concentration; S, Sensitive; R, Resistant.
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Table 4 Reported Cases of Sepsis Caused by Clostridium Perfringens in Patients with Malignant Tumors

Year Age/Sex Malignant Tumor Infection Source Clinical Manifestations Outcome

20157 71/M HCC Liver Liver abscess, haemolysis Improved
20168 32/M AML * Intestine Acute hemolytic anemia acute renal failure Hospice care

20179 89/M CLL Intestine Fever, abdominal distension Death

201710 81/M Rectal cancer Rectal stump Septic,shock Cure
201711 50/M Hepatic neuroendocrine carcinoma Liver Multiple organ failure Death

201712 17/M ALL * Gastrointestinal tract Acute hemolytic, septic Death,

201713 52/F Uterine adenocarcinoma Uterus Uterine gas gangrene Death **
201814 70/M HCC Liver Liver abscess Cure

201815 80/M HCC * Liver Liver abscess Improved

201816 66/M Uncinate process adenocarcinoma Liver Liver abscess, haemolysis Death
201816 63/M Cholangiocarcinoma Liver Liver abscess, haemolysis Death

201917 48/M AML Unspecified Massive Hemolysis Death

201918 83/M HCC Liver Massive Hemolysis Death
201919 60/M Pancreatic Cancer Intrahepatic duct Multiorgan deficiency, coagulopathy Death

201920 72/F Endometrial malignancy Unspecified Disseminated infection,Acute HemolyticAnemia Death,

20201 85/F Breast carcinoma Liver Massive Hemolysis Death
202021 68/M Pancreatic cancer * Liver Liver abscess,acute renal and hepatic failure acute anaemia Improved

20206 73/F Colorectal cancer * Intestine Fever,diarrhea Improved

20212 21/M AML * Intestine Fever, hemolysis, shock, multiple organ failure Improved
20212 42/M AML Intestine Fever,hemolysis,shock, multiple organ failure Death

20212 58/F AML Intestine Fever and shock Improved

202122 70/M Colon cancer Unspecified Respiratory failure and septic shock Septic arthritis with secondary osteomyelitis Death**
202223 68/M Colorectal Cancer Liver via the portal vein Hemolysis and multiple organ failure Death

202224 68/F Multiple myeloma Intestine Acute fulminant intravascular hemolysis Death

202225 62/M HCC Biliary tree and gastrointestinal tract Massive,intravascular hemolysis Death
202226 57/M Soft tissue sarcoma* The surgical wound site Haemolysis and multiorgan failure Death

202227 77/M Cholangio carcinoma* Intestine Fever and abdominal pain Improved

202328 72/F Cholangiocarcinoma Biliary tract Hemolysis and DIC Death
202429 64/M Epidermoid carcinoma PDL1 Unspecified Respiratory failure, shock and multiorgan failure Death

202430 56/F Metastatic breast cancer 

(Liver metastasis)

Gallbladder and the necrotic tumor Multiorgan failure (liver failure) Death

202431 68/M HCC Gastrointestinal tract Fever, abdominal distension Cure

202532 15m/M AML Gastrointestinal tract Necrotizing fasciitis refractory septic shock 

rhabdomyolysis with acute kidney injury 
disseminated intravascular coagulation

Death

Notes: *Co-infection with other pathogens. **Death from non-bacteremia. 
Abbreviations: HCC, Hepatocellular carcinoma; AML, acute myeloid leukemia; CLL, chronic lymphocytic leukemia; ALL, acute lymphoblastic leukemia.
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plc(α) toxin gene. The pathogenicity of Clostridium perfringens is primarily attributed to its production of alpha toxin, 
which is linked to the clinical manifestations and ultimate outcome observed in this patient. The alpha toxin directly 
inhibits myocardial contraction and adversely impacts the circulatory system.34 In this patient, alongside the initial 
gastrointestinal symptoms, myocardial injury and heart failure emerged as the most significant manifestations. The toxin, 
a phospholipase C lecithinase, degrades phospholipids in erythrocyte membranes, thereby accelerating the destruction of 
red blood cell membranes and causing severe hemolysis. It can also induce platelet destruction, resulting in 
thrombocytopenia.34 Although the patient did not display obvious clinical symptoms of hemolysis, laboratory findings 
such as elevated bilirubin, lactate dehydrogenase, and aspartate aminotransferase levels, along with persistently 
decreased red blood cell count, hemoglobin, and hematocrit, suggest the potential for concurrent hemolytic anemia. 
The alpha toxin can also activate signaling pathways in neutrophils, endothelial cells, and platelets, thereby enhancing the 
production of adhesion molecules and platelet-activating factors. This results in intravascular leukostasis and thrombosis, 
which promotes vascular damage and the formation of an anaerobic environment.17 Ultimately, the rapid progression of 
sepsis led to the patient’s death from multiple organ failure within less than four days.

In cases of Clostridium perfringens bacteremia, approximately half are classified as polymicrobial, with Escherichia 
coli and Klebsiella pneumoniae being the most frequently encountered concurrent bacteria.6 It is noteworthy that the 
presence of additional bacteria alongside Clostridium perfringens does not appear to influence the clinical progression of 
the infection.1 However, Escherichia coli may alter the local microenvironment through its metabolic activities, creating 
favorable conditions for the proliferation and virulence expression of Clostridium perfringens. Clostridium perfringens 
sepsis can escalate rapidly and poses a significant risk of mortality, particularly in immunosuppressed patients, the 
associated mortality rate is estimated to be approximately 70–80%, with a 30-day mortality rate ranging from 27% to 
44%. The median time to death is reported to be around 9.7 hours.28 Therefore, anti-infective therapy targeting 
Clostridium perfringens, combined with symptomatic and supportive treatment, remains crucial for improving prognosis.

Currently, there are no established treatment guidelines for food poisoning or bacteremia caused by Clostridium 
perfringens. The Sanford Guide to Antimicrobial Therapy (53rd Edition)35 only provides the preferred regimen for gas 
gangrene caused by Clostridium perfringens, For infections caused by the genus Clostridium, the recommended first-line 
treatment is penicillin G.

The empirical treatment for Clostridium perfringens bacteremia and septic shock typically involves β-lactams, 
aminoglycosides, and/or glycopeptides.29 In this case, due to the rapid progression of the disease, the initial empirical 
regimen was modified from cefoperazone/sulbactam to meropenem. Although drug susceptibility testing indicated 
sensitivity to meropenem and successful treatment cases have been documented in the literature,2,6,21 the patient 
unfortunately succumbed three days later. This outcome underscores the individual variability in treatment response 
and the potentially fatal nature of this pathogen. Clinically, our current understanding of this anaerobic bacterium remains 
limited, which may lead to an underestimation of its toxin pathogenicity. The patient’s early critical clinical manifesta
tions were characterized by toxin-induced cardiac injury, necessitating special clinical attention. Initial coverage for 
anaerobic infections, combined with appropriate symptomatic treatment and antitoxin therapy, may enhance the patient’s 
clinical outcomes, this situation calls for clinical reflection.

Conclusion
In summary, we present the third documented case of Clostridium perfringens sepsis in a patient with a malignant breast 
tumor, Notably, this is also the only case potentially associated with a history of poor dietary habits. However, the 
limitation lies in the absence of etiological testing and virulence gene analysis on the patient’s stool samples and the 
consumed watermelon, which results in a lack of conclusive evidence.This situation underscores the necessity for 
a comprehensive analysis of infection sources and transmission routes in similar cases, which would be advantageous 
for future prevention strategies.

Although Clostridium perfringens sepsis is rare, it is associated with a significantly high mortality rate, particularly 
among patients with malignant tumors. Due to its non-specific clinical manifestations,early diagnosis remains challen
ging, and there is a lack of standardized treatment protocols. Therefore, when symptoms such as fever, hemolysis, and 
myocardial injury which are indicative of infection arise, the possibility of virulent anaerobes such as Clostridium 
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perfringens infection should be considered. Rapid empirical coverage is crucial, and the role of bacterial toxins in disease 
progression must be fully acknowledged, with appropriate symptomatic treatment measures implemented. Additionally, it 
is essential to assess patients’ dietary habits, emphasizing the importance of dietary health management for immuno
compromised populations, such as cancer patients.

This study has certain limitations, primarily due to its single-case design, which restricts the ability to generalize the 
findings to a broader population. Individual differences among patients could significantly influence the outcomes 
observed in this research, making it challenging to apply these conclusions universally. Recognizing these limitations, 
further accumulation of similar cases and summarizing clinical experiences to enhance the early diagnosis and treatment 
of Clostridium perfringens sepsis, thereby improving clinical cure rates.
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