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Introduction. We report a case of Clostridium perfringens septicemia in a patient presenting with a bleeding ulcer of a jejunal
interposition. Case Presentation. An 81-year-old female patient was acutely admitted to our hospital due to hematemesis and
melena. She had a history of metastatic gastrointestinal stromal tumor, for which she was receiving second line treatment with
sunitinib. She had also undergone a Merendino procedure 4 years prior to presentation. *e patient underwent emergency
gastroscopy, which revealed a bleeding ulcer in the jejunal interposition. Despite initial endoscopic control of the bleeding and
transfusion of blood products, the hemoglobin level continued to drop, and the patient was treated for an assumed hemolytic
transfusion reaction. *e patient died 3 days following admission, and the results of blood cultures later con3rmed a Clostridium
perfringens septicemia. *e postmortem examination revealed a di5use spread of Clostridium perfringens to multiple organs.
Conclusion. *is case is a reminder of the importance of considering septicemia, particularly in association with Clostridium
perfringens, as a potential cause of hemolysis. It also demonstrates the extent of organ involvement in a case of di5use clostridial
myonecrosis.

1. Introduction

Clostridium perfringens (C. perfringens) is an anaerobic,
gram-positive bacillus which occurs naturally in the human
gastrointestinal and urogenital tract. C. perfringens septi-
cemia is a rare but often fatal condition which commonly
originates in the uterus, colon, or biliary tract. Most cases
report patients who are immunocompromised, with un-
derlying malignant disease, diabetes mellitus, or prior ab-
dominal and retroperitoneal surgery [1–4].

C. perfringens is known to release 4 toxins which are
highly toxic and primarily responsible for disease patho-
genesis. While the beta toxin is known to play a signi3cant

role in the pathogenesis of necrotizing enteritis, the alpha
toxin is considered responsible for myonecrosis of infected
tissues and is also capable of causing hemolysis. In this case,
the alpha toxin splits lecithin to phosphocholine and di-
glyceride, causing impairment of the functional integrity of
the red blood cell membrane [5, 6].

Septicemia associated with C. perfringens is a lethal
condition, with a mortality rate of 70–100% without prompt
diagnosis and therapy. *e recommended treatment in-
cludes aggressive surgical debridement combined with high-
dose antibiotics, commonly a combination of penicillin G
with clindamycin [6–8]. Some physicians, however, prefer
imipenem combined with clindamycin [9, 10].
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2. Case Report

An 81-year-old female patient presented to our emergency
department with acute onset of hematemesis and melena. On
admission, the patient appeared to have a poor general health
condition and was hemodynamically compromised. Her initial
laboratory exams revealed a hemoglobin concentration of
7.7mg/dl without leukocytosis or C-reactive protein (CRP)
elevation. *e patient had a history of a 6.5 cm gastrointestinal
stromal tumor (GIST) of the cardia, for which she initially
received downsizing treatmentwith imatinib 400mg/d, followed
by surgical resection of the gastroesophageal junction and re-
constructionwith a jejunal interposition (Merendino procedure)
4 years earlier (Figure 1). Histopathological studies of the tumor
revealed a T3-tumor with a positive c-Kit mutation in exon-11
and a Ki-67 proliferation rate of 15%. *e risk for disease
progression based on Miettinen’s criteria was determined as
high (size>5 cm; mitosis rate>5/HPF), and the patient was
subsequently placed on 1st line adjuvant therapy with imatinib
400mg/d [11]. After two years on 1st line treatment, the patient
developed hepatic and peritoneal metastasis and was placed on
sunitinib as 2nd line therapy for metastatic GIST. Treatment
with a proton pump inhibitor (PPI) was suspended for an
unknown reason two years prior to presentation.

*e patient was immediately transferred to our intensive
care unit, where she was intubated and received two units of
packed red blood cells (pRBCs). An emergency gastroscopy
was carried out, which revealed active bleeding from a vessel
stump in the jejunal interposition, corresponding to a Forrest
stage I b upper gastrointestinal bleed. *e bleeding was
successfully stopped endoscopically by local injection of
adrenaline and the application of polymer powder. A CTscan
of the thorax and abdomen showed no signs of active bleeding
or free abdominal Iuid (Figure 2). *e known hepatic and
peritoneal metastasis were described as constant in size, but
increasingly necrotic compared to a previous CTscan. Due to
a renewed drop in the hemoglobin concentration during the
course of the day, a repeat gastroscopy was performed. *is
time, it showed di5use bleeding without a circumscribed
source. As a result, we acted to stabilize the coagulopathy by
transfusing the patient with 9 units of pRBCs, 6 units of fresh
frozen plasma (FFPs), and 6 units of platelet concentrates. In
addition, the patient received 3 g of 3brinogen and 4000 IU of
PPSB®, a prothrombin complex concentrate containing the
coagulation factors II, VII, X, and IX.

On the second day after admission, a temporary im-
provement in the clinical condition of the patient was ob-
served. It was possible to extubate the patient, who was
hemodynamically stable with no signs of active bleeding. A
phase of atrial 3brillation was cardioverted following treat-
ment with a beta blocker, digoxin, and amiodarone. On the
third day following her admission, the patient’s condition
deteriorated rapidly with the occurrence of fever, gross he-
maturia, and decreased oxygen saturation. A delayed hemo-
lytic transfusion reaction was suspected, and positive Rh
antibodies (anti-c antibody) were detected. Clinically as well as
biochemically, the patient was su5ering from a hemolysis with
a decline of the hemoglobin concentration to 4.8mg/dl and an
increase of lactate dehydrogenase (LDH) to 3842.0U/l. Given

the lack of a septic focus, only a marginal increase in the
inIammatory parameters, and pending blood culture results,
no antibiotic treatment or surgical therapy was initiated. Due
to imminent respiratory failure, the patient was reintubated.
Vasopressors, atropine, and crystalloid solutions were ad-
ministered to treat bradycardia and shock. However, the
patient died on the same evening, following an unsuccessful
cardiopulmonary resuscitation.

*e results of blood cultures taken on the day of the pa-
tient’s death revealed gram-labile rods without bacterial growth
after two days. *e subsequent external analysis con3rmed
bacteremia with C. perfringens and the detection of the alpha
toxin gene by polymerase chain reaction, but without any traces
of the beta toxin, enterotoxin, epsilon toxin, or iota toxin. *e
autopsy of the patient revealed a 6 cm sized local recurrence of
the GIST and multiple necrotic liver metastases. In addition,
a di5use spread of C. perfringens in multiple organs with ad-
vanced tissue lysis was histologically con3rmed (Figures 3–5).
*emucosal ulcer of the jejunal interpositionwas located 1.5 cm
distal to the esophagojejunal anastomosis, which itself was
intact. Death due to a septic-toxic shock caused byC. perfringens
sepsis was determined as the cause of death. A contamination of
the administered blood products with C. perfringens as the
source of the infection was excluded by a subsequent analysis,
which was con3rmed by an external laboratory.

3. Review of the Literature

*e majority of clinical data published on C. perfringens
infections is limited to case reports and retrospective series.

Figure 1: Intraoperative image after resection of the proximal third
of the stomach and jejunal interposition.

Figure 2: CT scan after endoscopic hemostasis demonstrates liver
metastasis and the tumor recurrence in the remnant stomach
(frontal image in arterial phase).
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Bodey et al. reported results of 136 cases of bacteremia
caused by various Clostridium species in cancer patients over
a period of 12 years. Twenty-seven patients were infected
with C. perfringens, and only 2 patients su5ered from he-
molysis. Of these 2 patients, one had colorectal cancer, and
the other had acute leukemia with multiple gastric and
esophageal ulcera, yet without active bleeding [12]. Both
patients died within 24 hours after the onset of the symp-
toms. In another retrospective analysis of over 200,000
bacteriological records, 33 patients had positive samples for
C. perfringens (0.017%), and only 1 patient su5ered from
acute hemolysis [13].

*e reason why a natural inhabitant of the human bowel
induces such a disastrous infection is still unclear. It appears
that, in many cases, the patients are immunocompromised. In
their literature review of 40 cases between 1990 and 2010, van
Bunderen et al. reported an underlying hematological disorder
in 22.5% of cases, a pancreatic or gastric cancer in 12.5%,
and/or diabetes mellitus in 30.0% [1]. *e most commonly
reported origin of infection was hepatobiliary (45.0%), fol-
lowed by infection after invasive intestinal or gynecological
procedures [1]. Juntermanns et al. reported a fatal case of
a fulminant septic shock due to a C. perfringens skin and soft
tissue infection 8 years after liver transplantation [10].

*e trigger for the development of a C. perfringens in-
fection is as unclear as the method of dissemination in the
body. Law and Lee presumed a necrosis of the rectal cancer

of their patient as the gate for systemic infection [14].
Hemolysis and septicemia with C. perfringens due to
emphysematous cholecystitis with subsequent cholestasis,
cholangitis, and liver abscesses have also been described [8].
Rajendran et al. suggested a bacterial translocation from the
gastrointestinal tract seeding to distant sites like the gall-
bladder and the liver in his case report [15]. In this present
case, we presume the bleeding ulcer in the jejunal in-
terposition to be the potential gate for C. perfringens dis-
semination in an immunocompromised patient. Two
gastroscopies on day 1, which involved the endoscopic in-
jection of adrenaline as well as air insuOation to increase the
intraluminal pressure, may have contributed to the entry or
spread of C. perfringens from the gastrointestinal lumen into
the tissue. *e presence of necrotic GIST metastases may
have also facilitated further dissemination in the entire body.
Nevertheless, bacterial entry through sources other than an
ulcer cannot be excluded with certainty. In their case report,
Severin et al. described a patient with C. perfringens-asso-
ciated necrotizing enteritis, where no ulcers were found in
postmortem examination [16]. Furthermore, hemorrhagic
events of the gastrointestinal tract as well as perforations
under targeted therapy with sunitinib have been previously
reported [17]. *e suspension of PPI therapy 2 years prior to
presentation may have also increased the risk for the de-
velopment of an ulcer. Prophylactic PPI therapy and regular
endoscopic monitoring are often recommended following
proximal gastric resection and similar procedures [18].

4. Conclusion

“*is is a disease that begins where other diseases end, with
death [19].”

C. perfringens septicemia does not leave much time for
the diagnosis to be thoroughly considered or ruled out. In
our case, the misinterpretation of hemolysis as a transfusion
reaction resulted in other di5erential diagnosis being dis-
regarded. *e lack of septic focus and the marginal increase
in inIammatory parameters further supported this mis-
interpretation with the consequence of a missed antibiotic
therapy. C. perfringens septicemia should always be con-
sidered as a potential cause for hemolysis.

Figure 3: Histological image of bacilli with features consistent with
those of Clostridium perfringens in the cardial muscle tissue (he-
matoxylin and eosin, x400).

Figure 4: Histological image of Clostridium perfringens in the
cardial muscle tissue (Gram’s stain, x400).

Figure 5: Histological image of bacilli with features consistent with
those of Clostridium perfringens in lung parenchyma (hematoxylin
and eosin, x400).

Case Reports in Medicine 3



Conflicts of Interest

*e authors declare that there are no conIicts of interest
regarding the publication of this paper.

References

[1] C. C. van Bunderen, M. K. Bomers, E. Wesdorp,
P. Peerbooms, and J. Veenstra, “Clostridium perfringens
septicaemia with massive intravascular haemolysis: a case
report and review of the literature,” Netherlands Journal of
Medicine, vol. 68, no. 9, pp. 343–346, 2010.

[2] H. Bergert, T. Illert, K. Friedrich, and D. Ockert, “Fulminant
liver failure following infection by Clostridium perfringens,”
Surgical Infections, vol. 5, no. 2, pp. 205–209, 2004.

[3] Y. Miyata, H. Kashiwagi, K. Koizumi et al., “Fatal liver gas
gangrene after biliary surgery,” International Journal of Sur-
gery Case Reports, vol. 39, pp. 5–8, 2017.

[4] P. Mihaylov, JA. Powelson, and W. C. Goggins, “Fulminant
Clostridium perfringens sepsis in kidney transplant: a case
report,” Transplantation Proceedings, vol. 48, no. 9,
pp. 3112–3114, 2016.

[5] S. Ohtani, N.Watanabe, M. Kawata, K. Harada, M. Himei, and
K. Murakami, “Massive intravascular hemolysis in a patient
infected by a Clostridium perfringens,” Acta Medica Okayama,
vol. 60, no. 6, pp. 357–360, 2006.

[6] TG. Simon, J. Bradley, A. Jones, and G. Carino, “Massive
intravascular hemolysis from Clostridium perfringens septi-
cemia: a review,” Journal of Intensive Care Medicine, vol. 29,
no. 6, pp. 327–333, 2014.

[7] D. L. Stevens and A. E. Bryant, “*e role of clostridial toxins in
the pathogenesis of gas gangrene,” Clinical Infectious Diseases,
vol. 35, no. 1, pp. S93–S100, 2002.

[8] J. Watt, A. Amini, J. Mosier et al., “Treatment of severe he-
molytic anemia caused by Clostridium perfringens sepsis in
a liver transplant recipient,” Surgical Infections, vol. 13, no. 1,
pp. 60–62, 2012.

[9] J. Cochrane, L. Bland, and M. Noble, “Intravascular hemolysis
and septicemia due to Clostridium perfringens emphysema-
tous cholecystitis and hepatic abscesses,” Case Reports in
Medicine, vol. 2015, Article ID 523402, 3 pages, 2015.

[10] B. Juntermanns, S. Radunz, M. Heuer et al., “Fulminant septic
shock due to Clostridium perfringens skin and soft tissue
infection eight years after liver transplantation,” Annals of
Transplantation, vol. 16, no. 3, pp. 143–146, 2011.

[11] M. Miettinen and J. Lasota, “Gastrointestinal stromal tumors:
pathology and prognosis at di5erent sites,” Seminars in Di-
agnostic Pathology, vol. 23, no. 2, pp. 70–83, 2006.

[12] G. P. Bodey, S. Rodriguez, V. Fainstein, and L. S. Elting,
“Clostridial bacteremia in cancer patients. A 12-year experi-
ence,” Cancer, vol. 67, no. 7, pp. 1928–1942, 1991.

[13] Y. Shindo, Y. Dobashi, T. Sakai, C. Monma, H. Miyatani, and
Y. Yoshida, “Epidemiological and pathobiological pro3les of
Clostridium perfringens infections: review of consecutive series
of 33 cases over a 13-year period,” International Journal of
Clinical and Experimental Pathology, vol. 8, no. 1, pp. 569–577,
2015.

[14] S. T. Law and M. K. Lee, “A middle-aged lady with a pyogenic
liver abscess caused by Clostridium perfringens,” World
Journal of Hepatology, vol. 4, no. 8, pp. 252–255, 2012.

[15] G. Rajendran, P. Bothma, and A. Brodbeck, “Intravascular
haemolysis and septicaemia due to Clostridium perfringens
liver abscess,” Anaesthesia and Intensive Care, vol. 38, no. 5,
pp. 942–945, 2010.

[16] W. P. Severin, A. A. de la Fuente, and M. F. Stringer,
“Clostridium perfringens type C causing necrotising enteritis,”
Journal of Clinical Pathology, vol. 37, no. 8, pp. 942–944, 1984.

[17] S. Fujihara, H. Mori, H. Kobara et al., “Uncommon gastro-
intestinal bleeding during targeted therapy for advanced renal
cell carcinoma: a report of four cases,” Oncology Letters,
vol. 10, no. 5, pp. 2895–2898, 2015.

[18] I. Nozaki, S. Hato, T. Kobatake, K. Ohta, Y. Kubo, and
A. Kurita, “Long-term outcome after proximal gastrectomy
with jejunal interposition for gastric cancer compared with
total gastrectomy,” World Journal of Surgery, vol. 37, no. 3,
pp. 558–564, 2013.

[19] S. Gorbach and K. Proppe, “Case records of the Massachusetts
General Hospital. Weekly clinicopathological exercises. Case
49-1979,” New England Journal of Medicine, vol. 301, no. 23,
pp. 1276–1281, 1979.

4 Case Reports in Medicine


