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A 64-year-old man with advanced liver cirrhosis was transferred to an emergency center due to septic
shock and markedly inflamed left leg. Under a clinical diagnosis of necrotizing soft tissue infection (NSTI),
the patient undertook intensive therapy but died 25 h after arrival. The pathogenic organism, Serratia
marcescens, was later isolated from blood and soft tissue cultures. NSTI is very rarely associated with
S. marcescens. A literature review showed that only 16 such cases, including our case, have been reported

to date. Our case is the first evidence of an S. marcescens NSTI in a patient with liver cirrhosis.
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S. marcescens NSTI has an extremely high mortality rate; total mortality and mortality in cases involving
the extremities were 75% (12 of 16 cases) and 83.3% (10 of 12 cases), respectively. Physicians need to be
aware that S. marcescens can induce fatal infections in community patients.
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1. Introduction

Serratia marcescens is a gram-negative aerobic bacillus
belonging to the family Enterobacteriaceae. The pathogen ubiqui-
tously exists in hospitals and causes blood stream, respiratory, and
urinary tract infections [1,2]. Soft tissue is rarely infected with
S. marcescens [3], and the involvement of necrotizing soft tissue
infection (NSTI) that yields a fulminant course and high mortality is
extremely rare. To our knowledge, only 15 such cases have been
described in the English literature to date [4—17]. We herein
describe a fatal case of NSTI caused by S. marcescens along with a
literature review.

2. Case report

A 64-year-old man with a 10-year history of liver cirrhosis due to
a hepatitis C virus infection was transferred to our emergency
center because of a swollen left leg accompanied by shock. A week
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prior to the transfer, he had burned his left calf while welding. A
blister had formed, but he did not get medical attention and left the
burn injury untreated. One day before admission, the left leg star-
ted to swell and the patient's general condition rapidly
deteriorated.

On arrival, the vital signs were as follows: blood pressure, 80/
50 mmHg; heart rate, 94 bpm; oxygen saturation, 93% (oxygen
reservoir, 15 L/min); respiratory rate, 31/min; and body tempera-
ture, 35.7 °C. The abdomen was remarkably distended, and the left
leg was extremely swollen with accompanying blisters and dis-
colored skin (Fig. 1A). Laboratory examination revealed leukopenia,
elevated serum C-reactive protein, liver and renal dysfunction,
hyperammonemia, disseminated intravascular coagulopathy, sig-
nificant lactic acidosis and positivity for the anti-hepatitis C virus
antibody (Table 1). The laboratory risk indication for necrotizing
fasciitis score was 4 [normal range; less than 5]. Systemic computed
tomography demonstrated a contracted liver with multiple nodules
and massive ascites. Edematous changes were observed inside the
inner aspect of the thigh, but an abnormal air pattern was not
apparent. An explorative incision was immediately performed, and
tissue degeneration was confirmed (Fig. 1B). Gram staining of the
tissue showed the presence of gram-negative rods, and a combi-
nation of benzylpenicillin (penicillin G), meropenem, and
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Fig. 1. A. A photograph showing the patient's necrotized left leg. B. A photograph showing ischemic tissue exposed by an explorative incision at the medial thigh.

clindamycin was administered to the patient. Under a diagnosis of
septic shock due to NSTI of the left leg, leg amputation was dis-
cussed with the patient's family who refused it.

The patient underwent endotracheal intubation and was
admitted to the emergency center. Despite massive fluid therapy
with catecholamine support, lactic acidosis progressed and
continuous renal replacement therapy was initiated. The skin color
of the left leg further deteriorated and a lot of effusion exuded from
the ruptured blisters. Finally, the patient died 25 h after admission
in spite of intensive care.

Later, the blood culture became positive and S. marcescens was
isolated. The gram-negative rod detected in the left leg tissues and
blisters was also identified as S. marcescens. The pathogen was
resistant to sulbactam/ampicillin, and cefazolin, but susceptible to
piperacillin, ceftriaxone, ceftazidime, cefepime, meropenem,
gentamicin, minocycline, levofloxacin, and sulfamethoxazole/
trimethoprim. Streptococcus pneumoniae was also detected from
the blood culture, but not from the other tissues. An autopsy
showed advanced liver cirrhosis accompanying hepatocellular
carcinoma, and the presence of S. marcescens in the necrotic tissues
of the left leg.

3. Discussion

S. marcescens rarely causes NSTI and the clinical characteristics
of the infection are still unclear. To get a better understanding, we
conducted a literature review of previous reports of S. marcescens-
induced NSTI from MEDLINE. The most recent review of the disease
was performed by Rehman et al. in 2012 [15]. Thereafter, five
additional cases have been described [12—14,16,17]. A summary of
the previous cases including our case is shown in Table 2.

Although most cases of S. marcescens infections are nosocomial
in origin, 13 cases (81.3%) were community-onset infections. Ten
(76.9%) of 13 adult cases had underlying conditions such as diabetes
mellitus [5,9,10], chronic kidney disease [6,10,15,16], malignancy
[9,17], immunosuppressive drug use [6,13,15], chronic heart failure
[10,16], nephrotic syndrome [6,13], and advanced age [ 16], although
cases without such predisposing conditions existed [4,7,12]. We
consider that these chronic underlying diseases, potentially causing
immunocompromised states, were mainly responsible for the onset
of community-onset S. marcescens-induced NSTI. Community-
acquired infections associated with S. marcescens are increasingly

reported [18,19]. In this era of advanced medicine, there are many
people in community who live well along with underlying chronic
diseases. Thus, we should bear in mind that, as well as
S. marcescens, other Gram-negative pathogens can cause fulminant
infections to those immunocompromised people in community.

Our patient had underlying advanced liver cirrhosis and ma-
lignancy, which was not observed in the other patients. Chronic
liver dysfunction is a representative underlying disease for Vibrio
vulnificus infections, and frequently causes fatal necrotizing in-
fections as seen in our case [20]. The reasons for increased risk of
fulminant V. vulnificus infections in patients with liver disease are as
follows: (i) reduced clearance by Kupffer cells in hepatic sinusoids,
(ii) direct bacterial invasion through the portosystemic shunt
leading to systemic infections secondary to bacterial translocation,
and (iii) bacterial overgrowth due to elevated serum iron concen-
tration [21]. Although the relevance of liver cirrhosis and onset of
S. marcescens infection has not been uncovered, our case presents
the first evidence for chronic liver dysfunction as an underlying
condition in S. marcescens NSTIL.

Of the three pediatric cases, two occurred in the cervical regions
of previously healthy children [8,11]. Both had suffered from

Table 1
Laboratory examinations on admission.

Complete blood count Biochemical examinations

WBC 1030/mm> AST 294 IU/L
Nt 55.3% ALT 84 IU/L
Lym 37.9% ALP 250 IU/L
Mono 3.9% YGTP 111 IUJL
Eo 2.9% T-bil 4.8 mg/dL
Baso 0% D-bil 3.5 mg/dL

Hb 10.7 g/dL BUN 27 mg/dL

Platelet 6 x 10*/mm?> Cre 2.03 mg/dL

Coagulopathy TP 5.2 g/dL

PT-INR 2.83 Alb 2.6 g/dL

APTT 48 s LDH 454 UL

FDP 19.4 pg/mL CK 366 mg/dL

Fibrinogen 217 mg/dL Na 139 mEq/L

Arterial blood gas K 4.1 mEq/L

pH 7.161 a 105 mEq/L

PaC02 41.2 mmHg CRP 4.14 mg/dL

Pa0O2 82.2 mmHg NH3 109 pg/dL

BE —13.6 mEq/L HBs-Ab Negative

Lactate 9.9 mmol/L HCV-Ab Positive
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