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INFECTIOUS  DISEASE

Successful Treatment of Necrotizing Fasciitis Following Cat 
Bites in an Immunocompromised Patient by Ampicillin-

Sulbactam and Intravenous Immunoglobulin

Atsushi Takayama1,2),  Takahiko Nagamine2,3)

ABSTRACT
Backgrounds: Necrotizing fasciitis is an uncommon but life-threatening complication in immunocompromised patients. 

Tissue infections in cat bite wounds are commonly caused by Pasteurella multocida.
Method: We present a 49-year-old female with history of rheumatoid arthritis on oral corticosteroid and methotrexate thera-

py with painful swelling of the left hand following cat bites that was diagnosed as having necrotizing fasciitis.
Case presentation: A 49-year-old female with history of rheumatoid arthritis on oral corticosteroid and methotrexate therapy 

was admitted to our hospital because of consciousness disturbance and painful swelling of the left hand. She was bitten by her 
cat four days prior to admission. On arrival, the patient had symptoms of headache and drowsiness with her left hand. 
Examination showed middle-aged female in altered mental state, lethargic with dorsum of left hand swollen with ecchymosis. 
She was diagnosed as having necrotizing soft tissue infection of the hand and forearm. Ampicillin-sulbactam 6 g/day was started 
empirically after collecting two sets of blood cultures. The patient underwent aggressive fluid administration and received intra-
venous immunoglobulin (IVIG) 5 g/day for three days. She was improved with a 10-day-antibiotic treatment as her white blood 
cell count and C-reactive protein level gradually decreased. The patient was discharged on the 14th hospital day without compli-
cations. Microorganisms were not found in the blood cultures.

Conclusions: Treatment with ampicillin-sulbactam and intravenous immunoglobulin (IVIG) was performed, resulting in 
therapeutic success. Although data evaluating the role of IVIG in the management of necrotizing fasciitis are limited, IVIG may 
be an effective adjunctive therapy possibly because of its ability to neutralize bacterial exotoxins. Cat bite infections could be 
related to Lipopolysaccharide-induced Toll-like receptor 4 (TLR-4) signals, in which sex differences exist.
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INTRODUCTION

Necrotizing soft tissue infections are characterized clinically by tis-
sue infection, systemic signs of toxicity, and high mortality1). Mortality 
rate is even higher in an immunocompromised host2). Cat bites could 
cause necrotizing fasciitis3). Tissue infections in cat bite wounds are 
commonly caused by combined pathogenic bacteria including 
Pasteurella multocida4). Here, we describe a 49-year-old female with 
history of rheumatoid arthritis on oral corticosteroid and methotrexate 
therapy with painful swelling of left hand following cat bites that was 
diagnosed as having necrotizing fasciitis.

CASE  REPORT

A 49-year-old female with history of rheumatoid arthritis on oral 
corticosteroid and methotrexate therapy was admitted to our hospital 
because of consciousness disturbance and painful swelling of the left 
hand. She had taken prednisolone 20 mg/day and methotrexate 8 mg/
week for rheumatoid arthritis since several years ago and just started 
duloxetine 20 mg/day for musculoskeletal pain 7 days prior to emergen-
cy admission by her attending physician. She was bitten by her cat four 
days prior to admission. Following the bite her symptoms include local 
pain, fever, general malaise, and appetite loss. On arrival, the patient 
had symptoms of headache and drowsiness with her left hand aching. 
Her vital signs were as follows; blood pressure, 80/40 mmHg; heart 
rate, 124 bpm; respiratory rate, 26/min; oxygen saturation on ambient 
air, 94%; and body temperature, 39.8℃. Examination showed mid-
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dle-aged female in altered mental state, lethargic with dorsum of left 
hand swollen with ecchymosis. Her left axillary lymph nodes were 
swollen with tenderness and left radial artery pulse was feeble. She was 
profoundly hypotensive. APACHE Ⅱ(Acute Physiology and Chronic 
Health Evaluation) score and SOFA (Sequential Organ Failure 
Assessment) score were 24 and 8, respectively. Laboratory investiga-
tions revealed a white cell count of 20,900/μL with neutrophilia (88.0%) 
and elevated C-reactive protein of 25.5 mg/dL. The level of procalci-
tonin was more than 5ng/ml and mild hyponatremia of 129 mEq/L was 
seen (Table 1). Ultrasound of the left hand and forearm showed diffuse 
soft tissue swelling and lymphedema. She was diagnosed as having nec-
rotizing soft tissue infection of the hand and forearm. Laboratory risk 
indicator for necrotising fasciitis (LRINEC) score calculated as 8, which 
indicated severe infection. Ampicillin-sulbactam 6 g/day was started 
empirically after collecting two sets of blood cultures. The patient 
underwent aggressive fluid administration and received intravenous 
immunoglobulin (IVIG) 5 g/day for three days. Local wound care was 
administered using moist gauze dressing. Duloxetine was discontinued 
because of nausea, drowsiness, and hyponatremia, which might be pos-
sibility of its side effects. On the third hospital day, her consciousness 
became clear. On the seventh hospital day, her white blood cell, 
C-reactive protein, and serum sodium level were 7,700/μL, 8.47 mg/L, 
and 142 mEq/L, respectively. She had no fever thereafter. She was 
improved with a 10-day-antibiotic treatment as her white blood cell 
count and C-reactive protein level gradually decreased (Figure 1). The 
patient was discharged on the 14th hospital day without complications. 
Microorganisms were not found in the blood cultures.

DISCUSSION

Cat bites of the hand represent a potentially devastating problem in 

terms of necrotizing fasciitis because cat teeth can cause deep puncture 
wounds that are hard to clean5). Necrotizing fasciitis is characterized 
clinically by fulminant tissue infection, systemic signs of toxicity, and 
high mortality rate in immunocompromised hosts2). The conditions have 
a gradual onset, but subsequently the process may spread rapidly with 
severe systemic effects and high fatality. Therefore, timely diagnosis 
and empirical antibiotic therapy should be needed. Pasteurella multoci-
da and Pasteurella septica were the most common isolates of cat bites4), 
which are usually resistant to many of the typical empiric antibiotics 
used to treat skin infections such as the first generation cephalosporins6). 
Ampicillin-sulbactam is the treatment of choice for patients who have 
cat bite wounds with no known bacterial cause7). So, we initiated ampi-
cillin-sulbactam 6 g/day for this patient. 

Moreover, we administrated IVIG 5 g/day for 3 days because the 
patient seemed to be immunocompromised. Recent clinical report 
showed that an immunocompromized patient with sepsis following cat 
bites was successfully treated with combination of panipenem-bet-
amipron and IVIG8). Lipopolysaccharide (LPS) triggered Toll-like 
receptor 4 (TLR-4) signaling belongs to the key innate defence mecha-
nisms upon infection with Pasteurella multocida9). Basic studies recent-
ly indicated that IVIG preparation attenuates the production of LPS-
induced pro-inflammatory cytokines according to the modulation of 
TLR-4 mediated signaling pathway, which is the crucial immune system 
for gram-negative bacteria such as Pasteurella multocida10,11). Although 
data evaluating the role of IVIG in the management of necrotizing fasci-
itis are limited, IVIG may be an effective adjunctive therapy possibly 
because of its ability to neutralize bacterial exotoxins by means of mod-
ulating TLR-4 signals12). 

In this case, mild hyponatremia was observed on admission. Lower 
sodium level is reported to predict higher risk of infection-related hospi-
talization13), and associated with an increased risk of death14). In our case, 
duloxetine, a serotonin and noradrenaline reuptake inhibitor (SNRI), 
was just started for musculoskeletal pain. Duloxetine could cause syn-
drome of inappropriate antidiuretic hormone secretion (SIADH) by 
increasing ADH secretion via the stimulation of serotonergic and nor-
epinephrinergic receptors in the hypothalamus15). Hyponatremia due to 
SIADH may develop rapidly after initiation of duloxetine16). After dis-
continuation of duloxetine, serum sodium level of the patient was nor-
malized to 142 mEq/l. Clinicians who prescribe duloxetine for chronic 
musculoskeletal pain should be aware of the potential for this adverse 
drug reaction and weigh the benefits against the side effects17).

As for the reported cases of necrotizing fasciitis following cat bites 
including our case, the majority are women18-20). Moreover, veterinarians 
reported a case of Pasteurella multocida necrotizing cellulitis in a 
female dog after cat scratch21). In general, male gender is an independent 
risk factor for the development of severe infections such as sepsis22). 
With regard to the underlying mechanisms, receptors for sex hormones 
have been identified on various immune cells, suggesting direct effects 
of these hormones on immune function23). On the contrary, female gen-
der should be susceptible to severe cat bite infections. What is the rea-

Table 1. Laboratory findings on admission

Figure 1. Clinical course and change in the patient's serum sodium levels in relation to duloxetine administration. 
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son why sex differences are recognized in the development of severe cat 
bite infections? One possible reason is that there may be sex defferences 
in bacterial LPS-induced TLR-4 signals. In an animal study for survival 
outcome of Coxsackievirus B3 infection, treating female mice with LPS 
increased mortality from 0% in control infected animals to 60%24). Cat 
bite infections could be related to LPS-induced TLR-4 signals, in which 
sex differences exist. 

CONCLUSIONS

There are some limitations in this report. First, we failed to detect 
pathogens of the patient with blood cultures. Second, we did not mea-
sure serum osmotic pressure, urine sodium level and serum ADH level, 
which were necessary to diagnose SIADH. Despite these limitations, 
this case indicates that early combination therapy of appropriate antibi-
otics with IVIG is essential for the prevention of potentially fatal com-
plications of severe cat bite infections. IVIG may be an effective 
adjunctive therapy possibly because of its ability to neutralize bacterial 
exotoxins. Cat bite infections could be related to Lipopolysaccharide-
induced TLR-4 signals, in which sex differences exist.
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