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Abstract

Group G Streptococcus (GGS) causes toxic shock syndrome. Its incidence 
has been increasing in the elderly in recent years.

The case is a female patient in her 60s, with rheumatoid arthritis, who 
developed necrotizing fasciitis in her right thigh. We administered antibacterial 
agents and debridement frequently at an early stage, followed by aggressive 
high-protein enteral nutrition and multidisciplinary treatment. During the 
course of treatment, the patient’s general condition temporarily deteriorated 
because of fecal contamination. We considered amputation of the lower limb 
and implantation of a stoma, but finally succeeded in preserving the limb by 
performing two skin grafts. The patient was able to walk and was discharged 
on day 66.

GGS infection is a risk factor for elderly patients with underlying diseases 
such as malignancy or immunocompromised states. When necrotizing 
fasciitis due to fulminant streptococcal infection develops in a proximal limb, 
amputation of the limb is often necessary to save the patient’s life. In this case, 
a fulminant GGS infection developed in an immunocompromised patient with 
active rheumatoid arthritis. Although the risk of limb amputation was high, 
multidisciplinary treatment enabled functional preservation of the affected limb.
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visited a dermatologist. She was treated for cellulitis but became 
feverish, had swelling of the right thigh and difficulty walking; she was 
admitted to a nearby hospital. Subsequently, the swelling worsened 
and extensive redness and blood blisters appeared. She was suspected 
of having necrotizing fasciitis and was referred to our hospital for 
further evaluation and treatment.

On admission, there was no disturbance of consciousness, body 
temperature was 37.5⁰C, heart rate was sinus tachycardia 124 bpm, 
blood pressure was 84/40 mmHg, respiratory rate was 30 tachypneas, 
and the quick Sequential Organ Failure Assessment (qSOFA) score 
was 2 points. Physical examination of the chest and abdomen showed 
no abnormal findings. However, there was spontaneous pain and 
tenderness on the right thigh, accompanied by redness, swelling, and 
blister formation. In addition, a crusting with exudate was observed 
on the right heel (Figure 1).

In blood tests, we found metabolic acidosis and elevated 
procalcitonin. We suspected multiple organ failure due to sepsis. 
Acute Kidney Injury (AKI) was 9 points of SOFA score and 4 points 
of Laboratory Risk Indicator for Necrotizing Fasciitis score (Figure 
2).

We diagnosed the patient as having necrotizing fasciitis of the right 
thigh with septic shock. We admitted the patient to the Intensive Care 
Unit (ICU) and began treatment with several different antibiotics; 
crystalloids, inotropes, and Continuous Hemodiafiltration (CHDF) 
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Introduction
Necrotizing fasciitis is a rapid-spreading, necrotizing soft 

tissue infection, with the shallow fascia as the main site of bacterial 
infection. GGS derives from the normal bacterial flora of the human 
upper respiratory tract, and is endemic to the skin, gastrointestinal 
tract, and female genital tract. It has been implicated in endocarditis, 
septic arthritis, osteomyelitis, fetal infections, and meningitis.

GGS has genomic homology with Group A Streptococcus (GAS). 
Like GAS, it is thought to cause streptococcal toxic shock syndrome. 
Currently, GGS infections are attracting attention because of the 
increasing number of elderly people affected. Necrotizing fasciitis 
caused by GGS requires early therapeutic intervention. However, 
there are few reports on the prognosis of necrotizing fasciitis caused 
by GGS alone or of the amputation rate of affected limbs.

Case Presentation
The patient is a female in her 60s. She had been taking 

methotrexate, tocilizumab, and iguratimod for the treatment of 
rheumatoid arthritis. One day, she scraped her right heel and later 
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Figure 1: Physical examination. Skin findings on the medial side of the right thigh. Erythema, swelling, and blister formation were noted. Crusting with exudate 
was observed on the right heel.

Figure 2: Blood test.

Figure 3: Clinical course.
MEPM: Meropenem, VCM: Vancomycin, CLDM: Clindamycin, PCG: Penicillin G
HYD: Hydrocortisone, CHDF: Continuous Hemodiafiltration, NAD: Noradrenaline
AVP: Vasopressin, DEBR: Debridement.

were administered for AKI. We also started debridement on the day 
of admission. The clinical course is shown in Figure 3.

On the second day, blood culture showed gram-positive 
streptococcus. The antibiotics were de-escalated to Penicillin G. 
Thereafter, daily incision and washout procedures were performed; 

however, gradually progressive necrosis was observed on the medial 
and posterior sides of the right thigh. On the 12th day, respiratory 
depression and hypotension progressed; the patient was again 
admitted to the ICU and managed with a ventilator.

Although tube feeding had to be interrupted due to deterioration 
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of the patient’s general condition, it was resumed with a target of 2 g/
kg/day of protein, taking into account loss of protein due to wound 
healing and loss of protein and amino acids due to CHDF. On the 
16th day, the administration of target calories (25 kcal/kg/day) and 
target protein was achieved.

Initially, we considered adding a stoma or amputating the 
lower limbs to prevent wound infection due to fecal contamination. 
However, the nurse in wound, ostomy, and continence intervened 
and inserted a Flexi-Seal® rectal tube (ConvaTec, Reading, UK). 
This procedure improved the wound infection caused by fecal 
contamination and prevented amputation of the lower limb. With 
frequent washing, debridement, and appropriate enteral nutrition, the 
necrotic spread of the wound was eliminated, and good granulation 
was observed. The first skin transplant procedure was performed on 
day 26. She was discharged from the ICU on day 36, and the second 
skin grafting procedure was performed on day 41. Thereafter, the 
epithelialization of the skin improved steadily, she was able to walk 
on her own, and was discharged home on day 66 (Figure 4).

Discussion
Most of the causative organisms of necrotizing fasciitis are GASs, 

and GGSs have not received much attention, however recently, GGSs, 
which have been considered nonpathogenic, have been recognized 
as important bacterial pathogens [1,2]. In particular, GGS infection 
has been reported to cause symptoms similar to GAS-induced fascial 
necrosis and streptococcal shock-like syndrome in adults with 
underlying diseases [3,4]. 

GAS shows bimodal, age-specific peaks in the 0-2 and 70-
79 year age groups, whereas GGS is found in the 70-79 age group. 
For this reason, GGS has been attracting attention in recent years, 
as the number of elderly people increases. Furthermore, the risk of 
GGS infection has been reported to be associated with older age, 
cardiovascular disease, diabetes, liver cirrhosis, alcoholism, bone and 

Figure 4: Progress of skin findings. Debridement was enforced almost daily. Skin transplant procedure was performed on day 26 and the day 41. The patient was 
discharged on the day 66.

joint disease, skin disease, immunocompromised conditions, and 
post-surgery [3,5].

This patient was using multiple immunosuppressive drugs for 
rheumatoid arthritis, which may have lowered her immunity and 
increased her risk of GGS infection.

The prognosis and lower limb amputation rates for necrotizing 
fasciitis due to GGS infection have been studied in only a few single-
center studies.

Necrotizing fasciitis of the lower leg has been reported to be most 
commonly caused by GAS, followed by GGS. In necrotizing fasciitis of 
the extremities, older age and higher lactate levels are associated with 
significantly higher 90-day mortality rates. In this case, lactate levels 
(48 mg/dL) were high, and 90-day mortality risk was considered high. 

On the other hand, debridement more than three times has been 
reported to improve the prognosis [6,7], and in this case, frequent 
attempts at debridement may have reduced the risk of amputation of 
the affected limb and death. 

Regarding nutrition in sepsis and septic shock, it is recommended 
in Japan to aim for less than 1.0 g/kg/day of protein in the acute phase, 
but the European Society for Clinical Nutrition and Metabolism 
guidelines recommend a target of 1.3 g/kg/day of protein in ICU 
patients, because of the high amount of protein consumed and 
degraded by catabolism [8,9]. Since amino acid loss in CHDF is 
estimated to be 10-15 g/day of nutritional disturbance, the protein 
dose should be increased after the introduction of hemodialysis, to 
account for the amount of protein lost by hemodialysis. Therefore, 
it is necessary to increase the protein dose during CHDF, and the 
American Society for Parenteral and Enteral Nutrition/Society 
of Critical Care Medicine (ASPEN/SCCM) guidelines suggest a 
maximum dose of 2.5 g/kg/day, with an additional dose of 0.5 g/kg/
day [10,11]. 
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In this case, careful debridement was performed for necrotizing 
fasciitis. The target protein level was set at 2 g/kg/day, taking into 
account the amount of protein used for wound healing and the 
amount of protein lost during CHDF. This may have contributed to 
infection control, good granulation, and wound healing. Fortunately, 
she was able to walk and leave the hospital.

Conclusion
GGS infections, like GAS infections, make necrotizing fasciitis 

more likely to be severe and carry the risk of lower extremity 
amputation. We believe that multidisciplinary treatment, including 
early aggressive debridement, appropriate high-protein nutrition, 
and wound infection control is important for the treatment of severe 
necrotizing fasciitis and preservation of the affected limb.
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