
The hyperosmolar hyperglycemic state (HHS) is the most serious 
acute hyperglycemic emergency in patients with type 2 diabetes. The 
reported mortality is between 10 and 20%, which is about 10 times 
higher than the mortality rate in patients with diabetic ketoacidosis1). 
HHS occurs most commonly in elderly patients with type 2 diabetes. 
Infection represents the commonest precipitating cause of HHS. Up to 
20% do not have a previous diagnosis of diabetes. Here, we present an 
elderly patient of HHS associated with Fournier's gangrene (FG), who 
had not been diagnosed as diabetes previously.

A 78-year-old man was transferred to the emergency department of 
our hospital because of a 1-week history of swelling and discomfort 
around the genital area. On arrival, the patient was drowsy and his vital 
signs were as follows: temperature, 39.8℃; heart rate, 110 bpm; blood 
pressure, 121/60 mm Hg; respiratory rate, 24 breaths/min; and pulse 
oximetry, 97% on room air. Physical examination showed dehydration 
of the tongue, and erythematous swelling and tenderness in his scrotum. 
A neurological examination revealed no obvious muscle weakness, any 
sensory and abnormality of deep tendon reflex. Laboratory findings 
demonstrated marked hyperglycemia as serum glucose of 610 mg/dL. 
Glycated hemoglobin level was 9.6%. Arterial blood gas analysis 
showed no acidosis such as pH 7.39, HCO3¯ 23.0 mEq/L, and anion 
gap 10.2 mEq/L. The other laboratory findings were as follows: 
C-reactive protein (CRP), 16.09 mg/dL; white blood cell count, 27,200 
x 109/L (82.5% neutrophils); hemoglobin, 12.4 g/dL; sodium, 133 mEq/
L; potassium, 2.9 mEq/L; blood urea nitrogen, 27.2 mg/dL; creatinine, 
1.0 mg/dL. Based on the clinical and laboratory findings, the patient 
was diagnosed as having HHS with FG. Treatment was started with 
hydration, continuous intravenous insulin infusion (0.05 U/mL/kg), and 
antibiotics such as meropenem (0.5 g every 8 hours), vancomycin (1 g 
every 12 hours), and clindamycin (600 mg every 8 hours). Soon after 
admission, a surgical debridement of his scrotum was performed (Figure 
1). He received intravenous immunoglobulin (IVIG) 5 g/day for three 
days. After four weeks treatment of wound-bed cleansing, genital edema 
and redness were gradually resolved. The cultures of the debrided tissue 
were finally identified as methicillin-resistant Staphylococcus aureus.

HHS is the most serious acute hyperglycemic emergency in patients 
with type 2 diabetes, which is characterized by severe hyperglycemia, 
hyperosmolarity, and dehydration in the absence of ketoacidosis2). It 
occurs even in undiagnosed diabetic patients like this case. Infection 
represents the commonest precipitating factor for HHS because counter-
regulatory hormones of insulin should be released by severe inflamma-
tion. In this case, there was no identifiable medical illness and infection 
other than severe soft tissue infection in his scrotum. Thus, FG, a kind 
of the necrotizing fasciitis, was thought to precipitate HHS. FG is a very 
rare and rapidly progressive form of necrotizing fasciitis of the perineal, 
genital, or perianal regions, leading to thrombosis of the small subcuta-
neous vessels and necrosis of the overlying skin primarily in immuno-
compromised individuals3). Despite improvements in both medical and 
surgical treatments for FG, mortality remains high4). Early clinical dif-
ferentiation between necrotizing fasciitis and simple cellulitis is import-

ant when considering surgical management. The Laboratory Risk 
Indicator for Necrotizing Fasciitis (LRINEC) is a clinical tool to distin-
guish necrotizing fasciitis from simple cellulitis5). This tool is based on 
six common serum parameters at the time of presentation such as CRP, 
total white cell count, hemoglobin, serum sodium, creatinine and glu-
cose. An LRINEC of six or greater confers a higher risk of necrotizing 
fasciitis. In our case, LRINEC score was calculated as 10, which indi-
cated severe infection and the necessity of the immediate surgical inter-
vention. Thus, we performed massive surgical debridement with com-
bined antibiotics treatment. Early surgical and medical treatment is 
essential to improve the prognosis of necrotizing fasciitis such as FG6). 
Recently community-acquired methicillin-resistant Staphylococcus 
aureus has emerged as an etiological agent of FG with severe clinical 
course and even fulminant sepsis7). We administered IVIG 5 g/day 
because this patient having untreated diabetes seemed to be immuno-
compromised. Some basic studies recently indicated that IVIG prepara-
tion attenuates the production of lipopolysaccharide (LPS) induced 
pro-inflammatory cytokines according to the modulation of Toll like 
receptor 4 (TLR-4) mediated signaling pathway, which is one of the cru-
cial immune systems for severe bacterial infection. Although data evalu-
ating 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 by means of modulating 
TLR-4 signals8). 

In conclusion, we describe a successfully treated case of HHS asso-
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Figure 1. Intraoperative photograph after extensive debridement 
of the scrotum

 A surgical debridement of the extraperitoneal pelvic 
tissue was performed immediately. And a surgical 
drain was inserted. 
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ciated with FG in a patient with untreated diabetes. This is the first 
report of HHS caused by FG. Treatment of HHS and FG is still chal-
lenging. In our case, early diagnosis and aggressive treatment with con-
tinuous insulin infusion, combined antibiotics, IVIG, and surgical 
debridement could lead to good prognosis. 

REFERENCES

 1) Fayfman M, Pasquel FJ, Umpierrez GE. Management of Hyperglycemic Crises: 
Diabetic Ketoacidosis and Hyperglycemic Hyperosmolar State. Med Clin North Am. 
2017;101(3):587-606.

 2) Pasquel FJ, Umpierrez GE. Hyperosmolar hyperglycemic state: a historic review of the 
clinical presentation, diagnosis, and treatment. Diabetes Care. 2014;37(11):3124-
3131.

 3) Sorensen MD, Krieger JN, Rivara FP et al. Fournier's gangrene: population-based epi-
demiology and outcomes. J Urol. 2009;181(5):2120-2126.

 4) Leitch HA, Palepu A, Fernandes CM. Necrotising fasciitis secondary to group A strep-
tococcus. Morbidity and mortality still high. Can Fam Physician. 2000;46:1460-1466.

 5) Wong CH, Khin LW, Heng KS et al. The LRINEC (laboratory risk indicator for necro-
tizing fasciitis) score: a tool for distinguishing necrotizing fasciitis from other soft tis-
sue infections. Crit Care Med. 2004;32(7):1535-1541.

 6) Takayama A, Nagamine T, Matsumoto Y et al. Successful Treatment of Necrotizing 
Fasciitis following Cat Bites in an Immunocompromised Patient by Ampicillin-
sulbactam and Intravenous Immunoglobulin. Int Med J. in press.

 7) Wróblewska M, Kuzaka B, Borkowski T et al. Fournier's gangrene--current concepts. 
Pol J Microbiol. 2014;63(3):267-273.

 8) Murakami K, Suzuki C, Kobayashi F et al. Intravenous immunoglobulin preparation 
attenuates LPS-induced production of pro-inflammatory cytokines in human monocyt-
ic cells by modulating TLR4-mediated signaling pathways. Naunyn Schmiedebergs 
Arch Pharmacol. 2012;385(9):891-898.


