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Abstract
BACKGROUND 
Systemic emphysematous infection caused by Klebsiella pneumoniae (K. pneumo-
niae) is a rare but severe infection which can be lethal if the diagnosis is delayed.

CASE SUMMARY 
We report a rare case of systemic emphysematous infection via hematogenous 
dissemination from a liver abscess caused by K. pneumoniae, complicated by 
multiple organ dysfunction syndrome, septic shock, bacteremia, emphysematous 
cystitis, prostate and left seminal vesicle abscesses in a diabetic patient. The 
patient simultaneously presented with spontaneous pneumoperitoneum secon-
dary to rupture of the emphysematous liver abscess. His condition after admis-
sion deteriorated rapidly and he died within a short period. This disease is a great 
challenge for the clinician as K. pneumoniae can cause multifocal emphysematous 
infections and fulminant septic shock. Pneumoperitoneum following spontaneous 
rupture of the liver abscess can result in intra-abdominal sepsis that further 
increases mortality rate. Moreover, appropriate site-specic intervention and 
adequate drainage of numerous emphysematous liver lesions are difficult.

CONCLUSION 
Early diagnosis followed by efficient antibiotic therapy and surgical management 
are essential for systemic emphysematous infection.

Key Words: Klebsiella pneumoniae; Emphysematous liver abscess; Pneumoperitoneum; 
Emphysematous cystitis; Emphysematous prostate abscess; Septic shock

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.
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Core Tip: Systemic emphysematous infection caused by Klebsiella pneumoniae is a rare but lethal 
infection. The combination of emphysematous liver abscess, emphysematous cystitis, prostate and left 
seminal vesicle abscesses, bacteremia, septic shock and multiple organ dysfunction syndrome are even 
rarer. The patient simultaneously presented with spontaneous pneumoperitoneum secondary to rupture of 
the emphysematous liver abscess, which is an extremely rare clinical condition inducing intra-abdominal 
sepsis that further increases the mortality rate.

Citation: Zhang JQ, He CC, Yuan B, Liu R, Qi YJ, Wang ZX, He XN, Li YM. Fatal systemic emphysematous 
infection caused by Klebsiella pneumoniae: A case report. World J Clin Cases 2022; 10(8): 2610-2615
URL: https://www.wjgnet.com/2307-8960/full/v10/i8/2610.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i8.2610

INTRODUCTION
Klebsiella pneumoniae (K. pneumoniae) is a Gram-negative pathogenic bacterium belonging to the 
Enterobacteriaceae family, usually causes various infections including pneumonia, urinary tract 
infections, hepatobiliary infections and intra-abdominal infections[1]. K. pneumoniae strains are divided 
into the classical group and hypervirulent group. Classical K. pneumoniae is an opportunistic pathogen 
and primarily infects critically ill and immunocompromised patients, and causes health-care associated 
infections; the hypervirulent pathotype usually infects healthy individuals and causes community-
acquired infections[2-3]. In recent years, several studies have reported a distinctive clinical syndrome, 
invasive K. pneumoniae liver abscess syndrome (IKLAS), which typically occurs in patients with diabetes 
mellitus (DM) and is characterized by a liver abscess, bacteremia, and hematogenous extrahepatic 
infection at sites such as the eye, brain, or lung. We report a rare case of IKLAS presenting with multiple 
organ dysfunction syndrome (MODS), septic shock, bacteremia, numerous emphysematous liver 
abscesses, pneumoperitoneum, emphysematous cystitis, prostate and left seminal vesicle abscesses in a 
diabetic patient whose infection progressed rapidly and died within a short period.

CASE PRESENTATION
Chief complaints
A 66-year-old man was admitted to our hospital with a 14-d history of worsening fatigue, anorexia, 
nausea and vomiting, and a 3-d history of confusion and jaundice.

History of present illness
Fourteen days prior to hospital admission, he suffered from fatigue, anorexia, nausea and vomiting. The 
patient did not visit his doctor, the symptoms of nausea and vomiting gradually improved but fatigue 
and anorexia persisted. His family members found that he had been showing signs of confusion and 
jaundice 3 d earlier. He vomited 50 mL of coffee-colored gastric contents one day earlier. He had no 
fever, abdominal pain and lower urinary tract symptoms.

History of past illness
His past medical history included acute gastric ulcer perforation which was repaired 40 years earlier, 
hypertension treated with amlodipine and hydrochlorothiazide, type 2 DM without regular control 
treated with metformin, acarbose and insulin for 10 years, chronic prostatitis and chronic diarrhea for 
the past 10 years, and a cerebral infarction 8 years and 3 mo previously. He had acute calculous 
cholecystitis with hypotension 2 mo ago and received empirical antibiotics with ceftazidime 2.0 g and 
ornidazole 0.5 g intravenous route every 12 h for 10 days, blood and bile cultures and cholecystectomy 
were not performed.

Personal and family history
No relevant family history, travelling history or animal contact was reported.

Physical examination
His initial vital signs were as follows: blood pressure 70/50 mmHg, pulse 110 bpm, respiratory rate 30 
breaths/min, and body temperature of 36.5 °C. The Acute Physiology and Chronic Health Evaluation II 
score was 23, and the Sequential Organ Failure Assessment score was 13. He demonstrated confusion, 
icteric sclera, normal cardiopulmonary auscultation, a soft, non-tender abdomen, and acrocyanosis with 
scattered marble patches on wet and cold lower limbs.

https://www.wjgnet.com/2307-8960/full/v10/i8/2610.htm
https://dx.doi.org/10.12998/wjcc.v10.i8.2610
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Laboratory examinations
Markedly raised inflammatory parameters were found including the following: white blood cell count 
18.8 × 109/L (93% neutrophils and 1% lymphocytes), C-reactive protein 315 mg/L, interleukin 6 > 5000 
pg/mL, and procalcitonin (PCT) 70 ng/mL. Serum biochemical tests showed total bilirubin 210.9 
μmol/L, direct bilirubin 165.7 μmol/L, alanine aminotransferase (ALT) 940 U/L, aspartate aminotrans-
ferase (AST) 3870 U/L, alkaline phosphatase 1429 U/L, lactate dehydrogenase (LDH) 7852 U/L, blood 
urea nitrogen 48.1 mmol/L and creatinine 339.3 μmol/L. The level of blood glucose and glycosylated 
hemoglobin A1c (HbA1c) was 10.25 mmol/L and 8.4% respectively. A coagulation panel demonstrated 
a prothrombin time (PT) of 21.3 s, prothrombin time activity (PTA) 39%, international normalized ratio 
(INR) 1.9, activated partial thromboplastin time (APTT) 38.7 s and D-dimer 7.25 μg/mL. Arterial blood 
gas analysis revealed a pH of 7.273, undetectable PCO2 (A fall in PCO2 was beyond the range of the 
Point-of-Care Testing device), PO2 90.2 mmHg and lactate 20 mmol/L. In addition, routine urine 
analysis revealed numerous red blood cells (50-60/high power field), white blood cells (35-40/high 
power field), bilirubin and albuminuria. The patient was not anemic (blood Hb 133 g/L) and hematocrit 
was 39.7%. Serology showed that human immunodeciency virus, syphilis, hepatitis B and C were all 
negative.

Imaging examinations
An abdominal computed tomography (CT) scan displayed numerous emphysematous hepatic 
abscesses, rupture of some liver abscesses and gas formation in the right subphrenic area (Figure 1). 
Pelvic CT showed intramural gas formation in the bladder and an enlarged prostate and left seminal 
vesicle with abnormal air accumulation (Figure 2). Chest CT revealed pulmonary infiltrates in the right 
lower lobes and small right pleural effusions.

FINAL DIAGNOSIS
The clinical diagnosis was IKLAS with septic shock and MODS accompanied by emphysematous 
prostate and left seminal vesicle abscesses and cystitis.

TREATMENT
Empiric antimicrobial treatment with meropenem was administered along with uid resuscitation and 
vasoactive support with noradrenaline. Continuous veno-venous hemofiltration was then initiated for 
acute kidney injury and persistent inflammatory state after adequate fluid resuscitation. A consultant 
hepatobiliary surgeon suggested an emergency surgical exploration but this was refused by his family. 
We attempted percutaneous liver abscess drainage guided by bedside ultrasound, but did not succeed 
due to liver abscess cavities totally occupied by air and pneumoperitoneum. His condition rapidly 
deteriorated, he developed emerging thrombocytopenia, decreased Hb, a progressive increase in serum 
enzyme levels in addition to severe metabolic acidosis, persistent renal failure and liver dysfunction, 
and subsequently developed respiratory failure, disseminated intravascular coagulation and coma. At 
that time, his laboratory examinations showed lactate 30 mmol/L, pH 7.193, HCO3

− 11.6 mmol/L, base 
excess −18.4 mmol/L, SO2 89.6%, PO2/FiO2 159, platelets 28×109/L, Hb 86 g/L, INR 3.37, PT 39 s, PTA 
21%, APTT 57.7 s, D-dimer 7.25 μg/mL, ALT 1501 U/L, AST 6012 U/L, CK 1700 U/L and LDH 12356 
U/L. The patient was immediately intubated and mechanical ventilation was initiated. Despite these 
aggressive treatments, the patient’s condition was critical and exacerbated, with persistent MODS and 
hemodynamic instability despite large doses of noradrenaline (2.5 μg/kg/min).

OUTCOME AND FOLLOW-UP
Twenty-two hours after admission, the patient died. Two days later, cultures from peripheral blood and 
urine specimens revealed K. pneumoniae with a positive string test, but antimicrobial susceptibility 
testing was not carried out.

DISCUSSION
The first case series of IKLAS was described in Taiwan in 1986[4] and it subsequently emerged as a 
global infectious disease although the majority of cases were found in southeast Asia. Our patient had a 
rare clinical condition with a poor prognosis and had distinctive clinical features such as ruptured 
emphysematous liver abscesses with concomitant pneumoperitoneum, emphysematous prostate and 
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Figure 1 Abdominal computed tomography scan shows multiple emphysematous hepatic abscesses. A and B: Arrowheads represent gas 
formation in the right subphrenic area; A-E: Thin arrows represent gas-containing liver abscess cavities; F: Thick arrows represent ruptured liver abscesses.

Figure 2 Pelvic computed tomography scan shows emphysematous cystitis, prostate and seminal vesicle abscesses. A: Thin arrow 
represents intramural gas formation in the bladder, and arrowhead represents emphysematous seminal vesicle abscesses; B: Thick arrows represent abnormal air 
accumulation in the enlarged prostate.

left seminal vesicle abscesses and emphysematous cystitis. The patient was in a critical condition 
complicated by MODS (kidney, liver, circulation, respiratory, coagulation) and rapidly deteriorated 
following admission. The fatal infection was caused by a strain of hypervirulent K. pneumoniae identified 
by a positive string test, which was more virulent than classical K. pneumoniae and capable of causing 
multiple sites of infection due to hematogenous spread[3].

The etiology of IKLAS is unknown. Our patient suffered from chronic diarrhea without abdominal 
pain and fever which may be noninfectious and functional diarrhea and is not considered the etiologic 
factor for IKLAS, even though gastrointestinal colonization is a major reservoir for K. pneumoniae-
induced infections[5]. He had acute calculous cholecystitis with hypotension 2 mo ago and received 
empirical antibiotics for 10 d without blood and bile cultures and cholecystectomy. Therefore, we 
speculated that the liver abscesses were attributable to the cholecystitis with inadequately management 
that led bacteria to invade the liver parenchyma via the gallbladder bed. In addition, several studies 
have shown that DM is a significant risk factor for IKLAS[6] and poor glycemic control tends to increase 
the rate of disseminated infection[7]. Our patient had DM for 30 years and his HbA1c was 8.4% on 
admission, the immunosuppression related to DM may predispose patients to the development of 
IKLAS.
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Emphysematous liver abscess is a rare but life-threatening infection which is characterized by hepatic 
parenchymal emphysematous change. In rare circumstances, emphysematous liver abscesses are prone 
to spontaneous rupture resulting in secondary peritonitis and intra-abdominal sepsis which can further 
increase mortality rate[8]. Our patient presented with pneumoperitoneum secondary to spontaneous 
rupture of emphysematous liver abscesses, with no evidence of hollow viscus perforation. Multiple 
emphysematous liver abscesses that spread throughout the liver resulted in severely destructive hepatic 
tissue, and extensive gas formation in the abscess was vulnerable to spontaneous rupture as gas 
increases the tension within the abscess cavity. Gas in the abscess is believed to be due to the 
fermentation of glucose into carbon dioxide by K. pneumoniae under anaerobic conditions[9-10]. In 
patients with numerous abscesses, it is difficult to locate and drain all the lesions via percutaneous, 
laparoscopic or surgical intervention, thus the mortality rate is reported to be extremely high at 27%-
30%[9]. Control of the infectious source is very important, failure to timely surgery or percutaneous 
drainage is our limitation and the lessons should be learned.

The multifocal emphysematous infections in our patient consisting of liver abscesses, cystitis, prostate 
and seminal vesicle abscesses are extremely rare. Emphysematous cystitis is characterized by the 
presence of gas in and around the bladder wall and can be treated successfully with bladder drainage 
and antibiotics[11]. Emphysematous prostate abscess is not often diagnosed at an early stage due to 
non-specific symptoms and may be confirmed by CT which shows gas and abscess accumulation in the 
prostate[12]. Surgical drainage of a prostate abscess can be performed by the transrectal, transperineal 
or transurethral approach[13]. It is recommended in critically ill patients, such as our case, that CT-
guided transperineal drainage of an emphysematous prostate abscess should be performed[14].

K. pneumoniae is the common pathogen associated with emphysematous infections. Among the 
members of the K. pneumoniae complex which consists of seven K. pneumoniae-related species, K. variicola 
is frequently misidentied as K. pneumoniae by routine clinical microbiology diagnostics in most modern 
laboratories[15]. More recently, K. variicola is recognized as a cause of emphysematous infections[16] 
with a higher mortality rate when compared to K. pneumoniae[17]. Thus, clinicians should be aware of 
the potential of K. variicola involvement as emphysematous infections and identify K. variicola among K. 
pneumoniae infections based on mass spectrometry and genome sequencing[18-19].

CONCLUSION
IKLAS is a rare but severe infection which can be lethal if the diagnosis is delayed and can progress to 
septic shock and MODS. Spontaneous pneumoperitoneum secondary to ruptured emphysematous liver 
abscesses can induce intra-abdominal sepsis that further increases the mortality rate. Early diagnosis 
followed by efficient antibiotic therapy and surgical management are essential for these life-threatening 
infections.
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