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N the presence of septic shock, every hour in 

delaying the administration of effective antibiotics is 

associated with a measurable increase in mortality. 

This is especially true for neutropenic patients with 

septic shock.1 As there is a higher incidence of involving 

multi-drug resistant pathogens for neutropenic patients, 

the decision on antibiotics regime remains a challenge for 

physicians.2  Immunosuppression and previous antibacterial 

use are factors that promote the spread of multi-drug 

resistant pathogens, and the possibility of co-existing 

multi-drug resistant pathogens should be suspected when 

treating patients with these risk factors who developed 

refractory shock. Here we present a case with neutropenic 

fever and refractory shock whose blood culture yielded 

multi-drug resistant Acinetobacter baumannii and carbapenem- 

resistant Klebsiella pneumoniae.  

CASE DESCRIPTION 

A 42-year-old male was diagnosed with gout in 2003, 

usually took allopurinol and colchicines to ease the pain. 

The arthralgia exacerbated recently and could not be 

alleviated by those two medications. A friend of him 

suggested methotrexate might have a better effect for his 

illness, upon which he began taking the medicine 4 pills a 

day without consulting a doctor. He did not stop the 

medicine until 5 days later when he found herpes around 

his mouth as well as nasal bleeding and a body temperature of 

38˚C. After administration of ceftazidime for 5 days at a 

local hospital and no sign of improvement, laboratory test 

showed that his leucocyte count was 0.9×109/L, hemoglobin 

was 85 g/L, and platelet count was 115×109/L. He was 

treated with calcium folinate, granulocyte colony-stimulating 

factor, and blood transfusion, and antibiotics was changed 

to meropenem. Two days later, his leucocyte count 

dropped to 0.47×109/L and platelet count to 17×109/L. He 

developed a persistent high fever above 39˚C, even when he 

was treated for another 2 days with meropenem, vancomycin, 

and fluconazole. Then he was transferred to the Intensive 

Care Unit of Peking Union Medical College Hospital. 

The patient’s medical history was otherwise not notable 

except for “slightly high serum creatinine” not treated. He was 

taking no other medications and had no known drug allergies. 

He was a non-smoker, had never worked outdoors, and had 

not traveled for the latest 12 months.  

On physical examination, the patient was acutely 
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ill-looking, a bit agitated and breathless. Purpura was 

noticed on his chest skin. The oxygen saturation was 85% 

while he was breathing ambient air. The heart rate was 

122/minute, and blood pressure 80/40 mmHg. Auscultation 

of his chest revealed no abnormal findings. Heart sounds 

were normal. The jugular venous pressure was not 

elevated, and there was no peripheral edema.  

Laboratory test showed that his hemoglobin level was 

7.2 g/L, the platelet count was 1.1×109/L, and the white 

blood cell count was 0.31×109/L, with a neutrophil count of 

0.07×109/L. The results of liver function tests revealed 

hyperbilirubinemia, with a conjugated bilirubin level of 

110.7 μmol/L. The serum creatinine level was 155 μmol/L 

and uric acid level was 667 mmol/L. Arterial blood gas 

analysis showed a pH of 7.32, a partial pressure of oxygen 

of 49 mmHg, a partial pressure of carbon dioxide of 31 

mmHg, and arterial lactate level at 3.8 mmol/L.  

A chest radiograph showed no focal abnormality. A 

transthoracic echocardiogram revealed normal biventricular 

function, normal valves, and an estimated pulmonary artery 

pressure of 25 mmHg. 

The patient was diagnosed with septic shock and 

multi-organ dysfunction. Blood was cultured, and medication 

therapy with meropenem, vancomycin plus amikacin and 

caspofungin was started. In the meantime he was intubated 

and on mechanical ventilation. Fluid resuscitation and 

norepinephrine were given for the shock treatment. But the 

patient remained febrile, and his absolute neutrophil count 

dropped to 50 cells/mm3 the next day. The serum 

procalcitonin was 110.7 ng/mL. Blood culture was positive 

with gram-negative bacilli and coccobacilli. The antibiotics 

regime was switched from meropenem to cefoperazone/ 

sulbactam with tigecycline added. Unfortunately his condition 

continue to deteriorate and died two days later. The blood 

culture finally yielded Acinetobacter baumannii and Klebsiella 

pneumoniae (Tables 1, 2). 

 

Table 1. Acinetobacter baumannii in the blood culture of the patient 

Antibiotics 
Drug  

susceptibility 

Diameter of  

inhibition  

zone 

Amoxicillin/Clavulanic acid    6 

Amikacin R  6 

Azetreonam   11 

Ceftazidime R  6 

Ciprofloxacin R  6 

Cefmetazole    6 

Ceftriaxone R  6 

Cefoperazone/sulbactam I 16 

Cefotaxime R  6 

Cefuroxime sodium    6 

Ertapenem    6 

Cefepime R  6 

Fosfomycin    9 

Gentamicin R  6 

Imipenem R  6 

Levofloxacin R 11 

Meropenem R  6 

Minocycline S 21 

Piperacillin R  6 

Ampicillin/Sulbactam R  9 

Trimethoprim-sulfamethoxazole R  6 

Ticarcillin / clavulanic acid  R  6 

Tigecycline S 16 

Piperacillin / Tazobactam  R  6 

R: resistant; I: intermediate; S: susceptible. 

 

Table 2. Klebsiella pneumonia in the blood culture of the patient 

Antibiotics 
Drug 

susceptibility 

Diameter of 

inhibition 

zone 

Amoxicillin/Clavulanic acid R  6 

Amikacin S 23 

Azetreonam R  8 

Ceftazidime R 13 

Ciprofloxacin R  6 

Cefmetazole R  9 

Ceftriaxone R  6 

Cefoperazone/sulbactam R 14 

Cefotaxime R  6 

Cefuroxime sodium R  6 

Ertapenem R  6 

Cefepime R  9 

Fosfomycin S 19 

Gentamicin S 23 

Imipenem R  6 

Levofloxacin R  7 

Meropenem R  6 

Minocycline S 17 

Piperacillin R  7 

Ampicillin/Sulbactam R  6 

Trimethoprim-sulfamethoxazole R  6 

Ticarcillin / clavulanic acid  R  6 

Tigecycline I 18 

Piperacillin / Tazobactam  R 13 
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DISCUSSION 

Administering appropriate antibiotics timely is the 

mainstay of therapy for septic shock patients. Inadequate 

antimicrobial treatment has been associated with increased 

mortality in patients with serious infections. And the recently 

published Surviving Sepsis Campaign guideline underscored 

that broad-spectrum antimicrobials should be administered 

within one hour of recognition of septic shock.1 However, 

the decisions about the choice of antibiotics are empirical 

and not easy, even for the most experienced expert of 

infectious disease.2 For the patient in this case, we are fully 

aware that no matter what kind of antibiotics we prescribed 

for him upon admission into the Intensive Care Unit, he 

may still not be able to survive, unless his bone marrow 

recovered and his neutrophil count rose to at least 500 

cells/mm3. His blood culture involved two multidrug- 

resistant gram-negative bacteria, which is worth discussing.  

In patients with severe neutropenia, especially with an 

absolute neutrophil count ＜100 cells/mm3, the risk of 

systemic bacterial and fungal infections increases at a 

near-exponential rate.3 The respiratory and gastrointestinal 

tracts and the skin are the major reservoirs of potential 

pathogens in patients with neutropenia. The risk factors for 

infection with drug-resistant bacteria listed by Infectious 

Diseases Society of America and the American Thoracic 

Society in their guidelines include antimicrobial therapy in 

preceding 90 days, current hospitalization for more than 5 

days, high frequency of antibiotic resistance in the community 

or in the specific hospital unit, and immunosuppression.4 

The case under discussion fulfilled nearly all risk factors of 

drug-resistant bacterial infection with longer neutropenic 

duration, absolute neutrophil count of only 50 cells/mm3, 

and antibiotics treatment with cephalosporin and carbapenem. 

Although an investigation in 391 intensive care unit patients 

showed that the co-colonizaiton with carbapenem-resistant 

Klebsiella pneumoniae and Acinetobacter baumannii 

accounts for 7.6% among the patients,5 it is not common to 

see both organisms cultured at the same time in a patient’s 

bloodstream.  

Gram-negative micro-organisms are highly efficient at 

up-regulating or acquiring genes related to mechanisms of 

antibiotic resistance, especially in the presence of antibiotic 

selection pressure. Furthermore, they often resort to 

multiple mechanisms against the same antibiotic or a 

single mechanism to affect multiple antibiotics.6 If the 

microbes were sensitive to only one of the administered 

antibiotics, the possibility of treatment failure was higher 

than that when the microbes were sensitive to both 

aminoglycoside and β-lactam antibiotics.  

Previous data showed that more than 27% of the 

bloodstream isolates of Klebsiella pneumonia were resistant 

to third-generation cephalosporins and 10% were resistant 

to carbapenems.7 Carbapenemase-producing enterobac- 

teriaceae has caught attention as a major challenge for 

immune-compromised or severely ill patients. The β-lactamase 

responsible for this phenotype, also known as Klebsiella 

pneumoniae carbapenemase, leads to reduced susceptibility to 

all cephalosporins, monobactams and the carbapenems. 

Previous antibiotic exposure is a risk factor for carbapenem- 

resistant Klebsiella pneumoniae bacteraemia.8 The β-lactamase 

is encoded on mobile genetic elements, mostly plasmids 

and transposons, hence capable of spreading among 

gram-negative genera. To make the situation more difficult, 

it often coexists with other resistance genes, leaving the 

physician with fewer therapeutic options.  

Acinetobacter is a gram-negative coccobacillus, which 

has emerged as an important infectious agent worldwide 

during the past three decades. That micro-organism could 

accumulate diverse mechanisms of resistance including 

β-lactamases, alterations in cell-wall channels, and efflux 

pumps. Some strains of acinetobacter are resistant to all 

commercially available antibiotics.9 For patients with 

multidrug-resistant acinetobacters, the most active agents 

in vitro are the polymixins. Tigecycline is another drug 

having the active effect against some multidrug-resistant 

strains of Acinetobacter baumannii, however, certain 

strains resistant to tigecycline have been reported.10  

In conclusion, for a high risk neutropenic patient who 

was treated with cephalosporins and carbapenems before 

admission, infections with two multidrug-resistant gram- 

negative bacteria such as Acinetobacter baumannii plus 

Klebsiella pneumoniae should be suspected. Clinicians 

should take this into consideration when deciding the 

treatment protocol. 
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