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A 96-year-old man with Alzheimer’s disease and urinary
tract infection (UTI) was admitted to our hospital for totally
implantable central venous access device implantation.
Medication and nutritional solutions were provided to the
patient via the central venous catheter (CVC) because he had
difficulty in swallowing food and water. He was treated with
levofloxacin (LEV) for the UTI. Although urinalysis improved,
fever continued. The patient exhibited violent behavior;
therefore, the blood samples were taken via the CVC, rather
than by venipuncture. Ten days after initiating LEV, laboratory
findings indicated a white blood cell count of 7,510/µL
(neutrophils, 70.0%), and C-reactive protein levels of 7.44
mg/dL. We observed tentatively the blood specimen under the
microscope. A peripheral blood smear revealed bacterial
aggregation and leukocytes (i.e., neutrophils and monocytes)
phagocytosing bacteria (Figure 1A, B, C, D). The presence of
these in the peripheral blood smear, immediately raised
suspicions of catheter-related bloodstream infection (CRBSI),
resulting in prompt catheter removal. On the same day, further
blood samples were obtained by venipuncture. In this case,
however, the peripheral blood smear revealed neither
bacterial aggregation, nor leukocytes phagocytosing bacteria.
Methicillin-resistant Staphylococcus epidermis bacteria were
detected in blood samples obtained via the CVC, after 3.6 h of
both aerobic and anaerobic culturing, whereas blood samples
obtained by venipuncture required 20.1 h of aerobic culturing,
and 21.2 h of anaerobic culturing before the same bacteria
were detected. Based on these findings, the patient was
diagnosed as having CRBSI. He was successfully treated with
vancomycin. CRBSI is defined as the presence of bacteremia
originating from an intravenous catheter. In situations where
the catheter cannot be withdrawn, diagnosis of CRBSI requires
separate blood cultures to be obtained simultaneously from
the catheter lumen and from peripheral veins. Definitive
diagnosis depends on these samples being shown to meet the
criteria for CRBSI in quantitative blood cultures (i.e., a colony
count three times greater in the sample drawn through a
catheter than in the sample drawn from the peripheral vein).
Alternatively, differential time to positivity may be used to
confirm diagnosis, in which case, positivity of blood cultures
obtained through the catheter should be evident ≥ 120 min

before those obtained from a peripheral vein (1). In view of
potential contamination, blood culture specimen collection
from intravascular indwelling catheters is generally not
recommended for the diagnosis of catheter-unrelated
bloodstream infections. However, specimen collection from
the catheter and catheter tip culture is strongly recommended
for the diagnosis of CRBSI (2). In such cases, microscopic
examination of blood smears obtained from the catheter may
provide useful clinical evidence to raise immediate suspicion of
CRBSI.
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Figure 1. (A) (B) (C) (D) The peripheral blood smear reveals bacterial aggregation and leukocytes (i.e., neutrophils and monocytes)
phagocytosing bacteria (×1,000, Wright-Giemsa stain)
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