State of Globe: Neutrophil CD64: Is It a Reliable Biomarker for Sepsis?

CD64, also known as Fcy receptor I, is among the members
of the immunoglobulin (Ig) supergene family. Fc receptors
are found on leukocytes, where they function to integrate
response involving both the innate and acquired immunity.
CD64 is constitutively expressed on macrophages, monocytes,
and eosinophils, where it binds with [gG-type antibodies with
high affinity. Normally, CD64 is present on the surface of a
few circulating polymorphonuclear leukocytes, but neutrophil
CD64 (nCD64) expression rapidly increases as a physiological
response to microbial wall components, complement split
products, and proinflammatory cytokines to up to 10-fold
higher levels within 4-6 h.l'! Systemic inflammatory response
syndrome (SIRS) is essentially an overstimulation of the
immune system, usually caused by infection, major surgery,
severe trauma, or burns. In SIRS, the proinflammatory
response precedes the anti-inflammatory reaction. When a
patient acquires a bacterial infection, it may lead to SIRS,
which can further progress to sepsis, severe sepsis, septic
shock, and finally death. Despite advances in antibiotic
treatment, the mortality of sepsis is still high, with reported
rates being up to 50%.! A major reason for this high mortality
is that treatment is often started at a time where irreversible
damage has already occurred. Undoubtedly, early initiation of
antibiotic therapy increases the chance of survival if sepsis is
clinically suspected.! The gold standard for diagnosing sepsis
is still a blood culture.*! A serious disadvantage of this test is
that it can take up to 2 days before the final result is available,
and during this period, the condition of a septic patient can
rapidly deteriorate. Therefore, it is common practice to start
therapy with broad-spectrum antibiotics before the results
of blood culture are known. However, giving antibiotics
to patients who have no bacterial infection is unnecessary
and expensive and can contribute to developing bacterial
resistance to antibiotics. Clinicians are in need of biomarkers
that can reliably detect sepsis or exclude infection so that
timely decisions on starting or terminating antibiotic treatment
can be made.™

nCD64 is one such biomarker. In a large study of 548
critically ill patients, Dimoula ef al. found that nCD64
identified sepsis with a sensitivity of 89% (81%—-94%) and
specificity of 87% (83%-90%).! Septic patients receiving
inappropriate empirical antibiotics had persistently elevated
nCD64 expression, whereas expression decreased over time
in patients receiving appropriate antibiotics. In nonseptic
patients, an increase in nCD64 expression predicted intensive
care unit (ICU)-acquired infection (7 = 29) with a sensitivity
of 88% and specificity of 65%. However, there are studies
showing low sensitivity of nCD64 as well. In one such
study by Gros ef al., nCD64 predicted bacterial infection
with a sensitivity and specificity of 63% (55%—71%) and

89% (83%—94%).I°" A meta-analysis reported that the overall
pooled sensitivity of nCD64 as a sepsis diagnostic biomarker
was 79% and specificity was 91%. However, the authors
noted a high degree of variability in the literature and
concluded that the methodological quality of the included
studies was suboptimal. In 2006, Livaditi et al. prospectively
enrolled adult ICU patients with sepsis and measured
nCD64 levels within 24 h of the onset of sepsis.[®) They
found that nCD64 expression was significantly increased
when compared with healthy controls and that higher levels
correlated with worsening severity of sepsis as determined by
clinicians upon enrollment and through the Acute Physiology
and Chronic Health Evaluation II scoring. Furthermore,
28-day mortality was significantly associated with increased
CD64 expression. Although the literature on the prognostic
utility of nCD64 is not extensive, CD64 remains a promising
candidate, given its potential to serve both diagnostic and
prognostic roles.

In the current issue of Journal of Global Infectious Diseases,
et al. presented a study, where 109 patients in the emergency
department with SIRS were included to evaluate the ability
of nCD64 to differentiate between SIRS due to sepsis and
noninfective causes.”” Results show that diagnostic accuracy
for nCD64 is 82% with a sensitivity of 85% and specificity
of 75%. This study adds to the previous studies, making the
overwhelming evidence that nCD64 is good biomarker for
sepsis. A limitation of the current and the previous studies is
that many septic SIRS patients can never be proven to have a
bacterial infection by a microbiological culture due to various
reasons such as previous use of antibiotics, delayed culture
collection, and faulty collection technique. Hence, they have
to be treated and classified by clinical suspicion.

nCD64 expression can be reported by various ways such
as percentage of neutrophils expressing CD64 or by mean
fluorescence intensity. It is a simple test with a short turnaround
time (1-2 h) and has a cost comparable with C-reactive protein
and procalcitonin. This test can be performed at any laboratory
with flow cytometry facilities and does not need other special
equipment or expertise. However, each laboratory would need
to establish its own cutoff values. These characteristics make
nCD64 an attractive test to incorporate into daily clinical
practice.
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