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Comparison of Rates of Drain-Related
Ventriculitis According to Deﬁnitions Used
To the Editor—We read with interest the recent comparison of
ventricular drain-related ventriculitis (VDRV) according to
which deﬁnitions were used.1 Reyes et al1 undertook a
retrospective assessment of 52 cases of VDRV using 4 sets of
deﬁnitions and found that using the National Healthcare
Safety Network (NHSN) deﬁnitions resulted in substantially
more cases of DDRV being identiﬁed.
We recently undertook a pilot study as a prelude to the
introduction of a national surveillance system of VDRV,
and as part of that process, we reviewed many deﬁnitions.2
However, because overreliance on culture can occur, we categorized VDRV as either deﬁnite or probable and allowed for
the fact that bacteria isolated from the cerebrospinal ﬂuid
(CSF) could represent contamination (eg, a single sample with
coagulase negative staphylococci).2 Of 45 cases of VDRV in 4
pilot centers, 20 of 28 cases categorized were deﬁnite.
Meningitis or ventriculitis following neurosurgery is complex, and the infection rate can be expressed as a percentage of
patients with a drain inserted or preferably as the rate of
infection per 1,000 catheter days.3–5 The latter metric better
reﬂects the risk associated with device duration. Ramanan
et al5 reviewed 35 studies, which included 752 infections, and
found that the rate was lower for high-quality studies than for
lower-quality studies. This effect contrasts with that found
with most other infections, where better surveillance identiﬁes
higher rates of infection. This ﬁnding highlights the complexity of this area of study.
In a literature search of deﬁnitions used to diagnose VDRV,
16 unique deﬁnitions were retrieved.6 A positive CSF culture
was required in 50% of these deﬁnitions, but no deﬁnitions
mandated that more than 1 CSF culture be positive to conﬁrm
infection. However, only 7 of 16 deﬁnitions (44%) were
objective, that is, they relied on laboratory data and clinical
ﬁndings that were not overly open to interpretation.6 This
ﬁnding explains, in large part, the variation in infection rates
described in the literature.
The decision to start antibiotics in a neurosurgical patient
with a drain in situ is largely a clinical one and must be
guided by the best interest of the individual patient. This often
means that more patients with suspected ventriculitis or
meningitis are empirically treated than are subsequently
conﬁrmed to have the infection. In a recent study from
the Netherlands, 48 of 209 patients with suspected ventriculitis

(23%) were started on empirical antibiotics after subarachnoid
haemorrhage.7 However, in only 11 patients (5%) were the
CSF cultures positive. A high red blood cell count in
the CSF, as might perhaps be expected in this group of
patients, was statistically associated with CSF culture-negative
cases.7
While the greater availability of molecular methods to
diagnose VDRV may assist in determining the microbial cause,
there will always be a need to assess a combination of clinical
features, microbiological results, and other CSF parameters
such as a protein levels, glucose levels, and cell counts. Surveillance deﬁnitions, however, should allow for the complex
nature of this condition and the difﬁculties in being certain of
the diagnosis. Not all cases are clear cut, and a positive CSF
culture does not always indicate VDRV, especially if the case
involves an organism that may reside on the skin, hence, the
higher rate of VDRV with NHSN deﬁnitions.1 Consequently,
there is a need for international agreement on surveillance
deﬁnitions that are practicable and as rigorous as possible.
Establishing such deﬁnitions will facilitate comparisons
between centers that can inform improvements in the care
related to these invasive devices and, ultimately, in patient
outcomes.
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