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LETTER TO THE EDITOR

Cerebrospinal Fluid (CSF) Lactic Acid Levels: a Rapid and Reliable
Way To Differentiate Viral from Bacterial Meningitis or Concurrent

Viral/Bacterial Meningitis

I read with interest the articles by Drs. Nolte and Basmaci, et al.,
regarding potential concurrent acute viral meningitis (AVM)
and acute bacterial meningitis (ABM) (2, 10). I agree the proba-
bility of concurrent ABM/AVM is exceedingly rare, but their con-
cerns merit a response.

The diagnostic difficulties mentioned could have been easily
sorted out with cerebrospinal fluid (CSF) lactic acid levels. CSF
lactic acid levels are a rapid, reliable, and inexpensive method for
early differentiation of AVM from ABM levels. For over 30 years,
Winthrop-University Hospital has used CSF lactic acids levels to
rapidly differentiate AVM from ABM (1, 3, 4). Our CSF lactic acid
level breakpoints are <3 mmol/liter for normal/AVM, 3 to 6
mmol/liter for partially treated bacterial meningitis (PTBM), and
>6 mmol/liter for ABM. CSF lactic acid levels may be slightly
increased with CSF red blood cells (RBCs). CSF lactic acid levels
increase in proportion to the duration/number of RBCs in CSF (1,
3). When a patient presents with acute meningitis syndrome, a
lumbar puncture is performed and CSF lactic acid levels are in-
cluded as part of the CSF profile. CSF samples with normal lactic
acid levels, indicative of VAM, have been so reliable that patients
are not given empirical antibiotics while waiting for bacterial cul-
ture/PCR results. PCR results often take hours or days to be re-
ported and are not helpful in therapeutic decision making. In over
30 years, we have never had a case of ABM without a highly ele-
vated (>6 mmol/liter) CSF lactic acid level. With PTBM, as the
authors point out, the Gram-stained CSF cultures may be nega-
tive. CSF lactic acid levels are also useful in the diagnosis of PTBM.
In our view, in a patient who presents with a meningitis syndrome
who has been recently treated with antibiotics, the best way to
make a diagnosis of PTBM is by demonstrating CSF lactic acid
levels of 3 to 6 mmol/liter. In such cases, we treat PTBM as ABM
with a full 2 weeks of antimicrobial therapy.

It is not known how long PCR positivity for enterovirus/other
viruses persists in the CSF after subclinical/clinical infection. It
may be that some patients with so-called “coinfections” had ante-
cedent enteroviral infections followed by subsequent bacterial in-
fection, as occurs with community-acquired bacterial pneumonia
following viral influenza (5-9, 11, 12).

I agree with the authors that clinical judgment is the ultimate
arbiter of discordant, conflicting, or otherwise unexplained labo-
ratory results (2, 10). In the cases cited by the authors, the differ-
entiation of AVM from ABM could have been rapidly and easily
made if CSF lactic acid levels were utilized (1, 3, 4). Aside from
sorting out coinfections, the value of CSF lactic acid levels resides
not only in their diagnostic accuracy but in the economic impli-
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cations. In patients hospitalized with meningitis syndrome, CSF
lactic acid levels of <3 units rapidly rule out PTBM/ABM. In our
experience, if CSF lactic acid levels are unelevated in such patients,
resources are conserved, hospital stays shortened, and antibiotic
exposure diminished since no empirical antimicrobial therapy is
necessary in such patients.

REFERENCES

1. Bailey EM, Domenico P, Cunha BA. 1990. Bacterial vs. viral meningi-
tis—the importance of CSF lactic acid. Postgrad. Med. 88:217-223.

2. Basmaci R, et al. 2011. Enteroviral meningitis does not exclude concur-
rent bacterial meningitis. J. Clin. Microbiol. 49:3442—3443.

3. Cunha BA. 2004. The usefulness of CSF lactic acid levels in central ner-
vous system infections with decreased cerebrospinal fluid glucose. Clin.
Infect. Dis. 39:1260—-1261.

4. Cunha BA. 2011. CSF lactic acid levels: accurate, rapid, fast and inexpen-
sive differentiation of bacterial vs. viral meningitis. Crit. Care Med. 39:
2383-2384.

5. Dickinson RJ, Murdoch JM, Edmond E. 1976. Simultaneous infection of
the meninges by Coxsackie B virus and Neisseria meningitidis in an elderly
female. Lancet ii:1412.

6. Dronkert ML, Ketel AG, de Groot R. 1996. Simultaneous occurrence of
group B streptococci and echovirus 20. Eur. J. Pediatr. 155:915.

7. Elgin RP, et al. 1984. Simultaneous bacterial and viral meningitis. Lancet
ii:984.

8. Hutchinson DN, Hesling AG, Darling WM. 1977. Simultaneous bacte-
rial and viral infections of meninges. Lancet i:371.

9. Nigrovic LER, Malley D, Agrawal Kuppermann N. 2010. Low risk of
bacterial meningitis in children with a positive enteroviral polymerase
chain reaction test result. Clin. Infect. Dis. 51:1221-1222.

10. Nolte FS, et al. 2011. Evaluation of a rapid and completely automated
real-time reverse transcriptase PCR assay for diagnosis of enteroviral men-
ingitis. J. Clin. Microbiol. 49:528 -533.

11. Sferra TJ, Pacini DL. 1988. Simultaneous recovery of bacterial and viral
pathogens from cerebrospinal fluid. Pediatr. Infect. Dis. J. 7:552-556.

12. Wright HT, McAllister JRRM, Ward R. 1962. “Mixed” meningitis. Re-
port of a case with isolation of Haemophilus influenzae type B and ECHO
virus type 9 from the cerebrospinal fluid. N. Engl. . Med. 267:142—144.

Burke A. Cunha
Infectious Disease Division
Winthrop-University Hospital
Mineola, New York, USA

Address correspondence to Burke A. Cunha, bacunha@winthrop.org.

Ed. Note: The authors of the published article declined to submit a reply.
Copyright © 2012, American Society for Microbiology. All Rights Reserved.
doi:10.1128/JCM.06072-11

jcm.asm.org 211


http://dx.doi.org/10.1128/JCM.06072-11
http://jcm.asm.org

