Supplementary Table 4. Major studies evaluating the performance of the FDA approved/cleared multiplex meningitis and encephalitis panel

Study

Cytomegalovirus
Enterovirus

Herpes simplex virus 1
Herpes simplex virus 2
Human herpes virus 6
Human parechovirus
Varicella zoster virus
Escherichia coli K1
Haemophilus influenzae
Listeria monocytogenes
Neisseria meningitidis
Streptococcus agalactiae
Streptococcus pneumoniae

Cryptococcus
neoformans/gattii

Comparison methods

Sensitivity
compared to
conventional

testing, before
discrepant
analysis

3/3 (100%)
44146 (95.7%)
2/2 (100%)
10/10 (100%)
18/21 (85.7%)
9/9 (100%)
414 (100%)
2/2 (100%)
1/1 (100%)
0/0
0/0
0/1 (0%)
414 (100%)

1/1 (100%)

Leber et al. (1)

Specificity
compared to
conventional testing
before discrepant
analysis

1,554/1557 (99.8%)
1,507/1,514 (99.5%)
1,556/1,558 (99.9%)
1,548/1,550 (99.9%)
1,532/1,536 (99.7%)
1,548/1,551 (99.8%)
1,553/1,556 (99.8%)
1,557/1,558 (99.9%)
1,558/1,559 (99.9%)
1,560/1,560 (100%)
1,560/1,560 (100%)
1,544/1,559 (99.9%)
1,544/1,556 (99.2%)

1,555/1,559 (99.7%)

Results after discrepant
analysis:
Concordant +/
discordant false +/
discordant False -

4/2/0
49/2/2
2/2/0
11/1/0
19/3/2
12/0/0
6/1/0
2/1/0
2/0/0
0/0/0
0/0/0
0/1/1
9/7/0

3/2/0

Fresh and frozen cerebrospinal fluid was studied. Viral and fungal
targets were compared to PCR with bidirectional sequencing.
Bacterial targets were compared to culture. Discrepant analysis was

done by re-testing samples by conventional methods or the multiplex

panel. In some cases an additional, independent molecular testing

was used.

Messacar et al. (2)

Number identified by:
conventional testing/

Percent positive
agreement, n =

multiplex panel 138
33/36 96%
4/5 99%

1/1 100%

1/1 100%

3/3 100%

Frozen cerebrospinal fluid was studied.
Bacterial testing was done by culture on solid
plates and in blood culture bottles.
Enterovirus testing was performed using the
Xpert EVV RT-PCR (Cepheid). HSV was
performed on the Multicode-RTx HSV RT-
PCR (Luminex Corporation). Discrepant
analysis was by repeat testing with the
original method.

Number identified by:
conventional testing/ multiplex
panel (baseline agreement)

714 (4)
37/37 (36)
12/13 (11)
29/29 (29)
13/18 (12)

0/1 (0)
32/32 (32)

1/1 (1)

415 (4)

0/0

1/1 (1)

1/5 (1)

3/6 (3)

14/9 (8)

Frozen cerebrospinal fluid was studied and was included if previously positive by

Hanson et al. (3)

Sensitivity after
discrepant analysis

57%
97%
93%
100%
95%
100%
100%
100%
100%
NA
100%
67%
100%

64%

Specificity after
discrepant analysis

100%
100%
98%
100%
100%
100%
100%
100%
100%
100%
100%
99%
99%

NA

cryptococcal antigen (IMMY), laboratory-developed viral PCR assay, and/or
bacterial culture. Discrepant analysis was with Associated Regional and

University Pathologists (ARUP) laboratory-developed PCRs.

Graf et al. (4)

Positive
agreement
between the
multiplex panel

Number of
samples positive
by laboratory-

Number of samples
positive by multiplex

developed tests panel and laboratory-
developed tests

38 36 95%

4 2 50%

1 1 100%

100%

16 15 94%

1 1 100%

1 1 100%

100%

Frozen cerebrospinal fluid was selected based on positivity by
laboratory-developed PCRs or culture (n=67). Additionally
frozen cerebrospinal fluid that was negative for at least one of
the laboratory-developed PCRs and with negative Gram stain
and bacterial culture (n = 66) was studied; the laboratory-
developed tests and the multiplex panel had 100% negative
agreement.

Rhein et al. (5)

Performance compared to culture
for cerebrospinal fluid collected
on admission from patients with
meningitis n = 36 (18 positive and
24 negative)

100% sensitivity and 100%
specificity compared to culture
upon initial patient presentation
Cerebrospinal fluid was
prospectively collected. The
cryptococcal antigen lateral flow
assay (IMMY) and quantitative
fungal cultures were used as the
Gold standard.

NA = Not applicable
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