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Three event-related potentials in elderly patients with cognitive impairment
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[ Abstract] Objective To investigate the event-related potentials (ERP), P300, mismatch negativity (MMN), and contingent negative
variation (CNV) in the elderly patients with cognitive impairment, including Alzheimer’s disease (AD) and mild cognitive impairment (MCI),
to evaluate the diagnostic value of the 3 ERP in patients with MCI. Methods A total of 80 cognitive impairment in- and out-patients with
age over 60 years in our department from February 2011 to March 2013 were enrolled in this study, and they were divided into mild AD
group (n=40) and MCI group (n=40). Another 40 individuals with normal cognition served as normal control. Peak latencies (PL) and
amplitudes (Amp) of the ERP, including P300, MMN, CNVML1, and CNVM2 were measured. Results Compared with the NC group, the
PL of ERP were significantly delayed in the AD group (P < 0.05). The PL of P300 [(380.94 + 37.55)ms] and MMN [(188.63 + 31.63)ms] in
the MCI group were longer than those of the NC group [(342.88 + 41.72) vs (137.48 + 28.69)ms; P < 0.05]. However, significant difference
was not found in PL of CNVM1 and CNVM2 between MCI group and NC group (P > 0.05). Compared with the NC group, the Amp of the
three ERP in the AD group were significantly shorter (P < 0.05). The Amp of MMN and CNVM2 in the MCI group were shorter than those
in the NC group (P < 0.05). There was no significant difference in the Amp of the 3 ERP between the AD and MCI groups (P > 0.05).
Conclusion P300, MMN and CNV (CNVM1 and CNVM2) are of value in the diagnosis of MCI. P300 and MMN are superior to CNV in
distinguishing MCI from normal cognitive function.
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Table 1 Baseline clinical data of 3 groups

Item NC group  MCI group  AD group
Gender(Male/Female) 18/22 12/28 16/24

Age(years, x +s) 70.38+7.05 71.85+7.86 73.50+7.30
Years of education
(years, x+s)

1248 +3.20 13.20+2.69 12.23+4.00

Mild hypertension 4/36 9/31 11/29
(Yes/No)

Chronic kidney disease 2/38 6/34 8/32
(YYes/No)

COPD(Yes/No) 3/37 7/33 6/34

NC: normal control; MCI: mild cognitive impairment; AD:
Alzheimer’s disease; COPD: Chronic obstructive pulmonary disease
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Figure 1 P300 of all subjects
A: normal control group; B: mild cognitive impairment group;
C: Alzheimer’s disease group

A B C

E2 #MRIYKEMMN
Figure 2 MMN of all subjects
A: normal control group; B: mild cognitive impairment group;
C: Alzheimer’s disease group; MMN: mismatch negativity

A B C

E3 #MRIRCNV
Figure 3 CNV of all subjects
A: normal control group; B: mild cognitive impairment group;
C: Alzheimer’s disease group; CNV: contingent negative variation
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Table 2 Peak latencies of ERP in 3 groups

(n=40,ms, x+s)

Group P300 MMN CNVM1 CNVM2
NC 342.88 +41.72 137.48 + 28.69 553.70 + 147.32 1705.03 + 173.56
MCI 380.94 + 37.55" 188.63 = 31.63" 614.09 + 140.68 1774.26 + 242.52
AD 415.99 + 48.89™ 221.35+30.79" 782.37 +172.22™* 1895.23 + 216.67"

ERP: event-related potentials; MMN: mismatch negativity; CNV: contingent negative variation; NC: normal control; MCI: mild cognitive
impairment; AD: Alzheimer’s disease. Compared with NC group, ‘P < 0.05; compared with MCI, *P < 0.05
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Table 3 Amplitudes of ERP in 3 groups

(n=40, nVv, x+s)

Group P300 MMN CNVM1 CNVM2
NC 7.11+2.13 5.83+1.70 10.24 +3.13 11.06 + 3.04
MCI 6.96 +2.03 4.05+1.97" 8.96 + 3.00 8.74 +2.84"
AD 5.78 +1.97" 3.45+1.80" 7.81+251" 7.63+£2.32"

ERP: event-related potentials; MMN: mismatch negativity; CNV: contingent negative variation; NC: normal control; MCI: mild cognitive
impairment; AD: Alzheimer’s disease. Compared with NC group, “P < 0.05
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