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Evaluation the Value of Real-time Fluorescent Reverse Transcription Polymerase Chain Reaction
and Enzyme-inked Immunosorbent Assay in Measles Surveillance DING Ya—xing TIAN Hong
SUN Jing et al. ( Tianjin Centers for Disease Conirol and Prevention Tianjin 300011 China)

Abstract:  Objective To evaluate the value of real-ime fluorescent reverse transcription polymerase
chain reaction ( real4ime RT-PCR) and enzyme-inked immunosorbent assay ( ELISA) in diagnosis of
measles. Methods Data from Measles Monitoring Information System of Tianjin in 2014 were analyzed
and Chi-square test paired McNemar test and validity analysis were used to compare the two detection
methods. Results Serum and dried blood spots specimens were collected from 171 suspected measles
cases and IgM antibody positive rates by ELISA in these two kinds of specimens were 53.22% and
49.71% respectively with no significant difference (y° =3.60 P =0.06) and a consistent rate of
94.15% between the two results. In 2 512 confirmed measles cases 2 439 cases had blood specimen in
which IgM antibody positive rate by ELISA was 76.38% . 871 cases had swab specimen in which the
nucleic acid positive rate by real4ime RT-PCR was 86. 68% . When swab samples were collected within
3 days of rash onset the nucleic acid positive rate was 91. 14%  while it was only 66. 26% when sam—
ples were collected after 3 days (y° =72.46 P <0.01). By ELISA IgM antibody positive rate was
71.47% for blood specimen collected within 3 days of rash onset and 94. 14% for specimens collected
after 3 days of rash onset (y* =118.06 P <0.01) . Validity analysis for ELISA showed a sensitivity of
71.60% a specificity of 85.29% and Youden's
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_ index of 0.57. For real4ime RT-PCR the
( CDCKY1405) . analysis showed a sensitivity of 99. 60% a speci-

(19794 ficity of 67.65% and Youden’s index of 0. 67.

Conclusions Real-time RT-PCR was more sen—
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more suitable for middledate diagnosis.
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1 IgM ELISA
Table 1 Measles IgM Antibody Results of Serum and Dried
Blood Spots Samples by ELISA

Serum
Dried Blood Spots Positive Negative Total
Positive 83 2 85
Negative 8 78 86
Total 91 80 171
2 ELISA real-time RT-PCR
2 512 2 439
( 97.09%) ELISA  IgM
76.38% ( 2) . 871
( 34.67%) real-time RT-PCR
86. 68%
(¥’ =41.16 P<0.01)
2 ELISA  real-time RTPCR

Table 2 The Results of Measles Detection by ELISA
and real-time RT-PCR

ELISA real-time RT-PCR
(d) 7 I
Interval Detected Positive Detected Positive
Cases Rate Cases Rate
0 474 53.16 223 91.03
1 672 70.09 255 92.55
2 446 82.96 143 88. 81
3 318 85.53 87 93.10
4 233 91.42 65 80. 00
5 115 94.78 39 71.79
6 68 94.12 21 71.43
7 33 96. 97 11 58.18
8 17 100. 00 7 57. 14
9 20 100. 00 2 50. 00
10 8 100. 00 2 50. 00
=11 35 100. 00 16 31.25
Total 2 439 76.38 871 86. 68
ELISA 0~ 26d

M =2d IQR =1~ 3d; real4ime RT-PCR
0~16d M =1d IQR =0~3d.
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Figure 1 ELISA and real4+ime RT-PCR Detection Results

by Sample-collection Interval
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