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Quantitative Analysis of Measles Virus and Rubella Virus in Clinical Samples
by Days after Onset

Miki OGI™, Denshi TAKAI, Tomohiro OSHIBE, Masatsugu CHIKAHIRA and Yumi AKIYAMA

Infectious Disease Research Division, Hyogo Prefectural Institute of Public Health Science, 1819-
14, Kanno, Kanno-cho, Kakogawa 675-0003, Japan

The changes of viral loads in clinical samples from the patients with measles and rubella, which were collected from
the different period after symptom onset, were investigated by using real-time PCR to examine the usefulness of samples.

We monitored the viral loads in specimens obtained from 23 measles-positive cases from 2011 to 2019 in Hyogo
prefecture. The median number of genome copies in throat swabs and peripheral blood mononuclear cells (PBMC) tended
to be higher than that in plasma and urine until the 4t day after onset. The viral loads in throat swabs and PBMC
decreased from the 4th day of the peak, and the number of genome copies in urine collected after the 6t day was higher
or comparable to that in throat swabs. More than 1.0X102 virus copies per reaction were detected in the throat swab
collected on day 11 and in urine collected on day 13 after onset. These data suggested that throat swabs and urine were
important for the diagnosis of infection in the past.

Clinical samples from 82 rubella cases, collected from the first day to the 12tk day after onset, were analyzed. The
median number of genome copies in throat swabs was higher than that in plasma and urine. Since the viral loads in

throat swabs decreased rapidly from the 5t day, it is necessary to collect throat swabs within 4 days after onset.
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Fig.2 Quantitation of measles virus in clinical samples by the days after the onset
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Table 1 Measles virus genome copy number in clinical samples by vaccination status

(1) Non-vaccinee

Viral genome copy number (copies/reaction)

Case f]l)ays after

ever onset plasma PBMC throat swab urine
1 0 7.3x10 9.0x10> 1.6x10° 1.1x10"
2 0 1.7x10" 3.5x10° 1.2x10° 5.1x10'
3 2 1.5x10° 1.7x10" 8.3x10° 3.9x10°
4 2 3.9x10' 8.8x10 1.4x10° 3.7x10
5 2 1.1x10" 1.3x10" 1.7x10° 4.3x10°
6 2 7.0x10° 3.1x10 3.2x10* 2.1x10"
7 4 5.8x10" 3.8x10" 2.2x10° 2.0x10
8 6 6.0x10° 4.9x10° 4.4x10° 1.9x10*
9 9 5.4x10" 3.2x10" 5.0x10 3.8x10°
10 13 N/A” N/A N/A 7.4x10”

(2) 1 dose of Measles-containing vaccine

Days after Viral genome copy number (copies/reaction)

Case fever onset plasma PBMC throat swab urine
11 0 <5x10" 4.3x10' 1.0x10 N/A
12 2 9.3.x10° 3.2x10° 1.2x10° 8.9x10
13 3 <5x10" <5x10" 2.5x10” <5x10°
14 5 1.4x10" 4.3x10' 2.2x10° N/A
15 6 <5x10° 1.0x10" 7.3x10° 1.1x10"
16 9 <5x10° 4.2x10' 1.1x10" 4.0x10°
17 11 <5x10" (whole blood) 1.1x10 N/A

(3) Vaccination status: Unknown
Days after Viral genome copy number (copies/reaction)

Case fever onset plasma PBMC throat swab urine
18 3 6.0x10" 5.2x10" 1.2x10° 2.0x10*
19 3 1.7x10° 8.8x10 2.9x10° 5.3x10"
20 6 2.1x10" 4.0x10° 4.9x10° 1.3x10°
21 6 1.9x10" 2.3x10° 3.9x10" 5.7x10°
22 9 5.8x10" 2.4x10° 1.1x10° 9.2x10°
23 10 <5x10" 5.3x10' 4.5x10° 2.2x10°

a) N/A: Not Available
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Fig.3 Quantitation of rubella virus in clinical samples by the days after the onset
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