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Comparison of R-mix Virus Culture and Multiplex Reverse Transcriptase
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Objective: Respiratory viral infection of the neonatal period is highly contagious. Rapid and accurate diagnosis is important for
proper treatment and prevention. However, the existing diagnostic method, respiratory virus cell culture, takes a long time to diag-
nose. Recent development of rapid diagnostic methods such as multiplex reverse transcriptase polymerase chain reaction (RT-PCR)
enable early detection and effective treatment of respiratory viral infections. We compared the efficiency of multiplex RT-PCR and
R-mix virus culture for rapid detection of respiratory viruses.

Methods: We retrospectively analyzed the clinical features and results of R-mix virus culture and multiplex RT-PCR with nasopha-
ryngeal aspiration specimens in 117 newborns admitted to neonatal intensive care unit suspected of infectious diseases.

Results: R-mix virus culture was positive in 29 cases (24.8%) and RT-PCR in 86 cases (73.5%). R-mix virus culture and multiplex RT-
PCR were identical in 54 cases (positive 26 cases, negative 28 cases). Among 75 cases that showed different results, 60 showed neg-
ative result in R-mix virus culture and positive result in multiplex RT-PCR, and three showed positive result in R-mix virus culture and
negative result in multiplex RT-PCR. Different viruses were detected in the remaining 12 cases by both methods.

Conclusion: Multiplex RT-PCR is faster than R-mix virus culture and has the advantage of identifying new respiratory viruses. On the
other hand, Multiplex RT-PCR is more susceptible to false positives and mixed infections than R-mix virus culture, so more attention
is required when interpreting test results.
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5 1177g0| ekt A ob= ' 75:4270] 9L S48 - 10Y ©]
Well 5ol AYste] sl Aok 998(7.7%) 0131l 11
oA 20 Afo] AlAol= 517(43.6%), 214 A] 30 Afo] AlAgot
= 57548.7%) O & i 24 10Y o] FA4to] Wgste]
S AIAYoFITE AlMYo} 5 2178 (17.9%)-2 AR Z 2] ol 4] S-/do] '
Ayt 795k 5= 2o 2= H[FHo] 487 (41.0%), LA 7| A o]
4975 (41.9%), &3 16"8(13.7%), ==+ 1178(9.4%), 1783 11
& 375(2.6%), 371 T 3%(2.6%), 7|EFAS 39(2.6%)°| 3t &
AFo 2=\l 4118(35.0%), 7] 9278 (78.6%), A 2478(20.5%), 5
T 53"5(45.3%), = 87 (74.4%) O & H 5 7131} =] 5
/0121 TH(Table 1).

Table 1. Clinical characteristics of patients

No. of positive result (%)

No. of
Characteristic patients  -mix Multiplex reverse
(%) virus  transcriptase polymerase
culture chain reaction
Total no. of patients 117 29(24.8) 86 (73.5)
Sex
Male 75(64.1) 6(20.7) 54(62.8)
Female 42(359)  23(793) 32(37.2)
Age (day)
1-10 9(7.7) 1(3.4) 2(2.3)
11-20 51(436) 15(51.7) 41(47.7)
21-30 57(487) 13(44.8) 43(50.0)
Diagnosis
Pneumonia 48(410) 16(55.2) 37(43.0)
Acute bronchiolitis 49(419) 10(345) 43(50.0)
Rhinitis 0 0 0
Sepsis 16(13.7) 2(6.9) 6(7.0)
Meningitis® 11(9.4) 0 101.2)
Acute gastroenteritis 3(26) 1(34) 1(1.2)
Upper respiratory infection ~ 3(2.6) 0 1(1.2)
Others” 3(26) 0 0
Symptom
Fever 41(35.0) 7(24.1) 22(25.6)
Cough 92(786)  24(82.8) 78(90.7)
Wheezy respiration 24(20.5) 6(20.7) 21(24.4)
Tachypnea 53(45.3)  11(37.9) 44(51.2)
Apnea 7(6.0) 2(6.9) 6(7.0)
Rhinorrhea 87(744)  21(724) 71(82.6)
Poor feeding 20(17.1) 6(20.7) 16(18.6)
Vomiting 0 0 0
Diarrhea 4(34) 1(3.4) 101.2)
History
Postnatal care center 21(17.9) 7(24.1) 17(19.8)

JAspeptic meningitis due to rotavirus gastroenteritis, 1; enteroviral meningitis, 3;
group B Streptococcus meningitis, 1; Escherichia coli meningitis, 1. ®Enteroviral
myocarditis, 1; Streptococcus pneumonia, 1; staphylococcal scalded skin syndrome, 1.
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2. R—mix virus culture2} multiplex reverse transcriptase
polymerase chain reaction Z1}
1) R—mix virus culture
R-mix virus culture:= 1177]|2] AA| S| 4] 297]1(24.8%)7} oFA
0]9Jrk Rhinovirus7} 199](63.3%) 2 7} FO ™ RSV 691](20.0%),
adenovirus 39))(10.0%), influenza type A 19})(33.0%), parainfluen-
zavirus 19|(3.3%) T} 17]12] Ao 4= adenovirus?} rhinovirus
7} SAlell HEEIRICE F 29702 HAoA] 3049] vlol A7} A
Z%|%cH(Table 2).

2) Multiplex reverse transcriptase polymerase chain reaction
Multiplex RT-PCR-E 1177]12] AA| Zol|A] 8671(73.5%)7}F %A
OIUIL, T15 87M(6.8%) 2] HANA] 2714 9] wRolef 27} FAle]
259t} AZ - vlolg] Ao A RSV 739)(77.7%), rhinovirus 124]]
(12.8%) <=0 2 714 Wekom o]2]o influenza virus type A 29|

(2.1%), parainfluenza virus 5%|(5.3%), human coronavirus 229E 2

Table 2. R-mix virus culture and multiplex RT-PCR results of respiratory viruses

No. of positive results (%)

Respiratory viruses — :

R-mix virus culture Multiplex RT-PCR
Influenza virus A 1(33.0) 2(2.1)
RSV 6(20.0) 730(71.7)
Parainfluenza virus 1(3.3) 57 (5.3)
Adenovirus 3(10.0) 0
Rhinovirus 19(63.3) 12(12.8)
Coronavirus 229E - 2(2.1)
Coronavirus 0C43 - 0
Metapneumovirus - 0
Total 307(100.0) 949(100.0)

RT-PCR, reverse transcriptase polymerase chain reaction; RSV, respiratory syncytial
virus.

RSV A, 48 cases; RSV B, 25 cases; co-infection of RSV A and B, 1 case. "Parainflu-
enza virus 1, 1 case; parainfluenza virus 3, 1 case; parainfluenza virus 4, 3 cases.
“Cases with co-infection are separately included in the total number of cases. R-mix
virus culture, 1 positive case (rhinovirus and adenovirus); multiplex RT-PCR, 8 posi-
tive cases (rhinovirus and RSV A, 3 cases; rhinovirus and RSV B, 2 cases; RSV A and
RSV B, 1 case; influenza virus A+RSV A, 1 case; parainfluenza virus and RSV A, 1
case).

Table 3. Co-infection with respiratory viruses detected by multiplex reverse
transcriptase polymerase chain reaction

Respiratory virus No. of patients
Rhinovirus and RSV A 3
Rhinovirus and RSV B 2
RSVAandB 1
Influenza virus A and RSV A 1
Parainfluenza virus and RSV A 1

RSV, respiratory syncytial virus.
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(2.19%)7F AE= o] 86719] ZAoNA] 940 Hfo|e A7} &

@It} (Table 2). Rhinovirus@} RSV type A 39, rhinovirus2} RSV

type B 29|, RSV type A} RSV type B 19|, influenza virus type A

9} RSV type A 19]], parainfluenza virus type 42} RSV type A 19
ol A 27148 wiole] 27} gAlofl == R{TH(Table 3).

3) R—mix virus culture2} multiplex reverse transcriptase
polymerase chain reaction H|1L

R-mix virus culture®} multiplex RT-PCRE H|15HH F 549
(74 2691, 573 2840l 4] = A7t LR8I F AALA] 1
e Hel 260] 5 1200 A A= T F 72 Hiolg ATt A
Z 531} R-mix virus cultureo] A 244011 21} multiplex RT-PCR
ol 4] eFAlo]|9lH 600] = R-mix virus cultured|A] A= 7155 &
7] "o|2| A (influenza virus type A2} B, parainfluenza virus type
1,2, 3, thinovirus, RSV type A2} B, adenovirus)o]] %42 HQ A
258019 0.1, multiplex RT-PCRO A 7} 215 4= ¢ = o]
]2 (human metapneumovirus, human coronavirus 229E2} OC43)
7} A<= o= 24d(human coronavirus 229E) I CH(Table 4).

5.57] vlolg) A Agke] Zeh-E- 913F R-mix virus culture®] ¥l
TEot Eolk= 29.2%, 89.3%, FASE} &4 "ﬂéEt
89.7%, 31.8%%IT}. 12] 1 multiplex RT-PCR] W17} 0} Eo] =i
88.4%, 58.1%, S| =T oF S Ald| =T = 85.4%, 64.3%% T 55
7] afolei A o) &fgt Agte] 2} R-mix virus cultures= 50|

Table 4. Comparison between the results of R-mix virus culture and multiplex

RT-PCR
) R-mix virus culture
Multiplex RT-PCR = : Total (%)
Positive (%) Negative (%)
Positive? 26°(22.2) 587 (49.6) 86 (73.5)
29(1.7)

Negative 3(26) 28(23.9) 31(26.5)
Total 29(24.8) 88(75.2) 117 (100)

RT-PCR, reverse transcriptase polymerase chain reaction.

“Multiplex RT-PCR result suggested that 8 patients were co-infected. *R-mix virus
culture and multiplex RT-PCR showed different results in 12 cases. “Multiplex RT-
PCR analysis was positive for 7 respiratory viruses (influenza virus A/B, parainfluen-
za virus, rhinovirus, respiratory syncytial virus A/B, adenovirus) and other respiratory
viruses (human metapneumovirus, coronavirus 229E/0C43). “Multiplex RT-PCR anal-
ysis was positive for only 1 extra respiratory virus (coronavirus 229E: 2 cases).

AVgole] E57) uolel2 A& e Bl + 2

ofn
el
to

7} BAA S 2§81 #=k31(P = 0.016), multiplex RT-PCR
UAE7FEAR 0 2 §-0fskA #=34ThH(P = 0.000) (Table 5).
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sto] A7) ol 2-85= S-S Yok A} st
F8 $87] 74 vlo]# Aol & RSV type A%} B, rhinovirus,
influenza virus type A2} B, parainfluenza virus, adenovirus =0]
em, 517|%= FH o= QT 40k0] 40% ol/dollA o]F Hle]
2227} A 53] 90 ofs}e] ofdl ofolA:
S} RSVE) 72 Eo0] 7] HATHI7], 2 Ao M = 7] HEhy
HX0|| A rhinovirus2} RSV7} 714 who] A&E|Qic) Al o} RSV
4900 49 ] i /18 2894 587 3902
153, BFEE S| ofstlo] 7AEES a5t
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s

rhinovirus

Table 5. Comparison of R-mix virus culture and multiplex RT-PCR to detect respiratory viruses

Sensitivity® (%)

Specificity” (%)

Positive predictive value (%) Negative predictive value (%)

% (no./total no.) 95% Cl % (no./total no.) 95% Cl % (no./total no.) 95% Cl % (no./total no.) 95% Cl
R-mix virus culture 29.2 (26/86) 24.2-317 89.3(25/31) 733-971 89.7(26/29) 74.2-972 28.4(25/88) 26.7-34.3
Multiplex RT-PCR 88.4(76/86) 829-929 58.1(18/31) 42.8-70.6 85.4 (76/89) 80.1-8938 64.3(18/28) 47.4-782
RT-PCR, reverse transcriptase polymerase chain reaction; Cl, confidence interval.
P-value by McNemar test: °P=0.000, "P=0.016.
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A S5 W7} =0Tk Woo 5-{23]9] Aol ©57] HE
o]t multiplex RT-PCR A3} ZE7FH0] 36.4% 1L, 15 rhi-
novirus®] FE7+g0] 53.8%% 714 WKL, RSV type A2] S5
Hao] 47.5% = Uettom, S50 71 &3 232 rhino-
virus@} RSV type A 71 H O 2 17.5% 2 LEFTE 2 o A=
rhinovirus2} RSV type A] FE-71¢ 39|, rhinovirus2} RSV type
BY] S-E-74 29|, RSV type A%} B 19, influenza virus type A2}
RSV type A 19]], parainfluenza virus2} RSV type A 19| 2 rhinovi-
rus@} RSV] ZE7ke] ¥l 7} 71 =9k} Multiplex RT-PCRO]
A FE5AS] w7} =9 22 R-mix virus cultureo] H]5}
o] W=7} B SobAd ZLC 2 of7ITH11).

R-mix virus culture®]|4]+= rhinovirus”} 19734)(63.3%)°]| 4] &+
elejo] 7 915 AHAI6k% 2™ multiplex RT-PCROJI A= RSV
7} 7384 (77.7%) 1A ERR1E|o] 7HE 9915 AFA|SFSITE R-mix
virus culture®}|A4] rhinovirus %3-S 2HE 1974]2] multiplex
RT-PCR Ao A= 6 AAo A RSVZ} ER%IE|o] A= b2 At
£ 2o sfjAo] ofgfo] Utk AlYool| A A= rhinoviruse}
RSVE| F57t¢lo] wout A9 A3 H 45 352 ZAZ
R-mix virus culture®} multiplex RT-PCR] A1/} T2 4] BF-S
T S AL 2 o7 AlAgoto| A A 2] rhinoviruse} RSV 7HE
o o T4} R A0 2 AZEIgic)

R-mix virus culture®] T171 %= 29.2% (24.2%-31.7%), E0] ==
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97%-100%°| & Zof v]8l] W=7} Wkrh24,25]. Multiplex
RT-PCROJ| A Q] RIZHE= 88.4% (82.9%-92.9%), 5-0] %+ 58.1%
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