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Pathogen Number (% Proportion) Pathogen Number (% Proportion)
ADV 238 3.16 K. pneumoniae 74 0.98
B. parapertussis 3 0.04 L. pneumophila 1 0.01
B. pertussis 1 0.01 M. catarrhalis 16 0.21
BoV 380 5.04 M. pneumoniae 21 0.28
C. pneumoniae 4 0.05 PEV 1 0.01
CoV 229E 68 0.90 P. jirovecii 56 0.74
CoV HKU1 76 1.01 PIV1 159 2.11
CoV NLs63 91 1.21 PIV2 113 1.50
CoV OC43 190 2.52 PIV3 506 6.72
ENT 1 0.01 PIV4 117 1.55
Flu A 684 9.08 RSV 918 12.18
Flu B 274 3.64 Salmonella spp. 0 0.00
FluC 4 0.05 S. aureus 96 1.27
H. influenzae 23 0.31 S. pneumoniae 20 0.27
hMPV 574 7.62 RE 2,825 37.50
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aauaaeluen s 4, Gade 3 iia (49 UuuL) Soeas
8.96 (74/826) AALAMIIUMTNN 5, Had 4 2iia

(6 gﬂu:uu) S2882 0.73 (8/826) AILFAIlUAITINT 6

warfinide 5 wiia (1 gUuvv) Seeas 0.12 (1/826)
lewa BoV, hMPV, PIV1, RSV uaz RE

3N 2 Msuanuagielsassuumadumeladisundy uenauina nguely FliadedensIa

WU T STELNAINDULALIEWINNITILUINYBALSALAIN 19 WaLFAFINYBUTDNBLSATLUY

mudumelalunaufodanivaag

Respiratory Pathogens

U p-value*
P (%) N (%)

e 6,619 10,357 0.783
(16,976) Male 8,504 (50.09%) 3,307 38.89 5,197 61.11

Female 8,472 (49.91%) 3,312 39.09 5,160 60.91
nauegethe 6,617 10,353 <0.001
(16,970) Newborn 101 (0.60%) 19 18.81 82 81.19

Infant 1,659 (19.78%) 936 56.42 723 43.58

Toddler 1,737 (10.24%) 1,226 70.58 511 29.42

Pre-schooler 1,061 (6.25%) 653 61.55 408 38.45

School-aged child 825 (4.86%) 358 43.39 467 56.61

Adolescent 619 (3.65%) 203 32.79 416 67.21

Adult 5,020 (29.58%) 1,475 29.38 3,545 70.62

Elderly 5,948 (35.05%) 1,747 29.37 4,201 70.63
TG AT 5,939 8,517 0.002
(14,456) Nasopharyngeal 147 (1.02%) 64 43.54 83 56.46

aspirate

Nasopharyngeal swab 1,581 (10.94%) 666 42.13 915 57.87

Nasopharyngeal wash 35 (0.24%) 10 28.57 25 71.43

Nasal swab 12,465 (86.23%) 5,134 41.19 7,331 58.81

Nasal wash 125 (0.86%) 37 29.60 88 70.40

Throat swab 103 (0.71%) 28 27.18 75 72.82
oy 6,619 10,357 <0.001
(W.¢l. 2555-2565) January 1,462 (8.61%) 579 39.60 883 60.40
(16,976) February 1,385 (8.16%) 536 38.70 849 61.30

March 1,455 (8.57%) 526 36.15 929 63.85

April 1,288 (7.59%) 449 34.86 839 65.14

May 1,199 (7.06%) 394 32.86 805 67.14

June 1,177 (6.93%) 453 38.49 724 61.51

July 1,383 (8.15%) 587 42.44 796 57.56

August 1,595 (9.40%) 685 42.95 910 57.05

September 1,641 (9.67%) 725 44.18 916 55.82

October 1,575 (9.28%) 611 38.79 964 61.21

November 1,419 (8.36%) 533 37.56 886 62.44

December 1,397 (8.23%) 541 38.73 856 61.27
P PR R EATR I RIS 6,619 10,357 <0.001
1aia 19 During 1,978 (11.65%) 677 34.23 1,301 65.77
(16,976) Before 14,998 (88.35%) 5,942 39.62 9,056 60.38

YNELie): % =Percentage, p-value = Probability value, P = positive, N = negative ttaz * = Pearson Chi-Square
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m397 3 dadizedenalsaszuumudumelanasanuriiadelulGode 5,793 Mg

Virus Number (%) Bacteria Number (%)
ADV 129 2.23 B. parapertussis 1 0.02
BoV 193 3.33 B. pertussis 1 0.02
CoV 229E 40 0.69 C. pneumoniae 2 0.03
CoV HKU1 55 0.95 H. influenzae 13 0.22
CoV NLe63 65 1.12 K. pneumoniae 41 0.71
CoV 0C43 148 2.55 L. pneumophila 0 0
ENT 0 0 M. catarrhalis 8 0.14
Flu A 609 10.51 M. pneumoniae 17 0.29
Flu B 222 3.83 Salmonella. spp 0 0
Flu C 2 0.03 S. aureus 53 0.91
hMPV 435 7.51 S. pneumoniae 3 0.05
PEV 0 0
PIV1 132 2.28
PIV2 80 138 Fungi Number (%)
PIVs3 395 6.82 P. jirovecii 37 0.64
PIV4 79 1.36
RSV 745 12.86
RE 2288 39.50

v v
t4

m397 4 uuuMsAadenalinssuumadumelason 2 gilia deduiuginain 2 ¥ie N9du 745 g

Co-infection (2 species) Number (%) Co-infection (2 species) Number (%)
ADV, RE 51 6.85 ADV, PIV2 2 0.27
CoV OC43, RE 22 2.95 ADV, RSV 6 0.81
CoV NLe63, RE 7 0.94 CoV NL63, RSV 4 0.54
ADV, hMPV 6 0.81 PIV2, RSV 2 0.27
BoV, RE 83 11.14 ADV, Flu B 2 0.27
Flu B, RE 23 3.09 CoV NL63, hMPV 3 0.40
PIVs, RE 50 6.71 Flu B, PIV2 3 0.40
BoV, PIV1 3 0.40 PIV4, RSV 3 0.40
BoV, PIV4 1 0.13 CoV HKU1, hMPV 1 0.13
PIVi, RE 12 1.61 Flu A, RSV 8 1.07
ADV, PIV3 4 0.54 CoV HKU1, CoV 0OC43 1 0.13
RSV, RE 70 9.40 ADV, BoV 8 1.07
BoV, RSV 18 2.42 BoV, PIV2 1 0.13
CoV 229E, Flu A 2 0.27 ADV, CoV 0C43 2 0.27
hMPV, RSV 15 2.01 Flu A, hMPV 5 0.67
PIV3, RSV 3 0.40 BoV, Flu B 7 0.94
hMPV, RE 64 8.59 CoV HKU1, PIVs 2 0.27
Flu A, RE 32 4.30 Flu A, PIV3 6 0.81
CoV HKU1, RE 10 1.34 hMPV, PIV3 2 0.27
ADV, Flu A 3 0.40 CoV NLe63, PIV3 2 0.27
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m397 4 UkuuMsiaanalsaszuumaiumelason 2 oila deduiugdaesiv 2 ¥ila Nedy

745 918 (7D)

Co-infection (2 species) Number (%) Co-infection (2 species) Number (%)
CoV 229E, RE 12 1.61 CoV 0OC43, RSV 3 0.40
BoV, PIV3 14 1.88 CoV OC43, Flu A 2 0.27
PIV2, RE 7 0.94 Flu B, RSV 4 0.54
BoV, hMPV 12 1.61 CoV OC43, PIV3 1 0.13
PIV4, RE 17 2.28 BoV, Flu A 3 0.40
CoV NLe63, PIV2 2 0.27 Flu B, PIV4 1 0.13
Flu A, PIV4 1 0.13 K. pneumoniae, P. jirovecii 5 0.67
CoV 229E, PIV3 1 0.13 Flu A, S. aureus 1 0.13
CoV 229E, RSV 5 0.67 CoV 0C43, K. pneumoniae 1 0.13
hMPV, PIV2 3 0.40 S. aureus, S. pneumoniae 1 0.13
Flu B, hMPV 4 0.54 K. pneumoniae, S. aureus 16 2.15
hMPV, PIV4 3 0.40 M. catarrhalis, RE 1 0.13
hMPV, PIV1 2 0.27 H. influenzae, S. aureus 3 0.40
CoV NL63, CoV OC43 1 0.13 H. influenzae, PIV1 1 0.13
CoV 0OC43, PIV1 3 0.40 H. influenzae, M. catarrhalis 1 0.13
Flu B, PIV3 3 0.40 H. influenzae, P. jirovecii 2 0.27
CoV NLs63, Flu A 1 0.13 P. jirovecii, RE 3 0.40
CoV 229E, hMPV 1 0.13 P. jirovecii, S. aureus 7 0.94
CoV 229E, PIV1 1 0.13 H. influenzae, 1 0.13
ADV, C. pneumoniae 1 0.13 S. pneumoniae
BoV, CoV HKU1 1 0.13 S. pneumoniae, RE 6 0.81
PIVs, PIV4 2 0.27 M. catarrhalis, 2 0.27
BoV, CoV NL63 1 0.13 S. pneumoniae
ADV, CoV NL63 2 0.27 RSV, S. aureus 2 0.27
ADV, CoV HKU1 1 0.13 K. pneumoniae, 1 0.13
CoV HKU1, Flu A 1 0.13 M. catarrhalis 2 0.27
PIV2, PIV3 1 0.13 K. pneumoniae, RSV
M. pneumoniae, PIV3 1 0.13 B. parapertusis, PIV3 1 0.13
PIVi, PIV3 1 0.13 H. influenzae, 0.13
M. pneumoniae, RE 1 0.13 K. pneumoniae 0.13
ADV, PIV4 1 0.13 ADV, M. catarrhalis 1
CoV 0C43, hMPV 1 0.13 ADV, S. aureus 2 0.27
S. aureus, RE 5 0.67 K. pneumoniae, PIV3 1 0.13
CoV 229E, M. catarrhalis 1 0.13 PIVs, S. aureus 1 0.13
K. pneumoniae, 2 0.27
S. pneumoniae
CoV 0C43, PIV2 1 0.13
ENT, RE 1 0.13
Flu A, Flu B 1 0.13
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Co-infection (3 species)

Number

(%)

Co-infection (3 species) @ Number (%)

Flu A, PIV3, RE
ADV, RSV, RE

BoV, PIV1, PIV3

Flu B, RSV, RE

CoV 229E, RSV, RE
Flu B, PIV2, RE
hMPV, RSV, RE
CoV HKU1, RSV, RE
ADV, BoV, RE
hMPV, PIV2, RSV
ADV, PIV2, RSV
CoV 0OC43, PIVs, RE
BoV, RSV, RE

PIVs, PIV4, RE

CoV HKU1, PIVs, RE
BoV, Flu B, RE

BoV, PIV4, RSV
BoV, PIV2, RE
hMPV, PIV1, RE
ADV, PIVs3, RE

BoV, PIVs, RE

BoV, PIV1, RE
hMPV, M. pneumoniae, RE
BoV, Flu A, RE

BoV, CoV NLé3, RE

[ T e e e e T o T e T o T~ S U S N O S O O

N H = = 00 DN e DN Ul e = O = O = N e e e

.35
.35
.35
.35
.70
.35
.41
.35
.41
.35
.35
.35
.41
.35
.35
.70
.35
.35
.35
.70
11
.35
.35
.35
.70

BoV, Flu A, PIV2 2 2.70
BoV, hMPV, PIV3 1 1.35
ADV, CoV NL63, RSV 1 1.35
CoV 229E, PIV4, RE 1 1.35
ADV, BoV, PIV4 2 2.70
ADV, CoV OC43, RE 2 2.70
PIV2, RSV, RE 1 1.35
BoV, hMPV, RE 2 2.70
hMPV, PIV2, RE 2 2.70
CoV 229E, Flu A, RSV 2 2.70
PIV4, RSV, RE 1 1.35
BoV, Flu A, RSV 1 1.35
hMPV, PIV4, RE 1 1.35
Flu C, hMPV, L. pneumophila 1 1.35
BoV, M. catarrhalis, 1 1.35

S. pneumoniae
CoV OC43, H. influenzae, 1 1.35
M. pneumoniae

K. pneumoniae, 1 1.35
PIVs, S. aureus

BoV, PIV4, RE 1 1.35
S. aureus, S. pneumoniae, RE 2 2.70
PEV, S. pneumoniae, RE 1 1.35
BoV, S. aureus, RE 1 1.35
ADV, K. pneumoniae, RSV 1 1.35
CoV HKU1, K. pneumoniae, 1 1.35
S. pneumoniae

K. pneumoniae, P. jirovecii, 1 1.35

S. aureus

v v
04

mInd 6 sUkuuMsiadenalsnszuumudumelanuuiin 4 Fladeuiae N 4 ¥ila TNEY 6 g

Co-infection (4-strains) Number (%)
CoV HKU1, Flu A, PIV4, RSV 1 16.67
ADV, PIV2, RSV, RE 1 16.67
ADV, hMPV, RSV, RE 1 16.67
Flu A, hMPV, RSV, RE 1 16.67
C. pneumoniae, Flu C, PIV2, RE 1 16.67
ADV, B. parapertusis, P. jirovecii, RE 1 16.67

gﬂuuum'ﬁamL%yafia‘[im'mﬁmmu 2 7l
5 dUAUWSN lewd BoV war RE, RSV uar RE,
hMPV uaz RE, ADV waz RE, waz PIV3S uaz
RE 32882 10.05, 8.47, 7.75, 6.17 Waz 6.05 MNAAU

Tosfiamamanidanelsngegaly 5 suduuan
lawn RE, BoV, RSV, hMPV uaz ADV Sa8ay
33.15, 11.11, 9.51, 8.15 W8T 6.43 MINIAU
auaalummni 2
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Group
Sex Male
Female 0.009
Age Elderly
Newborn 0.124
Infant <0.001
Toddler <0.001
Preschool <0.001
School age child <0.001
Adolescent 0.019
Adult 0.719
Specimen Nasopharyngeal swab
Nasopharyngeal aspirate 0.919
Nasopharyngeal wash 0.293
Nasal swab 0.256
Nasal wash 0.500
Throat swab 0.120
COVID-19 pandemic During
Before <0.001

Variables p-value Odds ratio (95% Cl)

1(ref)
1.1(1.02,1.18) [
1(ref)
0.66(0.39,1.12) i
3.29(2.92,3.72) 1 -
5.96(5.27,6.76) -
418(3.62,4.84) | -
2.03(1.73.2.38) ‘ -
1.26(1.04,1.52) ——
1.02(0.93,1.11) &=
1(ref)
1.02(0.71,1.47)
0.66(0.31,1.43) |
1.07(0.95,1.2) -
0.87(0.58,1.31)
0.69(0.44,1.1)
1(ref)
1.37(1.21,1.55) : ' . : l
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A Ten-Year Retrospective Study on
Patterns of Pathogens in Acute

Respiratory Tract Infection at
Ramathibodi Hospital, Thailand

Kingkan Rakmanee, Treewat Watthanachokchai, Pichet Yutthanakarnwikom,

and Ekawat Pasomsub

Department of Pathology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok
10400, Thailand

ABSTRACT Respiratory pathogens are a major cause of morbidity and mortality worldwide,
especially among young children. This study analyzed data from Nucleic Acid Amplification Tests (NATS)
conducted by the Virology Laboratory, Department of Pathology, Faculty of Medicine, Ramathibodi
Hospital, Thailand, between January 1, 2012, and December 31, 2021. Out of 16,976 patients, respiratory
pathogens were detected in 6,619 cases (38.99%). The pathogens included bacteria, fungi, and viruses,
accounting for 3.35%, 0.84%, and 95.81%, respectively. The majority of viral infections were caused by
the most prevalent pathogens, including Rhinovirus/Enterovirus (37.50%), Respiratory Syncytial Virus
(12.18%), and Influenza A virus (9.08%). The highest prevalence was observed among toddlers, pre-school
children, and infants (70.58%, 61.55%, and 56.42%, respectively). Females showed a significantly higher
risk of infection compared to males (p = 0.009, OR = 1.1, 95% CI: 1.02—-1.18). Toddlers had the highest risk
(p < 0.001, OR = 5.96, 95% CI: 5.27-6.76). Infections were most common from July to September.
Specifically, before the COVID-19 outbreak, the infection rate was higher than during the COVID-19
pandemic (p < 0.001, OR =1.37, 95% CI: 1.21-1.55). Respiratory infections affected individuals across all
ages and genders and were not limited to specific seasons. This study’s findings highlight the importance of
developing laboratory diagnostic and patient management guidelines in line with WHO recommendations

to reduce illness and mortality from respiratory infections.

Keywords: Acute respiratory tract infection, Respiratory pathogens, Respiratory pathogens co-infection
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