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Acute Diarrhea and Gastrointestinal Pathogens in Patients at

Ramathibodi Hospital, Thailand

Treewat Watthanachokchai et al.
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Diarrhea-causing pathogens

Astrovirus (0.19%)
Salmonella spp. (20.50%)

Norovirus (18.96%)

Rotavirus A (16.63%)

/

Cyclospora spp. (0.19%)
Yersinia enterocolitica (0.19%)
Entamoeba histolytica (0.39%)
Giardia lamblia (0.97%)
Sapovirus (1.16%)

Shigella spp. (1.16%)

Vibrio cholerae (1.74%)
Cryptosporidium spp. (1.93%)
Adenovirus 40/41 (4.64%)
Campylobacter spp. (8.90%)
Escherichia coli (10.06%)

Clostridium difficile (12.38%)

Source: Virology Laboratory, Department of Pathology, Ramathibodi Hospital « Created with Datawrapper
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Total samples (Positive counts, % Positive)

Year 2558 2559 2560 2561 2562 2563 2564
2558-2564 11 104 163 340 318 309 251
1496 (3, (39, (54, (115, (107, 33.65%) (66, 21.36%) (56, 22.31%)
(440, 29.41%) 27.27%) 37.50%) 33.13%) 33.82%)
Sex Male 4 57 96 167 167 170 136
(797 cases) (1, 0.13%) (23, 2.89%) (29, 3.64%) (57, 7.15%) (49, 6.15%) (40, 5.02%) (32, 4.02%)
Female 7 47 67 173 151 139 115
(699 cases) (2, 0.29%) (16, 2.29%) (25, 3.58%) (58, 8.3%) (58, 8.3%) (26, 3.72%) (24, 3.43%)
Age Newborn - - - 2 3 - -
(< 1M) (2, 40%) (0, 0%)
(5 cases)
Infant - 14 16 93 106 67 60
(> 1IM-1Y) (7, 1.97%) (7,1.97%) (22, 6.18%) (33, 9.27%) (11, 3.09%) (9, 2.53%)
(356 cases)
Toddler - 12 19 52 49 35 24
(> 1Y-3Y) (8, 4.19%) (10, 5.24%) (21, 10.99%) (18, 9.42%) (6, 3.14%) (4, 2.09%)
(191 cases)
Pre-schooler - 17 19 29 30 24 18
(> 3Y-6Y) (5,3.65%) (7,5.11%) (8, 5.84%) (6, 4.38%) (6, 4.38%) (6, 4.38%)
(137 cases)
School-aged - 8 11 23 19 20 23
child (8, 2.88%) (6, 5.77%) (13, 12.5%) (6, 5.77%) (9, 8.65%) (6, 5.77%)
(> 6Y-12Y)
(104 cases)
Adolescent - 4 5 17 8 13 16
(> 12Y-18Y) (4,3.17%) (4, 6.35%) (8, 12.7%) (3, 4.76%) (8, 4.76%) (2, 3.17%)
(63 cases)
Adult 8 31 68 77 48 82 63
(>18Y-60Y) (3,0.80%) (11, 2.92%) (12, 3.18%) (24,6.37%) (15, 3.98%) (18, 4.77%) (13, 3.45%)
(377 cases)
Elderly 3 18 25 47 55 68 47
(> 60Y) (0, 0.009%) (3,1.14%) (8, 3.04%) (17, 6.46%) (26, 9.89%) (23, 4.94%) (16, 6.08%)
(263 cases)
Specimen Rectal swab 11 44 93 35 - - -
(183 cases) (3, 1.64%) (20, 10.93%) (31, 16.94%) (117, 9.29%)
Stool swab - 60 70 305 318 309 251

(1,313 cases)

(19, 1.45%) (23,

1.75%) (98, 7.46%)

(107, 8.15%)

(66, 5.03%)

(56, 4.27%)
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Total samples (Positive counts, % Positive)

2558 2559 2560 2561 2562 2563 2564
Month January - 11 14 50 30 28 18
(151 cases) (7, 2.65%) (2,1.32%) (28,18.54%) (8, 5.3%) (9, 5.96%) (4, 2.65%)
February - 11 12 37 28 31 21
(140 cases) (3,2.14%)  (3,2.14%) (14, 10%) (5, 3.57%) (8, 5.71%) (5, 3.57%)
March - 9 17 31 24 27 39
(147 cases) (4, 2.72%) (4, 2.72%) (9, 6.12%) (8, 5.44%) (8, 2.04%) (9, 6.12%)
April - 8 9 34 20 25 15
(111 cases) (3, 2.7%) (2, 1.8%) (7, 6.31%) (5, 4.5%) (5, 4.5%) (3, 2.7%)
May - 6 9 32 31 22 20
(120 cases) (3, 2.5%) (3, 2.5%) (6, 5%) (8, 6.67%) (4, 3.33%) (4, 3.33%)
June 1 2 31 23 20 21 20
(118 cases) (0, 0.00%) (1, 0.85%) (9, 7.63%) (10, 8.47%) (7, 5.93%) (4, 3.39%) (6, 5.08%)
July - 12 10 19 21 29 13
(104 cases) (3,2.88%) (6,5.77%) (5, 4.81%) (9, 8.65%) (4, 3.85%) (4, 3.85%)
August - 8 22 24 36 21 17
(128 cases) (1,0.78%)  (7,5.47%) (10, 7.81%) (15, 11.72%) (5, 3.91%) (3, 2.34%)
September 1 10 9 27 35 39 20
(141 cases) (0, 0.00%) (4, 2.84%) (6, 4.26%) (7, 4.96%) (13, 9.22%) (10, 7.09%) (3, 2.13%)
October - 11 7 15 20 30 19
(102 cases) (3,2.94%) (2,1.96%) (6, 5.88%) (10, 9.8%) (6, 5.88%) (2, 1.96%)
November 2 6 10 16 30 21 22
(107 cases) (1, 0.93%) (4, 3.74%) (5, 4.67%) (6, 5.61%) (11, 10.28%) (6, 5.61%) (7, 6.54%)
December 7 10 13 32 23 15 27
(127 cases) (2, 1.57%) (6, 4.72%) (5, 3.94%) (7, 5.51%) (18, 6.3%) (2, 1.57%) (6, 4.72%)
COVID-19 Before 11 104 163 340 318 - -
Pandemic (936 cases) (3,0.32%) (39, 4.17%) (54, 5.77%) (115, 12.29%) (107, 11.43%)
During - - - - - 309 251
(560 cases) (66, 11.79%) (56, 10%)

WNENG: % = Percentage
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wuianalsaszuumuduaimsludiaga rectal
swab Wag stool swab 58898% 38.80 WAy 28.10
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Gastrointestinal Pathogen

Factors Number p-value
P (%) N (%)
Sex Male 797 (53.28%) 231 28.98 566 71.02 0.698
Female 699 (46.72%) 209 29.90 490 70.10
Age Newborn 5 (0.33%) 2 40.00 3 60.00 0.011
Infant 356 (23.80%) 89 25.00 267 75.00
Toddler 191 (12.77%) 67 35.08 124 64.92
Preschooler 137 (9.16%) 38 27.74 99 72.26
School-aged 104 (6.95%) 43 41.35 61 58.65
child
Adolescent 63 (4.21%) 22 34.92 41 65.08
Adult 377 (25.20%) 96 25.46 281 74.54
Elderly 263 (17.58%) 83 31.56 180 68.44
Specimen  Rectal swab 183 (12.23%) 71 38.80 112 61.20 0.003
Stool swab 1,313 (87.77%) 369 28.10 944 71.90
Month January 151 (10.09%) 55 36.42 96 63.58 0.234
February 140 (9.36%) 38 27.14 102 72.86
March 147 (9.83%) 37 25.17 110 74.83
April 111 (7.42%) 25 22.52 86 77.48
May 120 (8.02%) 28 23.33 92 76.67
June 118 (7.89%) 37 31.36 81 68.64
July 104 (6.95%) 31 29.81 73 70.19
August 128 (8.56%) 41 32.03 87 67.97
September 141 (9.43%) 43 30.50 98 69.50
October 102 (6.82%) 29 28.43 73 71.57
November 107 (7.15%) 40 37.38 67 62.62
December 127 (8.49%) 36 28.35 91 71.65
COVID-19 < 0.001
Pandemic Before 936 (62.57%) 318 33.97 618 66.03
During 560 (37.43%) 122 21.79 438 78.21

ANELne: p-value = Probability value, % = Percentage, P = Positive uaz N = Negative
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U w.A. 2558-2564 laun Clostridium difficile,
Escherichia coli, Norovirus, Rotavirus A sz
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ABl3ATINININNT 1 B1A 5089 15.68 (69/440) HIHSU
;jﬁm%yafiakﬂémmﬂﬂiw 1 #fle wiveandu ngu
fiheidazadalsnssuumauduaims 2 wila
Sp88Y 13.86 (61/440) ﬁé’ﬂumzmﬁmjﬂm@aﬁﬂiﬂ
26 sUuuy Elw;j’ﬁm%a 61 98 Ltaznéuﬁﬂmﬁaméaj
N8lsATEUUNNLAUIMIIIN 3 ¥lla Tp8ar 1.82
(8/440) fiansasmaiuguasidanolsn 6 sUuuy
Tugdiaide 8 M8 ey dudaslumsad 3

P
fIINN 3

2 UM PVUIU 61 98

MsialenalsAsEUUMULAUDIMITAILG
2 wiiiazuly wulugthe 69 e Taelugtheiidade
FINAY 2 FUA HNUIY 61 518 5088 88.41 (61/69)
wazgiiadaaniu 3 ofia T s 118 $osar 11.59
(8/69) TeanalsAszuumaLiiuanysuuy 2 wie
fimuann 5 susuusn léun Norovirus -Salmonella
spp., Escherichia coli - Salmonella spp.,
Clostridium difficile - Salmonella spp.,
Adenovirus 40/41 - Salmonella spp. Lag
Campylobacterspp. - Salmonella spp. $988% 13.11
(8/61),11.48 (7/61),8.20(5/61), 6.56 (4/61) LLag
6.56 (4/61) UMY GIUFAIIUMTIN 4

dadnudusesazaiinvavdanalsaszuumuduamslugihenananuienslsngaanszsresiv

Co-Infection (2 strains) Number (%)
Adenovirus 40/41, Escherichia coli 1 1.64
Adenovirus 40/41, Norovirus 1 1.64
Adenovirus 40/41, Rotavirus A 2 3.28
Adenovirus 40/41, Salmonella spp. 4 6.56
Clostridium difficile, Escherichia coli 2 3.28
Clostridium difficile, Giardia lamblia 2 3.28
Clostridium difficile, Norovirus 1 1.64
Clostridium difficile, Salmonella spp. 5 8.20
Campylobacter spp., Clostridium difficile 3 4.92
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Co-Infection (2 strains) Number (%)
Campylobacter spp., Cryptosporidium spp. 1 1.64
Campylobacter spp., Escherichia coli 1 1.64
Campylobacter spp., Norovirus 2 3.28
Campylobacter spp., Salmonella spp. 4 6.56
Cryptosporidium spp., Escherichia coli 1 1.64
Cryptosporidium spp., Salmonella spp. 2 3.28
Cyclospora spp., Salmonella spp. 1 1.64
Escherichia coli, Norovirus 2 3.28
Escherichia coli, Rotavirus A 2 3.28
Escherichia coli, Salmonella spp. 7 11.48
Escherichia coli, Sapovirus 1 1.64
Escherichia coli, Shigella spp. 1 1.64
Entamoeba histolytica, Salmonella spp. 1 1.64
Norovirus, Rotavirus A 3 4.92
Norovirus, Salmonella spp. 8 13.11
Rotavirus A, Salmonella spp. 1 1.64
Salmonella spp., Shigella spp. 2 3.28

WANELNG: % = Percentage

AN 4
3 UM VUIU 8 8

dadnuluesasyiiovaudenslsnssuumaduemslugihefiananuidenalsnganszsnsiv

Co-Infection (3 strains) Number (%)
Campylobacter spp., Clostridium difficile, Salmonella spp. 1 12.50
Campylobacter spp., Escherichia coli, Vibrio cholerae 1 12.50
Campylobacter spp., Norovirus, Salmonella spp. 2 25.00
Campylobacter spp., Rotavirus A, Salmonella spp. 1 12.50
Escherichia coli, Norovirus, Vibrio cholerae 2 25.00
Escherichia coli, Salmonella spp., Yersinia enterocolitica 1 12.50

NNELYA: % = Percentage
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Group

Sex Male
Female 0.677

Age Adult
Newborn 0.589
Infant 0.951
Toddler  0.022
Preschool 0.684
School age child 0.001
Adolescent 0.07
Elderly  0.052

Specimen Stool swab
Rectal swab 0.135

COVID-19 pandemic During
Before <0.001

a5 linveanudunusesniivednymedda

(f p > 0.05) aaudaslumnd 3

Variables p-value Odds ratio (95% Cl)

1(ref)
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1(ref)
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1.79(1.38,2.31) B
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ABSTRACT Gastrointestinal pathogens are major causes of morbidity and mortality worldwide. Acute
diarrhea is a significant public health issue frequently encountered in Thailand. The Data were analyzed
from results of laboratory tests for diarrhea-causing pathogens at the Virology Laboratory, Department
of Pathology, Faculty of Medicine Ramathibodi Hospital, Thailand, from January 1, 2015, to December
31, 2021. Cases were categorized by gender, age, type of specimens, and the period of the COVID-19
pandemic during which they were collected. Among 1,496 patients with acute diarrhea, 29.41% were found
to be positive for gastrointestinal pathogens. The primary causative agents included bacteria (48.41%),
viruses (41.36%), and parasites (2.27%). The five most frequently identified pathogens were Salmonella spp.
(20.50%), Norovirus (18.96%), Rotavirus A (16.63%), Clostridium difficile (12.38%), and Escherichia coli
(10.06%). The proportion of positive cases was significantly higher before the COVID-19 pandemic
than during the pandemic (p < 0.001, OR = 1.79, 95% CI: 1.38, 2.31). The highest detection rate was
observed among school-aged children (41.35%), who also had a significantly increased risk of infection
(p = 0.001, OR = 2.2, 95% CI = 1.39, 3.49), as did toddlers (p = 0.022, OR = 1.56, 95% CI = 1.07, 2.29).
These findings indicated that gastrointestinal pathogen infections were most prevalent among children,
particularly school-aged children and toddlers. A decline in detection rates was observed during
the COVID-19 pandemic, which may be attributed to the public health preventive measures implemented
during that period. This information may support future planning for surveillance and control of diarrheal

diseases in high-risk groups.
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