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Clinical Features and Risk Factors for Severe Influenza in Hospitalized Children
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ABSTRACT

Objective : To study the clinical characteristics and risk factors for severe influenza in pediatric
patients.

Methods : A cross-sectional analytical study was conducted on patients aged 1 month to 15
years who were diagnosed with influenza via nasal swab and hospitalized at Mahasarakham
Hospital from March 1, 2023, to March 1, 2024. Data were analyzed using descriptive statistics.
Risk factors for severe disease were identified through multivariable logistic regression. Severe
influenza was defined as cases with complications, hospitalization for more than 3 days, or
death.

Results : Among 181 patients, 56.9% were older than 5 years. Severe influenza occurred in
56.4% of cases. The most common complications were neurological disorders (19.3%) and
pneumonia (13.8%), while the mortality rate was 0.6%. Risk factors for severe disease included
thalassemia (AOR=17.51, 95% Cl: 1.47-209.10), a history of febrile seizures (AOR=11.10, 95%
Cl: 1.94-63.40), abnormal breath sounds (AOR=6.14, 95% Cl: 1.12-33.64), and antibiotic use
(AOR=6.57, 95% Cl: 2.84-15.20). Oseltamivir treatment was identified as a protective factor
against severe disease (AOR=0.38, 95% Cl: 0.15-0.92).

Conclusion : Influenza predominantly affects children older than 5 years, with neurological
disorders and pneumonia being the most frequent complications. Oseltamivir has been shown
to reduce the risk of severe disease, whereas antibiotic use should be carefully evaluated to
prevent unnecessary prescriptions. Vaccination should be encouraged for all children,
especially those with risk factors such as thalassemia or a history of febrile seizures.

Keywords : Children, Clinical features, Complications, Risk factors, Severe influenza
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Factors Severity of Influenza
91U (3owaz) ¥se MeantSD Al (n=181) Severe Non-severe p-value
(n=102) (n=79)
Age (months) 72.62+43.77 67.74+43.61 7892 + 4343  0.088"
Age group
- Age < 2 years 28 (155) 22 (21.6) 6 (7.6) 0.036"
- Age 2-5 years 50 (2716) 26 (255 24 (30.4)
- Age > 5 years 103 (56.9) 54 (52.9) 49 (62.0)
Gender: Male 121 (66.9) 69  (67.6) 52 (65.8) 0.796"

Nutritional status

- Wasting (WH <-2SD) 21 (116) 14 (13.7) 7 (89 0518
- Normal 152 (84.0) 84 (82.4) 68  (86.1)
- Obesity (%WH > 140) 8 (4.4) a4 (3.9) a4 (5.0)
Underlying disease 66  (36.5) 44 (43.1) 22 (27.8) 0.034°
- History of febrile seizure 18 (9.9) 16 (15.7) 2 (2.5)  0.003*
- Asthma 16 (8.8) 8 (7.8) 8 (10.1) 0.591°
- Allergic rhinitis 8 (4.4) 6 (5.9) 2 (25) 0.469°
- History of prematurity 8 (4.4) 7 (6.9) 1 (1.3)  0.141°
- Thalassemia 8 (4.4) 7 (6.9) 1 (13) 0.141°
- Developmental disorder 5 (2.8) aq (3.9) 1 (1.3) 0.388°
- Neuromuscular disease 5 (2.8) 4 (3.9) 1 (1.3) 0.388°
- G6PD deficiency 4 (2.3) 3 (3.0) 1 (1.3) 0.668°
- Cardiovascular disease 2 (1.1) 2 (2.0) 0 (0.0)  0.505°
- Other 9 (4.9) 3 (2.9) 6 (7.6) 0.182°
Types of Influenza infection
- Influenza A 126  (69.6) 73  (71.6) 53 (67.1) 0.516"
- Influenza B 55 (30.4) 29 (28.4) 26  (32.9)
Referral from a rural hospital 28  (15.5) 23 (225) 5 (6.3) 0.003

fIndependent samples t-test, *Chi-square test %30 Fisher’s exact test
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Factors Severity of Influenza
212U (5o8az) %59 MeantSD  All (n=181) Severe Non-severe p-value
(n=102) (n=79)
Peak Body temperature (°C) 39.36+0.87 39.39+0.84 39.31+0.92 0.529"
Clinical features
- Cough 166  (91.7) 94  (922) 72 (91.1) 0.805"
- Rhinorrhea 113 (62.4) 61  (59.8) 52 (65.8) 0.407°
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Factors Severity of Influenza
217U (5o8az) 39 MeantSD  All (n=181) Severe Non-severe p-value
(n=102) (n=79)
- Sore throat 14 (7.7) 9 (8.8) 5 (6.3) 0533
- Abnormal breath sound 23 (12.7) 21 (20.6) 2 (2.5) <0.001*
- Wheezing/rhonchi 19 (105 17 (16.7) 2 (25  0.002°
- Rales 2 (1.1) 2 (2.0) 0 (0.0) 0.505°
- Stridor 4 (2.2) 4 (3.9) 0 (00 0.133°
- Tachypnea for age 3 (1.7) 3 (2.9) 0 (0.0) 0.258°
- Nausea or vomiting 60  (33.1) 25  (245) 35 (44.3)  0.005"
- Diarrhea 26  (144) 13 (127) 13 (165  0.480°
- Muscle pain 20 (11.00 13 (12.7) 7 (89 0408
- Seizure 25  (138) 25  (24.5) 0 (0.0) <0.001*
- Alteration of conscious 2 (1.1) 2 (2.0) 0 (0.0) 0.505°
Tourniquet test
- Negative 43 (238) 27 (26.5) 16 (20.3)  0.245
- Positive 29 (16.0) 19 (18.6) 10 (12.7)
Laboratory interpretation
- Anemia for age 56  (30.9) 33  (324) 23 (29.1)  0.640°
- Leukopenia 36 (1990 21 (206) 15 (19.0) 0.789*
- Lymphopenia 69 (38.1) 34 (333) 35 (44.3) 0.132°
- Thrombocytopenia 8 (4.4) 6 (5.9) 2 (25)  0.469°
- Leukocytosis 7 (3.9) 6 (5.9) 1 (1.3 0.139°
- Normal CBC 61  (33.7) 33 (324) 28 (354) 0.663
CXR Infiltration 25 (138) 25  (24.5) 0 (0.0) <0.001"
Co-infection 12 6.6) 11  (10.8) 1 (1.3 o011
Received antiviral therapy 177 (97.8)
- Oseltamivir 127 (702) 64  (627) 63 (79.7)  0.013*
- Favipiravir 50 (276) 36 (35.3) 14 (17.7)  0.009*

Time to first dose of antiviral
therapy from onset of

symptoms
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Factors Severity of Influenza
217U (5o8az) 39 MeantSD  All (n=181) Severe Non-severe p-value
(n=102) (n=79)
- <48 hours 56 (30.9) 35  (34.3) 21 (266) 0.543°
- 248 hours 121 (66.9) 65 (63.7) 56 (70.9)
Received antibiotics 91 (50.3) 71 (69.6) 20 (25.3) <0.001*

fIndependent samples t-test, *Chi-square test %39 SFisher’s exact test

nveyanizunindeuanlsalininlvg wuiidlgUisiinnzunsndouiesas 37.6
Fanuldvnety angunsndeuiinuiiniian Téun ngmisszuuUszam Gevay 19.3) Yensniay
(¥owaz 13.8) Way septic shock (Feag 5) Fan1gnmesyuulssamiimuinniign leun anaglddn
($ovar 8.3) ungnduniodniau (Gosay 5) nanaiUSeuiisutegnuindtiefifivensniau croup
warnaglddndruunengosninsiafu 59 drunaznduiedniau septic shock uas

o w

encephalopathy nusnnlugteengunnnit 5 Vegilduddgmieada (p-value<0.05) #ann5199 3

A1519% 3 anunsndeuinulugUlennlsaldninlng

Complications All patients Age=> Age>>
31U (Gowas) (n=181) year years prvalue

(n=78) (n=103)
Complications 68 (37.6) 34 (43.6) 34  (33.0) 0.146*
Neurological complication 35 (19.3) 14 (17.9) 21 (20.4) 0.681*
- Febrile seizure 15 (8.3) 14 (17.9) 1 (1.0)  <0.001°
- Acute myositis 9 (5.0 0 (0.0 9 (87 0.011°
- Encephalopathy 8 (4.4) 0 (0.0 8 (7.8) 0.011°
- Fever provoked seizure 3 (1.7) 0 (0.0 3 (29 0.260°
Pneumonia 25 (138) 18 (23.1) 7 (68  0.002°
Respiratory failure 7 (3.9) 4 (5.1) 3 (2.9) 0.466°
Croup 4 (22 4 (51) 0 (0.0 0.033°
Atelectasis 2 (11) 1 (13) 1 (1.0)  1.000°
Septic shock 9 (5.0 0 (0.0 9 (87 0.011°
Myocarditis 1 (06) 0 (0.0) 1 (10 1.000°

Exacerbation of underlying
5  (2.8) 3 (3.8) 2 (1.9 0.653°
chronic disease
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Age <5 Age > 5
Complications All patients
. Y years years p-value
AUU (30882) (n=181)
(n=78) (n=103)
Severe dehydration 3 (17 1 (1.3) 2 (1.9 1.000°
Secondary bacterial infection 3 (1.7) 0 (0.0) 3 (2.9) 0.260°
Acute renal failure 2 (1.1) 0 (0.0) 2 (1.9) 0.507°
Other 5  (28) 1 (13) 4 (39 0.392°
PICU admission 13 (7.2) 5 (6.4) 8 (7.8 0.726"
More than (=) 2 complications 18 (9.9 7 (90 11 (10.7) 0.704*

¥Chi-square test %39 °Fisher’s exact test

nan1ssnwivedlsaldnialugludvisan nuinqulsasuusilasunisinwsigeendiau

a

fszezinaveld sseznatlunsueulsaineruia wagaldanglunisinwunnndngulisunssegid

WodAyn19adiid (p-value<0.05) fuielsagunsaufaunmuneInsadukasnauiiuls (Seeaz 98)
v d' ! ! [ a Y a aa Yo ! ! v a a

Aam399 4 weiegalsianudfUaededin 1 519 waglisunisdwielulsmeuiassdunfend 1 518
FudugUrenlidlsausedi lnedUrendetindulsaldninlugaieiug B souiu Melioidosis

= 4 1 £

septicemia Ugymnsidadengndesartiliesarnusnsvitadedulsaldidensen lne3iadeain
9INTWaENG Tourniquet test Wuuan FsdemalvilasunisSnwmunzanaituazidedinanag
septic shock dugUhenlasunsdsalilsimervanfenfiluduaelsaldvinlngaeiug A ldsu

n13d9maLlodann refractory febrile status epilepticus laeiinansia CSF waz MRI brain Un@

a ) PN = Y] | |
M13199 4 wan1ssnwvesUiennlsalivinlugsulsauwaslisunss

Variables Severity of Influenza
I (5ovay) wse
Median (Q1-Q3) Severe (n=102) Non-severe (n=79) prvalue
Required oxygen therapy 24 (23.5) 0 (0.0) <0.001*
Duration of fever (days) 4 (3-6) 3 (3-5) 0.024*
Length of stay(days) 3 (3-4) 2 (1-2) <0.001*
Cost (UM) 6,488 (4,643-9,089) 3,543 (2,854-4,401) <0.001*
Complete recovery 100 (98.0) 79 (100.0) 1.000°

"Mann-Whitney U test, *Chi-square test %39 °Fisher’s exact test
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127

nsweimladeideddunisiialdninlugsunss Awisiei 5 nuhdadededunisinlee

Jusseg1alitud1Ayn19ada (p-value<0.05) tawn 1sauszdndisaadilly (Adjusted OR=17.51,
959%Cl: 1.47-209.10) UseIRlUan (Adjusted OR=11.10, 95%Cl: 1.94-63.40) ensidsenalanauni
(Adjusted OR=6.14, 95%Cl: 1.12-33.64) uazn15lasus1u)iiue (Adjusted OR=6.57, 95%Cl: 2.84-

15.2) dqunisbasuasulasa Oseltamivir iluladedosiunisiinlsnguuse (Adjusted OR=0.38,

95%Cl: 0.15-0.92) WiedasenvayanUientnsueutiue wuigUlenlasuenufdiugluraendi

Sun1ssnunlulsanenuiadiszeznatlun1suaulsIngIUIaUIUNINAINIIAY 3 Tu Gouay 64.8)

wnnIgelalasuenuiiue (Seuag 20) (p-value<0.001) wavUleniinzunsndoudiuuin

lasueufvuesnusiune (esay 67.6) lnuarizunsndeuiilasue1ujiiugegraioddgmi

d0f laun Yendniau (p-value<0.001) septic shock (p-value=0.003) Lag respiratory failure

(p-value=0.014)

a15199 5 JadeninasonsiialdninlngsunssludUisnniiveulsimeuia

Factors

Univariable analysis

Multivariable analysis

Crude OR' (95%Cl) p-value Adjusted OR*(95%Cl) p-value

Age group

- Age < 2 years

- Age 2-5 years

- Age > 5 years
Underlying disease
- Thalassemia

- History of febrile
seizure

- History of prematurity
History of COVID-19
infection

Referral from a rural
hospital

Clinical features

- Abnormal breath
sound

- Nausea or vomiting

3.33

0.98

1.00

5.75

7.16

5.75

0.42

4.31

9.98

0.41

(1.25 - 8.88)

(0.50 - 1.93)

Reference

(0.69 - 47.72)

(1.60 - 32.16)

(0.69 - 47.72)

(0.20 - 0.92)

(1.56 - 11.92)

(2.26 - 44.01)

(0.22 - 0.77)

0.016
0.960

0.105

0.010

0.105

0.029

0.005

0.002

0.006
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1.35

0.69

1.00

17.51

11.10

2.11

0.49

1.47

6.14

0.53

(0.28 - 6.48)

(0.24 - 1.97)

Reference

(1.47 - 209.1)

(1.94 - 63.4)

(0.13 - 33.73)

(0.17 - 1.42)

(0.39 - 5.53)

(1.12 - 33.64)

(0.22 - 1.28)

0.712
0.488

0.024

0.007

0.597

0.191

0.573

0.036

0.159
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Univariable analysis Multivariable analysis

Crude OR' (95%Cl) p-value Adjusted OR*(95%Cl) p-value

Factors

Laboratory interpretation

- Lymphopenia 0.63 (0.34-1.15) 0.133 0.83 (0.32 - 2.13) 0.694
- Leukocytosis 488 (0.58-41.35) 0.146 1.09  (0.09 - 14.05) 0.946
Co-infection 9.43 (1.19-74.67) 0.034 11.46 (0.97 - 135.67) 0.053

Received antiviral

therapy

- Oseltamivir 0.43 (0.22-0.84) 0.014 0.38 (0.15-0.92) 0.033
- Favipiravir 253 (1.25-5.13) 0.010

Received antibiotics 6.76 (3.49 - 13.07) <0.001 6.57 (2.84 -15.2) <0.001

"Crude odds ratio l9a1n Simple logistic regression, *Adjusted odds ratio 1¢a1n Multiple

logistic regression
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