
Clinical features of 167 children with the novel influenza 
A (H1N1) virus infection in Xi’an, China

Zhihua Wang, Xiaoqing Li, Dan Li, Yahong Li
The Fourth Department of Infectious Diseases, Xi’an Children’s Hospital Affiliated with the School of Medicine, Xi’an 
Jiaotong University, Xi’an, China

SUMMARY: Wang ZH, Li XQ, Li D, Li YH. Clinical features of 167 children 
with the novel influenza A (H1N1) virus infection in Xi’an, China. Turk J 
Pediatr 2012; 54: 99-104.

Since its first recognition, the 2009 pandemic influenza A (H1N1) virus rapidly 
spread worldwide. We observed the clinical characteristics of 167 hospitalized 
patients who were confirmed by testing pharyngeal or nasopharyngeal swabs 
with the use of a real-time reverse-transcriptase polymerase chain reaction 
(RT-PCR) assay. The mean age of the 167 hospitalized patients was 4.1 
years, and 58.7% were male. The most common symptoms and signs were 
fever (91.6%), cough (82.6%), pharyngeal congestion (95.2%), and swollen 
tonsils (34.1%). The major complications were bronchitis (19.2%), bronchial 
pneumonia (10.8%), neutropenia (49.7%), and leukopenia (38.9%). The 
duration of hospitalization, fever and the course of disease in the patients 
who were treated with oseltamivir were shorter than in those who were 
treated with ribavirin. All of the patients fully recuperated from the 2009 
epidemic influenza A (H1N1) infection with one exception.

Key words: 2009 influenza A (H1N1), children, influenza, pandemic, treatment.

During the 20th century, historically, there 
have been five pandemics of influenza, causing 
numerous deaths in humans1. In early April 
2009, the Centers for Disease Control and 
Prevention (CDC) in the United States identified 
the first two cases of human infection with the 
2009 pandemic influenza A (H1N1) virus2. 
Subsequently, the 2009 H1N1 virus spread 
rapidly throughout the world3. On June 11, 
2009, the World Health Organization (WHO) 
signaled the phase 6 alert level, the highest 
level4. As of October 11, 2009, 191 countries 
and territories had reported approximately 
375,000 cases of 2009 pandemic (H1N1) 
with more than 4,500 deaths5. By October 
26, 2009, there had been 35,664 cases with 
the novel influenza A virus infection in China 
since May 20096. In this paper, we describe the 
clinical characteristics of children who were 
hospitalized for the treatment of the novel 
H1N1 influenza in Xi’an, China.

Material and Methods

From November 11, 2009 to March 3, 2010, 
a total of 1084 outpatients were confirmed 
as 2009 pandemic influenza A (H1N1) virus 

infection in Xi’an Children’s Hospital, and 167 
of them were hospitalized. We closely observed 
and recorded the clinical characteristics of 
the 167 inpatients. The criteria of diagnosis 
and treatment were in accordance with the 
third version guidelines recommended by the 
Chinese Ministry of Health7. A confirmed case 
was defined as having influenza-like symptoms 
and signs (fever, cough, rhinorrhea or sore 
throat, etc.), and by a positive result of an 
reverse-transcriptase polymerase chain reaction 
(RT-PCR) assay performed at a laboratory 
operated under the auspices of the CDC in 
Xi’an. The RT-PCR was performed according 
to the protocol recommended by the WHO8. 
The PCR products were sequenced with the 
use of the BigDye Terminator v3.1 Cycle 
Sequencing Kit (Applied Biosystems). A 
severe case was defined as having one of the 
following manifestations in addition to the 
above criteria: 1. More than 3 consecutive days 
with hyperpyrexia (temperatures ≥39.1°C); 2. 
Severe cough, purulent sputa, bloody sputa or 
thoracalgia; 3. Tachypnea, dyspnea, cyanosis; 4. 
Consciousness disturbance; 5. Severe vomiting, 
diarrhea and dehydration; 6. Pneumonia signs 
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on chest radiographs; 7. Rapid elevation of 
creatine kinase (CK), CK-MB fraction; and 8. 
Progressive pre-existing medical condition. A 
critically ill case was defined as having one of 
the following conditions: respiratory failure; 
septic shock; multiple organ dysfunction 
syndrome; or other situations requiring 
patients to be admitted to the intensive care 
unit (ICU). A cured case was defined as 
the absence of influenza-like symptoms, and 
normal body temperature (36.0 to 37.5°C) 
taken on 3 consecutive days. All patients were 
randomly divided into two groups: Group 
1 (86 cases) treated with oseltamivir and 
Group 2 (81 cases) treated with ribavirin (as 
the control group). Some patients who were 
suspected of bacterial coinfection were treated 
with antibiotics. The dosage and duration of 
oseltamivir were prescribed in accordance 
with the age and body weight and were the 
same as for seasonal influenza (Table I)9,10. 
The oral dosage of ribavirin was 10 mg/kg·D, 
three times daily, for 5 days. The duration of 
hospitalization, fever and the course of disease 
were compared between the two groups using 
a t-test. Continuous variables were expressed as 
the means ± standard deviation (SD). A value 
of p<0.05 was considered to indicate statistical 
significance. Statistical analysis was performed 
with the Statistical Package for the Social 
Sciences (SPSS) 16.0 software package. This 
study was approved by the Ethics Committee 
of Xi’an Children’s Hospital. 

Results

All 1084 outpatients were autochthonous, and 
167 (15.4%) were admitted to the hospital. 

The remaining 917 (84.6%) cases without 
admission to hospital were quarantined and 
treated at home. (For any children whose 
symptoms worsened, hospital admission was 
required. During the 7 days’ follow-up, none of 
them was hospitalized). Of the 167 inpatients 
enrolled in this study, 135 (80.8%), 31 (18.6%) 
and 1 (0.6%) were classified as mild, severe 
and critically ill cases, respectively. The mean 
age of infected individuals was 4.1 years (range: 
3 months - 14.5 years) and 109 (65.3%) 
were under the age of 5.0 years. Among the 
inpatients, 34 (20.3%) cases had past history 
of illness, 12 of whom had a history of asthma 
(Table II). 

The main symptoms on admission included fever, 
cough and rhinorrhea. Less common symptoms 
were wheezing, seizures and gastrointestinal 
symptoms consisting of vomiting and diarrhea. 
Of the 153 patients presented with fever, the 
majority manifested moderate to high fever. The 
median period of fever before admission was 
1.9 days (range: 0.5-6.0), and the time course 

Age and 
weight

Treatment

>12 months
Weight (kg)
<15 kg
15-23 kg
24-40 kg
>40 kg

< 12 months
<3 mos
3-5 mos
6-12 mos

30 mg twice daily for 5 days
45 mg twice daily for 5 days
60 mg twice daily for 5 days
75 mg twice daily for 5 days

12 mg twice daily for 5 days
20 mg twice daily for 5 days
25 mg twice daily for 5 days

Data from the Food and Drug Administration.10

Table I. Oseltamivir Dosing Recommendations

Characteristics Value (%)

Sex 
 Male
 Female

98
69

58.7
41.3

Age
 Mean (y)
 Range (y)
 <5 y

4.1 
0.25-14.5 

109 65.3
A close contact*
 Yes
 No

65
102

38.9
61.1

State of an illness 
 Mild case
 Severe case
 Critically ill case

135
31
1

80.8
18.6
0.6

Past medical history 
 Asthma
 Congenital heart disease
 Febrile convulsion
 Henoch-Schönlein purpura
 Acute glomerulonephritis
 Myocarditis
 Pneumonia
 Repeated respiratory infection
 Repeated abdominal pain
 Hematuria and albuminuria
 Hand-foot-mouth disease
 Scarlet fever
 Autism

12
2
3
1
1
2
5
2
1
1
2
1
1

7.2
1.2
1.8
0.6
0.6
1.2
3.0
1.2
0.6
0.6
1.2
0.6
0.6

*A close contact was defined as a person who lived with or 
was exposed to the respiratory secretions or other bodily
fluids of someone with suspected or confirmed infection.

Table II. Outcomes Data of the 167 Patients
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of fever was 4.8±0.7 days (range: 0.5-9.0). The 
signs of pharyngeal congestion and/or swollen 
tonsils were frequent in the hospitalizations. 
Frequent complications were bronchitis and 
bronchial pneumonia (Table III). 

The absolute leukocyte count and neutrophil 
count ranged from 910 to 18,520 and 190 to 
10,230 cells/mm3, respectively, and resolved 
within an average time of 4.6 days. C-reactive 
protein (CRP), liver function, myocardial 
enzyme abnormality, ECG change including 
first-degree atrioventricular block (Io AVB), the 
change in T wave, prolonged R-T interval, and 
incomplete right bundle branch block (ICRBBB) 
returned to normal within approximately one 

week. Of the 167 patients who underwent 
chest radiography, 32 and 18 had findings of 
bronchitis and pneumonia, respectively (Table 
IV).

The median interval from onset of symptoms to 
definitive diagnosis and to initiation of antiviral 
therapy was 3.8 and 2.1 days, respectively. The 
duration of hospitalization and the course of 
disease were 5.6 days (range: 2.0-12.5) and 
7.8 days (range: 4.5-19.5), respectively. The 
most common side effect of oseltamivir therapy 
was hypothermia (temperatures <36.0°C), 
which usually occurred on the second day 
after taking the medicine, and the incidence 
was 25 (29.1%). The symptoms of nausea 
and vomiting were so rare that only one child 
was compelled to terminate the treatment of 
oseltamivir due to vomiting. However, none 
of the above side effects was observed in 
Group 2. The statistical analysis showed that 

Presentations No. (%)
Symptoms
 Fever (≥37.5°C)
   37.5~38°C
   38.1~39°C
   39.1~40.9°C
 Cough
 Rhinorrhea
 Sore throat
 Headache
 Chills
 Diarrhea
 Vomiting
 Wheezing
 Convulsion
 Muscular soreness
 Hoarse voice
 Skin rashes

153
17
71
65

138
42
31
17
10
9
6
5
4
4
3
2

91.6
10.2
42.5
38.9
82.6
25.1
18.6
10.2
6.0
5.4
3.6
3.0
2.4
2.4
1.8
1.2

Signs
 Pharynx congestion
 Swollen tonsils
 Wheezy sputa
 Moist rale of lungs 
 Wheezing of lungs
 Babinski sign positive
 Hypomyotonia
 Koplik’s spots
 Parotid enlargement

159
57
34
15
11
3
3
1
1

95.2
34.1
20.4
9.0
6.7
1.8
1.8
0.6
0.6

Complications/comorbidities
 Bronchitis
 Bronchial pneumonia
 Encephalitis
 Rotavirus enteritis
 Epidemic parotitis 
 Measles

32
18
3
2
1
1

19.2
10.8
1.8
1.2
0.6
0.6

Table III. Clinical Features of the 167 Patients
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Results of examination No. (%)
Complete blood count

Leukopenia×
Leukocytosis§
Neutropenia◊
Agranulocytosis*
Thrombocytopenia*

Urinalysis
Proteinuria
Occult blood

Elevated CRP∆
Myocardial enzymes 
elevation
Liver enzymes elevation
ECG change

Io AVB
Change of T wave
ICRBBB
Left ventricular hypertrophy
Prolonged R-T interval

Chest radiographs
Normal
Bronchitis
Bronchial pneumonia

65
17
83
14
4

3
2

42
18

12

5
5
4
3
2

117
32
18

38.9
10.2
49.7
8.4
2.4

1.8
1.2

25.1
10.8

7.2

3.0
3.0
2.4
1.8
1.2

70.0
19.2
10.8

Table IV. Laboratory and Radiograph Data of the 
167 Patients

×Absolute leukocyte count < 4,000 cells/mm3

§Absolute leukocyte count > 10,000 cells/mm3

◊Absolute neutrophil count < 1,000 cells/mm3 
*Absolute neutrophil count < 500 cells/mm3 
*Absolute platelet count < 100,000 cells/mm3

∆C-reactive protein > 10 mg/L
AVB: Atrioventricular block. ICRBBB: Incomplete right 
bundle branch block.



taking oseltamivir can significantly reduce 
the duration of fever, hospitalization and the 
course of disease compared with results with 
ribavirin (Table V). Of all 167 inpatients, 18 
(10.8%) received antibiotics therapy, and 166 
were discharged; one died of acute respiratory 
failure. The exitus patient, who was confirmed 
as novel influenza A (H1N1) virus infection by 
means of RT-PCR assay, was a three-year-old 
boy. He was admitted to the Infectious Diseases 
Department with a three-day history of fever up 
to 39.4°C, cough, rhinorrhea, and neutropenia 
(neutrophil count was 940 cells/mm3). Initial 
frontal chest radiograph showed multifocal, 
bilateral, asymmetrically distributed foci of 
ground-glass opacity. Because of consecutive 
hyperpyrexia and progressive dyspnea, he was 
transferred to the ICU and received mechanical 
ventilation on the second day after admission. 
The latest frontal chest radiograph showed 
extensive areas of consolidation in both lungs 
in association with areas of ground-glass 
opacity. The boy rapidly developed severe 
progressive respiratory failure and died on the 
third hospital day.

Discussion

Since it was first recognized in March 2009, 
the pandemic strain of influenza A (H1N1) 
virus has spread globally3. The first case of the 
novel virus infection in China was documented 
on May 10, 200911. We report a cohort of 167 
patients in Xi’an Children’s Hospital between 
November 11, 2009 and March 3, 2010. In our 
study, we found that the clinical features of 
pediatric patients with 2009 H1N1 influenza 
were generally similar to those reported during 
the peak periods of seasonal influenza12,13. As 
is shown in Table III, the hospitalized patients 
typically present with classic influenza-like 
symptoms, including fever, cough, rhinorrhea, 
and sore throat. Meanwhile, it was assumed 
that the virulence level of the novel virus 
was so weak that the majority of patients 
manifested mild symptoms and convalesced 
within a few days, even without special 

medical treatment14. In our cohort, most of the 
inpatients (80.8%) experienced a mild clinical 
course. The laboratory findings including 
leukopenia, neutropenia and agranulocytosis 
were transient, which was consistent with the 
characteristics of virus infection. Of the 167 
patients with available chest radiographs, 70.0% 
were normal; 19.2% showed peribronchial 
markings with hyperinflation and/or coarse 
linear markings radiating from the hila into 
the lungs, which is similar to other common 
lower respiratory viral infections. 

The major complications were bronchitis 
(19.2%), followed by bronchial pneumonia 
(10.8%). However, the major complications 
in adults were infiltrating pneumonia instead 
of bronchitis and bronchial pneumonia15. 
Hypokalemia was documented in 25.4% of 
adult patients16, while the serum electrolytes of 
our patients were normal. A recently published 
study in Argentina indicated that children 
with the novel H1N1 virus had coinfection 
with respiratory syncytial virus, parainfluenza 
virus, or adenovirus17. We found that children 
with influenza A (H1N1) virus infection had 
coexistent measles, epidemic parotitis or 
rotavirus enteritis, which probably implied 
that the immune functions were suppressed 
after influenza A (H1N1) virus infection. As 
compared with the high proportion of deaths in 
Argentina, the incidence of death in our cohort 
was very low. Possible explanations for this 
difference are the racial or regional disparities, 
delayed consultation or hospital admission, and 
the unrecognized presentation of 2009 H1N1 
influenza. Asthma has been considered as a risk 
factor for the novel influenza requiring hospital 
admission18. Among the 167 patients in our 
study, 12 (7.2%) had a history of asthma. Of 
the 12 patients with preexisting asthma, five 
experienced severe clinical presentation. 

To date, with few exceptions, the 2009 pandemic 
H1N1 virus remains susceptible to oseltamivir 
and zanamivir19. Recent guidelines from the 
CDC in America for the 2009 H1N1 and 

Grp No Duration of fever (days) Hospitalization (days) Course of disease
1
2
t
P

86
81

4.2±0.6
5.4±0.7
11.98
<0.01

5.1±0.7
6.1±0.8

8.61
<0.01

6.7±0.8
8.9±0.9
16.74
<0.01

Table V. Analysis of Oseltamivir Treatment and Ribavirin Treatment
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seasonal influenza recommend the use of either 
oseltamivir or zanamivir for all hospitalized 
patients with suspected or confirmed influenza 
and for outpatients who are at high risk for 
complications20. Treatment benefit is greatest 
if antiviral medications are initiated within 48 
hours of symptom onset21,22. In addition, studies 
of oseltamivir therapy in hospitalized patients 
with influenza indicated reductions in mortality, 
duration of viral shedding and the incidence 
of complications, even when such medication 
was started more than 48 hours after illness 
onset23,24. The protective effect of oseltamivir 
was 80% in patients who were influenza-
negative before beginning prophylaxis25. Data 
from our study suggest that the duration of 
fever, hospitalization and the disease course 
of the patients treated with oseltamivir were 
obviously shortened compared with results 
of the treatment with ribavirin (Table V). 
Consequently, it revealed that the oseltamivir 
medication was beneficial in hospitalized 
patients. However, multiple-center randomized 
controlled trials are needed to evaluate the 
efficacy of oseltamivir in the treatment of 2009 
H1N1 virus infection. Meanwhile, the variant 
of the influenza A (H1N1) virus and strains 
resistant to oseltamivir were successively 
identified in America, Japan, Norway, and 
Hong Kong26. Thus, the benefits of oseltamivir 
should also be balanced against the risk of 
resistance, and the cost to and demand on 
the health care system.

Despite a lack of data on the safety and 
effectiveness of oseltamivir in patients under 
one year of age, it has been recently authorized 
by the Food and Drug Administration for 
emergency use in these patients10. In our 
cohort, 13 patients younger than one year 
were treated with oseltamivir, which provided a 
rapid resolution of symptoms and illness, and 
none of them had adverse effects. By clinical 
observation, 25 patients manifested hypothermia 
after oral administration of oseltamivir, which 
usually occurred on the second day without 
subjective symptoms. We presumed that the 
phenomenon probably resulted from the direct 
effect of oseltamivir on the thermoregulatory 
center and/or the inhibition of oseltamivir on 
the inflammatory factor.

In conclusion, our study suggested that most 
pediatric patients with the 2009 epidemic 

influenza A (H1N1) infection have classic 
influenza-like presentations and experience 
a mild clinical course. Oseltamivir therapy 
appears to have benefits, and no major adverse 
effects were noted. Nevertheless, more data 
from different regions are needed to illuminate 
the characteristics of children with this novel 
virus infection, and it is essential for medical 
workers to continue to investigate the clinical 
spectrum of the disease and share their 
experiences, which will allow for improvements 
in treatment guidance.
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