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Abstract  
Introduction: Infants represent an important risk group for influenza associated hospitalizations and mortality. This study evaluated the 

clinical presentations, hospitalization course and outcome of infants hospitalized with the pandemic influenza A H1N1 [Influenza 

A(H1N1)pdm09] in relation to their previous health status. 

Methodology: We conducted a retrospective chart review of hospitalized infants with laboratory-confirmed Influenza A(H1N1)pdm09 

infection in two hospitals in Kuwait. Demographic characteristics, pre-existing high-risk medical conditions, clinical presentations, 

complications and mortality were analyzed. Previously healthy infants’ data were compared with infants with pre-existing high-risk medical 

conditions for severity of the illness and outcome.  

Results: We identified 62 infants comprising 32% of all admissions with Influenza A(H1N1)pdm09.  The median age  SD was 7  4 

months.  Nineteen (31%) had pre-existing high-risk medical conditions. Complications were documented in 53% of previously healthy 

infants compared to 47% in high-risk infants.  Mean duration of hospitalization was 4.9 days in healthy infants and 6.7 for infants with high-

risk medical conditions. Bacterial pneumonia complicated 7% of previously healthy infants compared to 26% with high-risk conditions (P = 

0.03). Four infants (6.5%) required admission to the intensive care unit (ICU), of whom three had high risk medical condition.  

Conclusion: The majority of hospitalized infants with Influenza A(H1N1)pdm09 were previously healthy. Prolonged hospitalization, ICU 

admission and mortality were more observed in infants with high-risk medical conditions. According to the latest Advisory Committee on 

Immunization Practices (ACIP) recommendations, annual influenza vaccination is recommended for any child six months of age and older, 

particularly those with risk factors.  
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Introduction  

Influenza is a common cause of illness in 

children. Infants and young children without chronic 

or serious medical conditions are at increased risk for 

hospitalization during influenza seasons [1]. The 

Advisory Committee on Immunization Practices 

(ACIP) recommends an annual influenza vaccination 

for any child 6 months of age and older, particularly 

those with high-risk medical condition [2]. 

In June 2009, the World Health Organization 

declared Influenza A(H1N1)pdm09 as a pandemic 

infection.  During the pandemic, the highest rate of 

hospitalization was seen among infants [3,4].  

There are several clinicoepidemiologic studies of 

Influenza A(H1N1) in children that included infants 

among their population. Only two studies described 

exclusively hospitalized infants with Influenza 

A(H1N1)pdm09 [5,6]. The first is a descriptive report 

of a series of 10 young infants within the first two 

months of life but not infants in the first year of life. 

The second is a French study of hospitalized infants 

less than six months of age.  

The objective of this retrospective analysis was 

to describe the clinical manifestations, hospitalization 

course and outcome of infants one year old or 

younger hospitalized with the Influenza 

A(H1N1)pdm09Influenza A(H1N1)pdm09 in Kuwait 

and, to compare the pattern of hospitalization 

between previously healthy infants and infants with 

underlying health conditions.  
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Methodology 
Study design and patient population 

The study population consisted of infants one 

year of age or younger with laboratory confirmed 

Influenza A(H1N1)pdm09. All infants were 

hospitalized in two hospitals in Kuwait between 

August 2009 and January 2010.  Diagnosis of 

Influenza A(H1N1)pdm09 was confirmed by testing 

nasopharyngeal swab specimens with the use of the 

reverse-transcriptase polymerase chain reaction (RT-

PCR) assay. The medical records of the patients were 

retrospectively reviewed after obtaining Ministry of 

Health and the hospital board’s ethical approval. All 

infants included in the study received the conjugate 

pneumococcal vaccine as part of the national 

immunization program. 

 

Data extraction  

The following data were collected: demographic 

characteristics, pre-existing high-risk medical 

conditions, clinical features at presentation, 

complications, hematologic and radiologic findings, 

therapeutic measures and outcome. Data from 

previously healthy infants were compared with that 

of infants with pre-existing high-risk medical 

conditions for the severity of the illness and outcome.  

 

Definition of complications  

Bacterial pneumonia was defined either by a 

positive blood culture or lobar consolidation on chest 

X ray or bronchopneumonia associated with 

leukocytosis. Viral pneumonia was defined with 

negative blood culture or a chest X ray with a diffuse 

interstitial infiltrate. Febrile convulsion was defined 

as convulsion associated with fever in the absence of 

a primary brain disease or associated neurological  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

deficit. Neutropenia was defined as an absolute 

neutrophil count of (ANC) ≤ 1.5 x 109 /L.  

 

Statistical analyses  

Data entry and statistical analysis were 

performed using SPSS 16.0 for Windows (SPSS Inc., 

Chicago, IL USA).  The data was presented in 

frequency and proportions. Descriptive statistics such 

as mean and median were used to calculate age and 

length of hospitalization and fever duration.  

Student’s t test was used to identify the differences 

between means, with statistical significance set at P < 

0.05. We used χ2 to test the association between two 

categorical variables in clinical characteristics and 

complications between the previously healthy and the 

underlying risk group. We used exact Fisher two-

sided P values and 95% confidence intervals to 

evaluate differences between the two groups when 

given supportive respiratory therapy (beta agonist, 

inhaled steroids, and systemic steroids). 

 
Results 

A total of 62 infants were hospitalized with 

confirmed Influenza A(H1N1)pdm09 in the two 

hospitals during the study period. This number 

comprised 32% of all pediatric admissions with the 

infection.    

The median age  SD was 7  4 months.  Figure 

1 shows the distribution of the ages of admitted 

infants. There were 33 (53%) infants above the age of 

six months. Forty were (64.5%) males and 22 

(35.5%) were females.   The peak of admissions was 

during the months of October and November (81%). 

There were 43 (69%) previously healthy infants.  The 

remaining 19 infants had the following pre-existing 

high-risk medical conditions: bronchial asthma (14),  

Figure 1. Age (in months) distribution of admitted infants  
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congenital heart disease (3), neurological disease (2), 

and hematological condition (1). The mean duration 

of hospitalization  SD was 4.9  3.5 days in 

previously healthy infants and 6.7  6.3 days for 

infants with high-risk medical conditions.  The 

difference between the two groups was not 

statistically significant. The frequencies of clinical 

presentations on admission are summarized in Table 

1.  

The hematological findings were as follows: 

mean white blood count (WBC) was 10.9  7 x 109 

/L. The mean absolute neutrophil count (ANC) was 

4.7  5.9 x 109 /L.   The mean absolute lymphocyte 

count (ALC) was 4  2 x 109 /L. Mean platelet count 

was 333.5  128 x 109 /L. There was no association 

between hematological findings when comparing 

previously healthy and high-risk infants. Chest 

radiographs were performed in 32 (50%) infants; 21 

(49%) were done in previously healthy and 11 (58%) 

in infants with an underlying medical condition. The 

most common finding in all infants was interstitial 

pneumonia in 14 (74%).  

Complications occurred in 23 (53%) of the 

previously healthy infants and in 9 (47%) of the 

infants with an underlying medical condition. The list 

of complications in each group is shown in Table 2. 

Fifty percent of these complications were in infants 

older than 6 months of age. Only one infant had a 

positive blood culture for Streptococcus pneumonia.  

Four children (6.5%) were admitted to the 

intensive care unit (ICU), of whom three needed 

artificial ventilation. Their ages were 3, 4, 7 months  

 

 

 

 

and one year respectively.  One infant was previously 

healthy and the other three had high-risk medical 

conditions (bronchial asthma, congenital heart 

disease, and spinal muscular atrophy). There was 

only one death in the series in a three-month-old 

female with spinal muscular atrophy type I.  

Antibiotics were administered to 33 (76%) of the 

previously healthy infants and 14 (73%) of the 

infants with pre-existing high-risk conditions. An 

antiviral agent (oseltamivir) was administered to all 

infants except one because of parental refusal. There 

were no documented adverse events from the drug. 

An inhaled beta-agonist was used in 11 (26%) of the 

previously healthy infants compared to 14 (74%) of 

the infants with a pre-existing high-risk condition (P 

0.001, OR 8.15, 95% CI,2.3-27.8). Inhaled steroids 

were used in 4 (9%) previously –healthy infants and 

11 (58%) infants with pre-existing high-risk 

conditions (P < 0.0001, OR 13.4,95% CI, 3.3-53). 

Systemic steroids were administered to 2 (5%), and 6 

(32%) of the previously healthy infants and those 

with underlying health condition respectively (P 

0.008, OR 9.5, 95% CI,1.7-52).  

 

Discussion  
Thirty-two percent of the hospitalized children in 

Kuwait with pandemic Influenza A(H1N1)pdm09 

were infants. This rate is higher than that previously 

reported from pandemic studies in the United States 

and Cyprus (6 and 17% respectively) [7,8].  A higher 

rate (52%) of hospitalization of infants with Influenza 

A(H1N1)pdm09  has been reported from Argentina 

[4]. Our finding of hospitalization with Influenza  

Clinical feature Healthy infants  

N = 43      

# (%) 

High-risk infants 

N = 19      

# (%)  

P value  

Fever  42 (98) 17 (89) NS 

Mean temperature on admission ± SD 38.2  0.8°C 38.5  0.5°C NS 

Days of fever ± SD   3.7  2 days   3.4  2.5 days NS 

Vomiting  10 (23) 5 (26) NS 

Diarrhea  7 (16) 3 (16) NS 

Respiratory distress  7 (16) 7 (37) NS 

Cough  32 (76) 16 (84) NS 

Rhinorrhea   28(65) 9 (47) NS 

Tachypnea  6 (14) 4 (21) NS 

Wheezes 4 (9) 6 (32)  0.03 

Throat congestion  2 (3) - NS 

ICU admissions 1 (2) 3 (16)  0.05 

Morality  - 1 (5) NS 

Table 1. Clinical characteristics of admitted infants  

 



Husain et al. - Pandemic Influenza A(H1N1) in hospitalized infants               J Infect Dev Ctries 2012; 6(8):632-636. 

635 

 

 

 

 

 

 

 

 

 

 

 

 

A(H1N1)pdm09 is similar to the hospitalization rate 

in infants with seasonal influenza of 27%-29% 

observed in the United States [9]. These data would 

support that infants represent an important high-risk 

group for influenza-related hospitalization. The 

median age was seven months and infants older than 

six months of age represented 53% of all admitted 

infants, a result that was reported with seasonal 

influenza [10]. This is potentially due to loss of 

protection conferred by maternal influenza antibodies 

after six months of age [11].   

Although the infants in this study had a wide 

range of presenting symptoms, fever, cough and 

rhinorrhea were the most common, and are similar to 

what has been reported in older children with 

Influenza A(H1N1)pdm09 [4,8]. To the contrary of 

what was previously reported that hospitalization 

rates are two to four times higher for high-risk infants 

[12], the majority of the hospitalized infants in our 

cohort were previously healthy. This might be 

explained by the higher incidence of complications 

seen in healthy infants necessitating hospitalization.  

The most commonly associated medical condition in 

hospitalized infants in our cohort was bronchial 

asthma, similar to what has been reported for 

seasonal influenza in infants and in older children 

with the Influenza A(H1N1)pdm09  [9]. 

The rate of respiratory complications such as 

bacterial and viral pneumonia and ventilation rates 

were significantly associated with high-risk medical 

conditions. This can explain the longer duration of 

hospitalization, higher rate of ICU admissions and 

mortality in these infants.  The rate of bacterial 

pneumonia of 13% in our study is similar to that in  

reports of seasonal influenza [13] and in other studies 

in older children with Influenza A(H1N1)pdm09 [4].  

None of the 61 infants in this report, including a 

seven-day-old newborn, who received oseltamivir 

had any adverse side effects. In one previous report,  

 

 

 

 

 

 

 

 

 

 

 

 

 

oseltamivir was found to be safe for the treatment of 

influenza in infants younger than one year and was 

only associated with mild gastrointestinal symptoms 

in 50% of the treated infants [14]. 

This study, despite the small number of infants, 

confirms that most infants with Influenza 

A(H1N1)pdm09 were previously healthy and had a 

higher incidence of hospitalization for influenza-

associated complications compared to infants with 

pre-existing high-risk medical conditions. However, 

the latter had longer duration of hospitalization, a 

complicated course, needed more supportive 

respiratory medications, and were associated with 

mortality. 

Our findings suggest that, similar to infants with 

seasonal influenza, infants with the Influenza 

A(H1N1)pdm09 were at risk of hospitalization and 

complications in both previously healthy infants and 

infants with underlying high-risk condition. These 

findings concur with the latest ACIP 

recommendations that annual immunization with 

influenza vaccine is recommended for any child six 

months of age and older, particularly those with high-

risk medical conditions [2]. Influenza vaccine is not 

licensed for children younger than six months of age. 

Protection against influenza in this age group can be 

attained by vaccinating women during pregnancy. A 

controlled observational study of influenza vaccine  

during pregnancy conducted from 2002-2005 has 

shown that there was a 41% reduction in the risk of 

laboratory-confirmed influenza and 39% reduction in 

the risk of ILI hospitalization for infants born to 

influenza vaccinated mothers [15].  

 

 

 

 

 

 

 

Complication Healthy  

N =  43  

With medical condition 

N =  19 

P value  

Bacterial pneumonia 3 (7%) 5 (26%) 0.03 

Viral pneumonia 8 (19%) 4 (21%) NS 

Febrile convulsions 5 (17%) - NS 

Neutropenia 7 (16%) - NS 

None 20 (47%) 10 (53%) NS 

Table 2. Complications in healthy infants & infants with underlying high-risk medical condition 

 



Husain et al. - Pandemic Influenza A(H1N1) in hospitalized infants               J Infect Dev Ctries 2012; 6(8):632-636. 

636 

References  
1. Izurieta HS, Thompson WW, Kramarz P, Shay DK, Davis 

RL, DeStefano F, Black S, Shinefield H, Fukuda K (2000) 

Influenza and the rates of hospitalization for respiratory 

disease among infants and young children. N Engl J Med 

342: 232-239. 

2. Fiore AE, Uyeki TM, Broder K, Finelli L, Euler GL, 

Singleton JA, Iskander JK, Wortley PM, Shay DK, Bresee 

JS, Cox NJ; Centers for Disease Control and Prevention 

(CDC) (2010) Prevention and control of influenza with 

vaccines: recommendations of the Advisory Committee on 

Immunization Practices (ACIP), 2010.  59: 1-62 

3. Louie JK, Gavali S,  Acosta M,  Samuel MC, Winter K, 

Jean C,  Glaser CA, Matyas BT, Schechter R (2010) 

California Pandemic (H1N1) Working Group. Children 

Hospitalized with Novel 2009 influenza A (H1N1) in 

California Arch Pediatr Adolesc Med 164: 1023-31. 

4. Libster R, Bugna J, Coviello S, Hijano DR, Dunaiewsky M, 

Reynoso N, Cavalieri ML, Guglielmo MC, Areso MS, 

Gilligan T, Santucho F, Cabral G, Gregorio GL, Moreno R, 

Lutz MI, Panigasi AL, Saligari L, Caballero MT, Egües 

Almeida RM, Gutierrez Meyer ME, Neder MD, Davenport 

MC, Del Valle MP, Santidrian VS, Mosca G, Garcia 

Domínguez M, Alvarez L, Landa P, Pota A, Boloñati N, 

Dalamon R, Sanchez Mercol VI, Espinoza M, Peuchot JC, 

Karolinski A, Bruno M, Borsa A, Ferrero F, Bonina A, 

Ramonet M, Albano LC, Luedicke N, Alterman E, Savy V, 

Baumeister E, Chappell JD, Edwards KM, Melendi GA, 

Polack FP (2010) Pediatric hospitalizations associated with 

2009 pandemic influenza A (H1N1) in Argentina. N Engl J 

Med 362: 45-55. 

5. Zenciroglu A, Kundak AA, Aydin M, Okumus N, Dursun A, 

Ipek MS, Karagol BS, Hakan N, Karadag NN, Altas AB, 

Korukluoglu G ( 2010) Swine influenza A (H1N1) virus 

infection in infants. Eur J Pediatr 170: 333-338. 

6. Bailhache M,Sarlanguea J,  Castellaa C, Richera O, Fleuryb 

H. Koeck JL (2011) Influenza A(H1N1) virus infection in 

infants less than 6 months of age in southwestern France. 

Archives de Pédiatrie 18: 383-389 

7. Louie JK, Gavali S, Acosta M, Samuel MC, Winter K, Jean 

C, Glaser CA, Matyas BT, Schechter R; California 

Pandemic (H1N1) Working Group (2010) California 

Pandemic (H1N1) Working Group. Children hospitalized 

with 2009 novel influenza A (H1N1) in California. Arch 

Pediatr Adolesc Med164: 1023-1031. 

8. Koliou M, Soteriades ES, Toumasi MM, Demosthenous A, 

Hadjidemetriou A (2009) Epidemiological and clinical 

characteristics of influenza A (H1N1) v infection in 

children: the first 45 cases in Cyprus, June–August 2009. 

Euro Surveill 14 pii: 19312. 

9. Dawood FS, Fiore A, Kamimoto L, Bramley A, Reingold A, 

Gershman K, Meek J, Hadler J, Arnold KE, Ryan P, 

Lynfield R, Morin C, Mueller M, Baumbach J, Zansky S, 

Bennett NM, Thomas A, Schaffner W, Kirschke D, Finelli 

L; Emerging Infections Program Network (2010) Burden of 

seasonal influenza hospitalization in children, United States, 

2003 to 2008. J Pediatr 157: 808-814.  

10. Glezen WP, Taber LH, Frank AL, Gruber WC, Piedra PA 

(1997) Influenza virus infections in infants. Pediatr Infect 

Dis J 16: 1065-1068. 

11. Puck JM, Glezen WP, Frank AL, Six HR (1980) Protection 

of infants from infection with influenza A virus by 

transplacentally acquired antibody. J Infect Dis 142: 844-

849. 

12. Neuzil KM, Mellen BG, Wright PF, Mitchel EF Jr, Griffin 

MR (2000) The effect of influenza on hospitalizations, 

outpatient visits, and courses of antibiotics in children. N 

Engl J Med 342: 225-231. 

13. Coffin SE, Zaoutis TE, Rosenquist AB, Heydon K, Herrera 

G, Bridges CB, Watson B, Localio R, Hodinka RL, Keren R 

(2007) Incidence, complications, and risk factors for 

prolonged stay in children hospitalized with community –

acquired influenza. Pediatrics 119: 740-748. 

14. Siedler K, Skopnik H (2010) Oseltamivir for treatment of 

influenza in infants less than one year: a retrospective 

analysis. Pediatr Infect Dis J6: 495-498. 

15. Eick AA, Uyeki TM, Klimov A, Hall H, Reid R, Santosham 

M, O'Brien KL (2011) Maternal influenza vaccination and 

effect on influenza virus infection in young infants. Arch 

Pediatr Adolesc Med 165: 104-11.  

 
Corresponding address 
Dr. Entesar H. Husain  

Department of Pediatrics  

Faculty of Medicine 

Kuwait University 

PO Box 24923, Safat 

Kuwait 13110 

Fax: (965) 25338940 

Email: ehusain@hsc.edu.kw 

 

Conflict of interests: No conflict of interests is declared. 

 


