
INTRODUCTION

Influenza virus is estimated to cause 3 to 5 million cases of severe 
illness and 250,000 to 500,000 deaths each year, while 5%-10% of 
adults and 20%-30% of children are infected with the influenza virus 
worldwide. In lower and middle-income countries, influenza could 
result in large economic burden encompassing direct costs to the health 
service and households, and indirect costs of productivity losses. 
Influenza has a high burden of disease and mortality worldwide, espe-
cially among groups at increased risk for complications, such as chil-
dren under 5 years old, the elderly, pregnant women, and individuals 
with chronic medical conditions. Influenza prevention requires periodic 
vaccination campaigns designed according to the virological informa-
tion gathered at different sentinel points1).

Severe Acute Respiratory Infection (SARI) is an important cause of 

morbidity and mortality worldwide. Increased uptake of the pneumo-
coccal conjugate vaccine (PCV) and the Haemophilus influenzae type b 
(Hib) vaccine have led to declines in fatal outcomes due to lower respi-
ratory infections, from 3.4 million deaths worldwide in 1990 to 2.8 mil-
lion in 20102). However, SARI is associated with a large number of dif-
ferent viral and bacterial agents, notably influenza A and B viruses, 
parainfluenza viruses, coronaviruses, respiratory syncytial viruses 
(RSV), adenoviruses (AV), and rhinoviruses3).

The complex interrelationships between the prevalent pathogens 
that cause SARI are not well understood. Influenza, in particular, is a 
very common and sometimes serious infectious disease, with an epide-
miological picture marked by seasonal peaks in winter months and anti-
genic drift and shift, which potentiate local and regional outbreaks and 
global pandemics4). A community influenza burden assessment in 
England found that approximately 18% of the unvaccinated population 
became infected with influenza A or B viruses each season during 2006 
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ABSTRACT
Severe acute respiratory infections (SARI) are diseases caused by transmittable agents, including Influenza A. SARI causes 

high morbidity and mortality of children under five in the world, including Indonesia, and is important to both health and 
socioeconomic concerns.

Objective: This study assesses characteristics of influenza A, and its various subtypes, in a broad population at the point of 
care, across child’s age groups, then evaluates the performance of clinical case definitions.

Methods: From January 2019 until December 2020, we take a sample from patients with SARI criteria hospitalized at the 
RSUD Drs H Amri Tambunan as one of the six sentinel SARI surveillance hospitals then sent it to the National Institute of 
Health Research and Development (NIHRD), Ministry of Health Indonesia for testing. We assess the associations between influ-
enza A subtypes and demographic parameters.

Results: Of 28 subjects, 17 (60.7%) are male and 11 (39.3%) are female. 16 (57.1%) of them are young children (0-4 years) 
and 12 (42.9%) of them are older children (5-17 years). The most frequent diagnosis is Bronchopneumonia with 11 subjects 
(39.3%). 24 (85.7%) subjects have chief complaints of fever and cough, with diarrhea as second complaint in 5 patients (17.9%). 
We found H1pdm09 and H3 subtypes in 17 (60.7%) and 11 (39.3%) subjects, respectively. 15 (53.5%) are in a short period of 
care, and 13 (46.4%) are in a long period. We found a strong correlation between influenza A subtypes and length of stay (r = 
0.937) with β-estimate and OR (95% CI) of 1.067 (0.233-4.885).

Conclusions: Young children are the age group most affected by influenza A by the risk of 1.067 times for a longer length of 
stay between subtypes. Many factors affect the probability of being infected with influenza and of being captured by national 
influenza surveillance.
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± 20115).
Although three-quarters of the infections in this population were 

asymptomatic, symptoms and complications are often more severe 
among well recognized high-risk groups. For example, the hospitaliza-
tion rate due to respiratory illness during an influenza season in Japan 
was 4.3 times higher among pregnant women than among those who 
were not pregnant. Routine monitoring of influenza A/B virus activity is 
the foundation for preparedness and response to the virus and its pan-
demic potential6). Special studies are not sufficient to provide timely and 
actionable information to guide response. In 2006, WHO and other 
organizations evaluated the influenza A pandemic response and pre-
paredness capacity in the country of Indonesia, among other countries. 
The review found deficiencies in the local epidemiological and labora-
tory capacity7).

Recent understanding gained from pandemics in the past led to the 
development of the World Health Organization (WHO) Global 
Pandemics Preparedness Plan at the beginning of the 21st century. This 

plan was designed to help countries prepare for influenza virus pandem-
ics like the ones experienced in 2009, when timely detection of the 
emergent virus failed, impeding the effectiveness of mitigation mea-
sures8). One result of this experience was the development of an active 
surveillance network to monitor admitted patients with severe acute 
respiratory infections (SARI) in sentinel hospitals that includes appro-
priate sampling, laboratory testing, and early online reporting8,9).

The SARI surveillance network (SARInet) has been operating in 
various countries in the world and the South East Asia; in Indonesia, it 
includes six hospitals in different geographic regions (west, central, and 
east). 

Table 1: General characteristics group of children patients 
admitted for influenza-associated severe acute 
respiratory infections (SARI) at RSUD Drs H 
Amri Tambunan, Lubuk Pakam, Deli Serdang 
2019-2020 (n = 28)

 Characteristics Mean (min-max ± SD)

 Age 4.418 years (8 months-13 years ± 3.3032)
 Length of stay 5.39 days (2-12 days ± 2.455)

 Characteristics No. of cases (percentages) P-value

 Gender  
 Male 17 (60.7%) < 0.001
 Female 11 (39.3%) < 0.001
 Age category  
 Younger children  16 (57.1%) < 0.001
 (0-4 years old)
 Older children  12 (42.9%) < 0.001
 (5-17 years old)

 Total 28 (100%)

Table 2: Clinical characteristics of a group of children patients 
admitted for influenza-associated severe acute respirato-
ry infections (SARI) at RSUD Drs H Amri Tambunan, 
Lubuk Pakam, Deli Serdang 2019-2020 (n = 28)

Characteristics No. of cases P-value
 (percentages)

Primary Diagnosis  < 0.001
Acute Gastroenteritis 6 (21.4%)
Acute Sinusitis 1 (3.6%)
Bronchopneumonia 11 (39.3%)
Complex Febrile Seizures 1 (3.6%)
Dengue Fever 2 (7.1%)
Simple Febrile Seizures 4 (14.3%)
Thalassemia 1 (3.6%)
Typhoid Fever 1 (3.6%)
Upper Respiratory Tract Infection 1 (3.6%)
Secondary Diagnosis  < 0.001
Absent 15 (53.6%)
Bronchopneumonia 2 (7.1%)
Creeping Eruption 1 (3.6%)
Hepatitis 1 (3.6%)
Malnutrition 1 (3.6%)
Tuberculosis 1 (3.6%)
Upper Respiratory Tract Infection 7 (25%)
Chief Complaints  < 0.001
Fever and Cough 24 (85.7%)
Seizures 4 (14.3%)
Secondary Complaints  < 0.001
Absent 8 (28.6%)
Anorexia 1 (3.6%)
Cold 1 (3.6%)
Diarrhea 5 (17.9%)
Dyspnea 4 (14.3%)
Fever and Cough 4 (14.3%)
Pale 1 (3.6%)
Seizures 1 (3.6%)
Vomiting 3 (10.7%)
Antibiotic treatment  < 0.001
Yes 27 (96.4%)
No 1 (3.6%)
Genetic subtypes  < 0.001
H1Pdm09 17 (60.7%)
H3 11 (39.3%)
Length of stay  < 0.001
Long period (< 5 days) 13 days (46.4%)
Short period (> 6 days) 15 days (53.6%)

Total 28 (100%)

Table 3: Bivariate analysis of a group of children patients 
admitted for influenza-associated severe acute respira-
tory infections (SARI) at RSUD Drs H Amri 
Tambunan, Lubuk Pakam, Deli Serdang 2019-2020

 Genetic      
β-estimate OR Characteristics Subtypes   p-value r-value 

 H1Pdm09 H3   
(95% CI)

Age
Young  8 8 0.172a 0.253c 
children     0.333
Older  9 3   (0.065-1.707)
children 
Gender
Male 9 8 0.260a 0.313c 0.422 
Female 8 3   (0.082-2.160)
Antibiotic 
treatment
Yes 16 11 0.607a 0.432c 0.413 
No 1 0   (0.061-2.045)
Length of stay
Long period 11 2 0.002b 0.937c 1.067
Short period 6 9   (0.233-4.885

Total 28 (100%)   
aFisher's exact test
bChi-Square test
cSpearman correlation
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OBJECTIVE

Using the observational data collected through SARInet, this study 
aimed to 1) describe clinical characteristics of adult patients in RSUD 
Drs H Amri Tambunan Serdang Lubuk Pakam with influenza-associated 
SARI, and 2) analyze virus subtypes identified in specimens collected 
from those patients, hospital resources used in clinical management, 
clinical evolution, and risk factors associated with a fatal outcome.

METHODS

This descriptive observational study used data from the SARI sur-
veillance network complemented by information obtained from reviews 
of individual medical records. The researchers identified adult patients 
hospitalized with influenza-associated SARI between January 2019 and 
December 2020 at RSUD Drs H Amri Tambunan, one of the six SARI 
sentinel surveillance hospitals in Lubuk Pakam, Deli Serdang, North 
Sumatera. SARI cases were identified using the following standard case 
definition: measured/reported fever plus respiratory symptoms associat-
ed with tachypnea (≥ 30 breaths/minute) and/or low pulse oximetry 
(blood oxygen saturation < 90% while breathing ambient air). However, 
fever was a conditional inclusion criterion, left to the discretion of the 
physician in charge of case recruitment, due to the older age of the study 
cohort, as described in more detail below. 

Nasopharyngeal swab specimens collected from patients that met 
the SARI criteria were analyzed first by direct immunofluorescence (IF) 
for eight different viruses: influenza A and B, parainfluenza 1-3, respira-
tory syncytial virus, metapneumovirus, and adenovirus. Samples posi-
tive for influenza or negative for all respiratory viruses were processed 
further at the national reference laboratory in National Institute of 
Health Research and Development (NIHRD), Ministry of Health 
Indonesia, using reverse transcription polymerase chain reaction 
(RT-PCR) to detect influenza A or B and perform viral subtyping. All 
adult patients with SARI and influenza, based on molecular detection 
methods, were included in the study. Cases with incomplete information 
or readmissions were excluded.

For each case, demographic and other information, including age 
that we classified into young children (≤ 5 years old) and older children 
(≥ 6 years old) and gender; epidemiological week of admission; length 
of stay in long-term care facilities; comorbidities; symptoms and signs 
at admission (e.g., cough, sputum, obstructive symptoms, rhinorrhea, 
headache, myalgia); systolic (< 90 mmHg) or diastolic (< 60 mmHg) 
hypotension; initial laboratory evaluation (hemoglobin concentration; 
leukocyte, lymphocyte, and platelet count; erythrocyte sedimentation 
rate (ESR); plasmatic lactic dehydrogenase (LDH); albumin; blood urea 
nitrogen (BUN); serum creatinine concentration; and C-reactive protein 
(CRP) concentration); and presence or absence of pneumonia (as inter-
preted by the physician in charge or based on the radiologist report). 

Pneumonia was classified as lobar or interstitial. Blood cultures 
were requested based on the discretion of attending physicians. Clinical 
presentation was classified in the following mutually exclusive groups: 
influenza-like illness (ILI) (no pneumonia, decompensated heart failure, 
or asthma); asthma (signs of obstruction without pneumonia or cardio-
vascular collapse); chronic bronchitis exacerbation (positive history, 
increased cough, sputum or dyspnea, and no pneumonia); pneumonia 
(as detected by chest x-ray); and cardiovascular decompensation (heart 
failure diagnosed by physical examination). 

Data on variables associated with disease management (need for 
invasive or noninvasive mechanical ventilation; corticosteroid use (sys-
temic or inhaled); vasoactive drugs; antiviral (oseltamivir); and antibiot-
ic compounds prescription) were also obtained. Site of hospitalization 
(critical care or general ward beds) was also recorded, and outcome at 
discharge (deceased or alive).

Risk or protective factors associated with death or intensive care 
unit (ICU) admission were identified by odds ratio (OR) calculations. 
Continuous variables were transformed to categorical variables to facili-
tate OR estimations. Factors identified by univariate analysis were inte-
grated in a multivariate analysis by binary logistic regression, and the 
correlations identified by Spearman if both of the variables were cate-
gorical, and Pearson if its numerical. This study was approved by the 
RSUD Drs H Amri Tambunan Lubuk Pakam and, as a retrospective 
analysis of the data, deemed exempt from the informed consent require-
ment. Patient anonymity was assured during the analysis.

RESULTS

From January 2019 to December 2020 (one year), 28 children 
patient with SARI were admitted to RSUD Drs H Amri Tambunan, 
Lubuk Pakam and were tested for influenza. In the general features, 
characteristics of the study included children with the mean age of 4.418 
years ranging from 8 months to 13 years old with the mean length of 
stay is 5.39 days ranging from 2-12 days. We found 17 male (60.7%) 
and 11 female (39.3%) with the category of young children (0-4 years 
old) for 16 children (60.7%) and older children (5-17 years old) for 12 
children (42.9%). All of the data were analyzed and we obtained the 
p-value for each variable of < 0.001 as can be seen in Table 1.

We obtain the clinical characteristics, with the most common prima-
ry diagnosis for the influenza-associated SARI is Bronchopneumonia 
for 11 samples (39.3%), followed by Acute Gastroenteritis for 6 samples 
(21.4%), Simple Febrile Seizures with 4 samples (14.3%), Dengue 
Fever for 2 samples (7.1%), and Acute Sinusitis, Complex Febrile 
Seizures, Thalassemia, Typhoid Fever and Upper Respiratory Tract 
Infection for 1 case each (3.6%), respectively. For the secondary diag-
nosis, most of the children are not having any secondary diagnosis for 
15 samples (53.6%), followed by Upper Respiratory Tract Infection for 
7 samples (25%), Bronchopneumonia for 2 samples (7.1%), and 
Creeping Eruption, Hepatitis, Malnutrition, and Tuberculosis for 1 case 
each (3.6%), respectively.

The most common chief complaints that came with influenza-asso-
ciated SARI is fever and cough for 24 cases (85.7%), followed by sei-
zures for 4 cases (14.3%). Again, most of the samples have no second-
ary complaints for 8 samples (28.6%), followed with diarrhea for 5 sam-
ples (17.9%), dyspnea, fever and cough for 4 samples each (14.3%), 
vomiting for 3 samples (10.7%) and anorexia, cold, pale, and seizures 
for 1 case each (3.6%).

For the history of treatment, nearly entire samples (27 cases, 96.4%) 
are having antibiotic treatments while one case has no history of antibi-
otic treatments (3.6%). For Influenza A genetic subtypes, we found 17 
cases (60.7%) samples with H1Pdm09 subtypes and 11 cases (39.3%) 
for H3 subtypes. Through this, 15 samples are having short period of 
stay in the hospital for 15 days (53.6%) and 13 samples are having long 
period of stay (46.4%) as can be seen in Table 2.

In the table 3, we show the bivariate analysis between the variables 
and the genetic subtypes of Influenza A. For young children, 8 samples 
are having h1Pdm09 subtypes and 8 others are having H3 subtypes. 
While for older children, 9 samples are having H1Pdm09 subtypes 
while 3 samples are having H3 subtypes with the p-value of 0.172, 
r-value of 0.253 and B-estimate OR (95% CI) of 0.333 (0.065-1.707). 9 
boys are having H1Pdm09 subtypes, and 8 of them are having H3 sub-
types. While for the girls, 8 of them are having H1Pdm09 subtypes and 
3 of them are having H3 subtypes with the p-value of 0.260, r-value of 
0.313 and B-estimate OR of 0.422 (0.082-2.160). For the samples who 
received antibiotic treatments, 16 of them are having H1Pdm09 sub-
types while 11 of them are having H3 subtypes. Only one samples who 
is not receiving any antibiotic treatments and having H1Pdm09 sub-
types.

For the length of stay, 11 of samples are having long period of stay 
with H1Pdm09 subtypes, while 2 samples are having H3 subtypes. For 
short period of stay, we see the reverse result where most of the samples 
with H3 subtypes are dominantly having short period of care with 9 
samples, compares to 6 H1Pdm09 who less likely for having short peri-
od of care with p-value of 0.002, r-value of 0.937 and B-estimate OR of 
1.067 (0.233-4.885). This indicates that the length of stay and genetic 

Figure 1. Forest plots for odds ratio towards genetic subtypes.
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subtypes are having significant and strong correlation. If the beta coeffi-
cient is positive, the interpretation is that for every 1-unit increase in the 
length of stay, the likelihood of H1Pdm09 will increase by the beta coef-
ficient value of 1.067 times. For the rest of variables, no significant dif-
ferences were detected between the age, gender and antibiotic treatment 
towards the genetic subtypes of Influenza A as in the Figure 1.

DISCUSSION

Sentinel surveillance of SARI at RSUD Drs H Amri Tambunan, 
Lubuk Pakam from 2019-2020 demonstrated that despite a seasonal dis-
tribution, influenza was a near-permanent cause of hospital admissions 
year-round, in Indonesia's temperate climate. This pattern reinforces the 
need for suspicion, diagnosis, and appropriate treatment of this viral 
infection beyond assumed timeframes (rain-dry)9). In this study, SARI 
affected mainly young children for the fact that in this group of age ≤ 5 
years old are having slightly weak immune system due to low exposure 
of environment. Moreover, the length of stay was also prolonged in this 
group. These findings underscore the extent of the influenza disease 
burden and the need for additional public health efforts to prevent it10).

Three factors appeared to have magnified the consequences of influ-
enza in the study cohort: 1) low coverage of the influenza vaccine, 2) 
host characteristics, and 3) disease-associated conditions. Low coverage 
of the influenza vaccine (only 34.3%) decreased the preventive effect of 
seasonal vaccination---a strategy that has been shown to have a profound 
impact on vulnerable populations and reduce hospitalizations among 
elderly patients and those with diabetes mellitus, cancer, or dialysis11). 
Seasonal vaccination also reduces mortality in the same groups. More 
than 90% of the patients in this patient group had indications for influ-
enza seasonal vaccination, but influenza vaccine uptake was low, and 
after multivariate analysis the vaccine turned out to be a significant pro-
tective factor for in-hospital mortality. Influenza vaccines are offered 
through the expanded program on immunization, and nationwide vacci-
nation campaigns are carried out annually before the start of the influen-
za season12). To the best of the authors' knowledge, these results are the 
first to demonstrate a protective effect from influenza vaccine uptake in 
SARI patients admitted to hospitals in Lubuk Pakam, Deli Serdang. It 
seems clear that, based on these study results, Indonesia should continue 
to increase influenza vaccine coverage. 

Host characteristics influenced severity and the need for intensive 
care unit or intermediate care beds and/or ventilatory assistance. This 
means that influenza affects hospitals by increasing not only the number 
of hospitalizations but also the demand for highly complex resources, 
amplifying its disease burden. Data on these factors have been previous-
ly reported, but the proportions of patients needing ventilatory support 
in this study were higher13). Disease-associated conditions affecting the 
influenza outcome in this study included antiviral use, which was 
reported in almost all of the identified SARI patients (although timeli-
ness of use was suboptimal in nearly half of them). As shown consis-
tently in large observational studies, early initiation of antiviral therapy 
(within 3-4 days of first symptoms) had a protective effect on hospital 
mortality. This same effect was observed in this study, in the univariate 
analysis. However, the fraction of patients in this study without antiviral 
therapy was low (<10%, and only two of them died), limiting the ability 
to draw statistical conclusions14). 

Another important finding in this study was that some SARI 
patients had no fever, which may have been related to the older age of 
the study cohort, as elderly people may not experience a rise in body 
temperature. This phenomenon has important implications for appropri-
ate recognition of SARI-affected patients. The authors believe fever 
should not be a SARI criterion for surveillance purposes if other criteria 
are present to ensure appropriate recognition of every case and the dis-
ease burden associated with respiratory viruses15).

In this study cohort, a wide array of clinical presentations was 
observed, including pneumonia, asthmatic crisis, ILI, chronic bronchitis 
exacerbation, decompensated heart failure, and other conditions, under-
scoring the broad spectrum in which influenza must be prevented, sus-
pected, diagnosed, and treated. In addition, in this patient group, pneu-
monia presented with both consolidated and interstitial lung patterns, 
demonstrating once again that x-ray findings are not associated with 
specific etiologies16). For example, in a recent report, viral etiologies 
were associated with lung x-ray consolidation (59% of cases) as well as 
infiltrates (42%). On the other hand, bacterial-only events showed infil-
trates in 31% of patients. 

Lymphopenia (< 1000/μL) and increased CRP in plasma (> 10 times 
the upper-normal value) have been previously described in the litera-

ture, demonstrating the systemic involvement of influenza infection. In 
this study, altered renal function was frequently detected, but non-strin-
gent criteria ("above normal values") were used. In addition to dehydra-
tion, several mechanisms have been identified in patients suffering from 
acute renal failure during influenza infection, including rhabdomyolysis, 
hemolytic uremic syndrome, acute glomerulonephritis, disseminated 
intravascular coagulation, and acute interstitial nephritis. In this study, 
two patients with renal failure (0.9% of the study cohort) presented with 
acute glomerulonephritis (reported elsewhere) and required renal 
replacement therapy17,18).

Several in-hospital mortality risk factors for severe influenza requir-
ing hospital admission have been described. They include delayed medi-
cal attention; lung, kidney, liver, or cardiovascular disease; cancer che-
motherapy; increased BUN or creatinine concentration; a high 
Simplified Acute Physiology Score (SAPS) or Sequential Organ Failure 
Assessment (SOFA) score; age > 65 or > 80 years; admission to the 
intensive care unit (ICU); development of acute respiratory distress syn-
drome (ARDS); bilateral lung involvement; mechanical ventilation 
requirement; superinfection; corticosteroid use; and pregnancy19). The 
in-hospital risk factors found in this study cohort included admission to 
critical care beds; low Pa02/Fi02 ratio; and high creatinine concentra-
tion. Being bedridden was another identified risk factor and to some 
extent a proxy of older age and severe comorbidities; 28% of bedridden 
patients in the study cohort died. No association was found between 
influenza virus type and mortality, suggesting that viral type/subtype 
does not play a role in the final outcome of influenza-associated SARI 
in the elderly, frail population in Indonesia20).

CONCLUSIONS

These study results indicate that influenza is a relevant cause of 
admissions for SARI, especially among elderly frail patients, and 
requires intensive care resources. Pneumonia is not the only form of 
clinical presentation, and influenza-related admissions, associated with 
every viral type and subtype, occur year-round. In this study, 1 out of 10 
admitted patients had a fatal outcome related to host characteristics 
(being bedridden) and disease-associated conditions/variables (admis-
sion to CCU, low Pa02/Fi02 ratio, and increased serum creatinine con-
centration). A seasonal vaccine was protective, so efforts should be 
intensified to increase population coverage.
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