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Original Research

Globally, seasonal influenza is estimated to be 
associated with severe respiratory illness in 3–5 
million people1 and with 290 000–650 000 

deaths from respiratory illness each year.2 Although 
the majority of people infected with seasonal influenza 
recover, it can cause severe illness or death, particularly 
in high-risk groups, including pregnant women, children 
aged <5 years, older people and individuals with 

comorbidities.1 In low- and middle-income countries 
and countries in the tropics, the burden of influenza is 
poorly understood.3

In the Lao People’s Democratic Republic  
(Lao PDR), respiratory samples are collected to be 
tested for influenza at six sentinel sites monitoring 
severe acute respiratory infection (SARI). Aggregated 
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Objective: Estimates of the burden of influenza are needed to inform prevention and control activities for seasonal 
influenza, including to support the development of appropriate vaccination policies. We used sentinel surveillance data on 
severe acute respiratory infection (SARI) to estimate the burden of influenza-associated hospitalizations in the Lao People’s 
Democratic Republic.

Methods: Using methods developed by the World Health Organization, we combined data from hospital logbook reviews 
with epidemiological and virological data from influenza surveillance from 1 January to 31 December 2016 in defined 
catchment areas for two sentinel sites (Champasack and Luang Prabang provincial hospitals) to derive population-based 
estimates of influenza-associated SARI hospitalization rates. Hospitalization rates by age group were then applied to 
national age-specific population estimates using 2015 census data.

Results: We estimated the overall influenza-associated SARI hospitalization rate to be 48/100 000 population (95% 
confidence interval [CI]: 44–51) or 3097 admissions (95% CI: 2881–3313). SARI hospitalization rates were estimated 
to be as low as 40/100 000 population (95% CI: 37–43) and as high as 92/100 000 population (95% CI: 87–98) after 
accounting for SARI patient underascertainment in hospital logbooks. Influenza-associated SARI hospitalization rates were 
highest in children aged <5 years (219; 95% CI: 198–241) and persons aged ≥65 years (106; 95% CI: 91–121).

Discussion: Our findings have identified age groups at higher risk for influenza-associated SARI hospitalization, which will 
support policy decisions for influenza prevention and control strategies, including for vaccination. Further work is needed 
to estimate the burdens of outpatient influenza and influenza in specific high-risk subpopulations.
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parts of the country.

Data sources

SARI influenza surveillance system for hospitalized 
patients

In Lao PDR, patients are identified as having SARI if 
they have a history of subjective or measured fever of 
≥38 °C and cough, with onset occurring within the last 
7 days, and if they required hospitalization. All patients 
at the sentinel sites who met the SARI case definition 
were enrolled in the study, and nasal and throat swabs 
were collected. The data collected included information 
on the age, sex and clinical characteristics of the patient. 
Specimens collected from SARI patients were sent daily 
to the National Influenza Center at the National Center 
for Laboratory and Epidemiology  in Vientiane where they 
were tested by real-time reverse transcription–polymer-
ase chain reaction (RT–PCR) for influenza viruses.

Health admission data

We reviewed health admission data to estimate the 
catchment areas of sentinel hospitals and to estimate 
annual cases of influenza-associated SARI in the country. 

Estimating the catchment population of sentinel hospitals

At the time of the study, SARI sentinel surveillance in  
Lao PDR  did not capture information about case patients’ 
district of residence. To determine the catchment areas of 
the CPS and LPB provincial hospitals, we used data from 
an unpublished review of all hospital admission records 
from 2014 (Khampapongpane B, Musto J, Phengxay M, 
Ketmayoon P, Khamising A, Souphatsone Houatthong-
kham S, et al., unpublished data, 2017). The catchment 
area for each hospital was defined as the districts of resi-
dence from which ≥80% of SARI patients sought care, as 
guided by the WHO’s manual for estimating the influenza 
disease burden.7

The catchment areas for the two sites are shown in 
Fig. 1. The catchment area for CPS Provincial Hospital 
covered nine districts: eight districts in CPS province 
(Bachiangchaleunsook, Champasack, Khong, Pakse, 

data at these sentinel sites are also collected by age 
and sex. At present, SARI sentinel surveillance operates 
in one central hospital in Vientiane, the capital, and five 
provincial hospitals that represent the central, northern 
and southern regions of the country. Influenza viruses 
have been found to circulate year-round in the country, 
with typical epidemic peaks from July to December.4 
This trend is consistent with trends seen in neighbouring 
countries with similar environments, such as Cambo-
dia.5

In 2012, Lao PDR introduced a national seasonal 
influenza vaccination policy. Since then, the country has 
implemented this programme through a public–private 
partnership that offers influenza vaccine to pregnant 
women, persons aged ≥50 years, persons with chronic 
diseases and health-care workers. Although 90% of 
health-care workers are currently vaccinated, due to 
limited availability of the vaccine, coverage is only 35% 
among pregnant women and 12% among elderly people 
with chronic conditions.6

Estimating the burden of people hospitalized with 
influenza is a key step towards building the evidence 
base to inform decisions about influenza prevention 
and control policies. At present, the burden of people 
hospitalized with influenza is not well understood in 
the country. Our study aimed to estimate the burden of 
influenza-associated SARI hospitalizations to inform the 
evidence base for future decision-making about strate-
gies to prevent and control influenza.

METHODS

We used the World Health Organization (WHO) manual 
for estimating influenza disease burden7 to identify a 
method to generate estimates of influenza-associated 
SARI hospitalizations. Following an assessment of all six 
SARI sentinel sites, we selected two: Champasack (CPS) 
Provincial Hospital and Luang Prabang (LPB) Provincial 
Hospital. We selected these two hospitals because they 
had catchment areas that were well circumscribed to 
allow their service populations to be assessed through 
hospital logbook reviews to obtain denominators for 
estimating hospitalization rates. These hospitals also 
represented populations in the northern and southern 
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symptoms from free-text entries in the admission and 
discharge logbooks to identify SARI patients residing 
in the catchment areas. Hospitalized patients who met 
the SARI case definition based on signs and symptoms 
were considered SARI patients. From the logbooks, we 
collected demographic data, the dates of admission 
and discharge, signs and symptoms, onset date, admit-
ting diagnosis, discharge diagnosis and outcomes. To 
determine the proportion of total inpatient visits that 
were associated with SARI at LPB and CPS hospitals, 
we divided the total number of SARI patients identified 
by the logbook reviews by the total number of inpatient 
visits at the hospitals during the same period as was 
recorded in the District Health Information System.

Estimating annual cases of influenza-associated SARI, 
and correcting for missing records

We obtained monthly age-specific numbers of SARI 
patients from the two sentinel sites and combined 
them. To account for variation in influenza circulation 
by month, we then divided the monthly SARI patient 
counts for each age group by the overall annual per-

Pathoomphone, Paksong, Phonthong and Sanasomboon) 
and one district in Saravane province (Khongxedone). 
For LPB Provincial Hospital, the catchment area cov-
ered five districts. All of the districts were part of LPB 
province (Chomphet, Luang Prabang, Nambak, Ngoi and 
Park Ou). All patients living outside these districts were 
excluded from the subsequent reviews of hospital admis-
sion logbooks.

Identifying SARI patients residing within the catchment 
populations

We visited all health facilities that admit patients with 
respiratory illness within the identified catchment areas. 
At those facilities, we obtained and reviewed hospital 
admission logbooks from wards that admitted patients 
with respiratory illness (that is, internal medicine, inpa-
tient, intensive care and paediatric units). We included 
admissions from 1 January to 31 December 2016. In 
Lao PDR, the International Classification of Diseases, 
tenth revision (ICD-10), is not used at the subnational 
level, including at health facilities in the catchment 
areas. Therefore, we recorded the clinical signs and 
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Fig. 1. Map of Lao People’s Democratic Republic and the catchment areas of Champasack Provincial Hospital 
(blue) and Luang Prabang Provincial Hospital (green), by district
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review that occurred within a given month of the calen-
dar year.

We adjusted the numbers and rates of influenza-
associated SARI hospitalizations by applying the three 
correction factors for logbook underascertainment. To 
derive estimates of the national burden, we used the 
pooled hospitalization rates from the two sentinel site 
catchment areas and extrapolated these rates to the 
national 2015 census population. We calculated  95% 
confidence intervals by applying an error factor, as 
outlined in the WHO manual,7 to account for variance in 
the percentage of cases positive for influenza and in the 
monthly SARI patient counts.

RESULTS

The hospital logbook review was conducted in 8 of 
the 12 health facilities in the catchment area of LPB 
Provincial Hospital (that is, the provincial hospital, one 
private hospital, one military hospital and five district 
hospitals) and in 9 of the 10 health facilities in the 
catchment area of CPS Provincial Hospital (that is, the 
provincial hospital and eight district hospitals). From 
January through December 2016, 2060 SARI patients 
were identified from the review of logbooks, of whom 
1513 were from the CPS catchment area and 547 
were from the LPB catchment area.

Of the 1513 SARI patients in the CPS catchment 
area, 823 (54%) were <5 years; 265 (18%) were 5 
to <15 years; 270 (18%) were 15 to <65 years; and 
155 (10%) were ≥65 years. Within this catchment 
area, 746 (49%) SARI patients were identified from 
logbooks at CPS Provincial Hospital and 767 (51%) 
were identified from logbooks at district hospitals. Of 
the 746 cases identified in the CPS Provincial Hospital 
logbooks, the median length of stay at the hospital 
was 2 days.

Of the 547 SARI patients in the LPB catchment 
area, 313 (57%) were <5 years; 55 (10%) were 5 to 
<15 years; 126 (23%) were 15 to <65 years; and 
53 (10%) were ≥65 years. Within this catchment 
area, 124 (23%) SARI patients were identified from 
logbooks at LPB Provincial Hospital; 329 (60%) were 
identified in logbooks at district hospitals; 66 (12%) 
were identified in logbooks at military hospitals; and 
28 (5%) were identified in logbooks at private hospi-

centage of specimens testing positive for influenza 
at the two sentinel sites because there were too few 
age-specific data by month. From these calculations, we 
obtained estimates of the number of cases of influenza-
associated SARI by month.

To assess the completeness of the identification 
of SARI patients in the logbooks, we compared the 
number of SARI patients detected from prospective sen-
tinel surveillance data in 2016 to the number of SARI 
patients identified through logbook reviews at both sen-
tinel sites. This was an aggregate-level comparison as 
it was not possible to link individual patients identified 
in logbook entries with those identified through SARI 
sentinel surveillance. Based on pooled results of record 
reviews from both sites, we calculated a correction 
factor to account for an underascertainment of SARI 
patients in the logbook reviews and applied it to the 
number of patients with influenza-associated SARI by 
age and month. Due to the absence of links between 
individual patients in the logbooks and in surveillance 
data, 95% confidence intervals (95% CIs) could not 
be estimated for each correction factor. However, as 
there was variability between the sites in the number of 
missing logbook records, we also calculated lower- and 
upper-bound correction factors based on the missing 
logbook data from each site.

Estimating the national burden of influenza-associated 
SARI

We estimated age-specific populations for each district 
within the catchment areas using provincial-level age dis-
tributions from the 2015 population census (<5 years: 
12.6%; 5 to <15 years: 23.3%; 15 to <65 years: 
59.8%; and ≥65 years: 4.3%).8 We then calculated 
the adjusted population denominator by multiplying the 
population of the catchment area of each sentinel site 
by the proportion of SARI patients that presented to 
that site compared with other health facilities in the 
catchment area, by age group. We estimated monthly 
influenza-associated hospitalizations due to SARI by 
combining estimated SARI patient counts (the numera-
tor) at the two sites. We divided these combined SARI 
patient counts by the sum of the adjusted catchment 
populations for both sentinel sites (the denominator) 
and multiplied by 100 000. To create annual rates, we 
aggregated these monthly rates and weighted them by 
the proportion of SARI patients identified in the logbook 
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A total of 1253 SARI patients were detected from 
active sentinel surveillance compared with 870 identi-
fied by the logbook reviews, resulting in a correction 
factor of 1.44 (1253/870). At CPS Provincial Hospital, 
a total of 908 SARI patients were detected through ac-
tive sentinel surveillance compared with 746 identified  
through logbook review. At LPB Provincial Hospital, the 
numbers of SARI patients identified through prospective 
surveillance and logbook review were 345 and 124, 
respectively. Therefore, we also applied the site-specific 
lower- and upper-bound correction factors for missing 
logbook data of 1.22 (908/746) and 2.78 (345/124) 
to the number of SARI patients identified from the 
logbooks at all hospitals within the catchment areas.

The estimated rate of influenza-associated SARI 
hospitalization was 48/100 000 population (95% CI: 
44–51) (Table 2). However, given the variability in SARI 
patient underascertainment in hospital logbooks, we es-

tals. Of the 124 SARI cases identified in the logbooks 
at LPB Provincial Hospital, the median length of stay 
at the hospital was also 2 days.

The number of SARI patients identified, the esti-
mated percentage testing positive for influenza by age, 
the estimated population of the catchment areas and the 
population denominators are summarized in Table 1. 
Compared with the LPB catchment area, in the CPS 
catchment area there was a greater number of SARI 
patients (746 versus 124), a higher percentage testing 
positive for influenza viruses (18% versus 6%) and a 
larger adjusted population denominator (325 671 ver-
sus 55 850). Based on inpatient data from the District 
Health Information System, the proportion of inpatient 
visits due to SARI was approximately 5% (746/15 144) 
in the CPS Provincial Hospital catchment area and 
approximately 1% (124/9172) in the LPB Provincial 
Hospital catchment area.

Table 1. Patients with severe acute respiratory illness identified from reviews of hospital logbooks, and catchment 
area populations, for Champasack Provincial Hospital and Luang Prabang Provincial Hospital, Lao 
People’s Democratic Republic, January to December 2016

 Hospital
Age group  

<5 years 5 to <15 
years

15 to <65 
years

≥65 years Total*

Champasack Provincial Hospital

Number of SARI patients identified through 
logbook review 344 81 202 119 746

Percentage of SARI patients positive for 
influenza at sentinel surveillance site 16% 34% 14% 9% 18%

Population of catchment area 78 188 140 672 411 078 30 579 660 510

Percentage of SARI patients in the 
catchment area admitted to the sentinel site 42% 31% 75% 77% 49%

Adjusted population denominator 32 681 42 998 307 547 23 477 325 671

Luang Prabang Provincial Hospital

Number of SARI patients identified through 
logbook review

32 19 43 30 124

Percentage of SARI patients positive for 
influenza at sentinel surveillance site 5% 6% 9% 5% 6%

Population of catchment area 31 067 57 404 147 329 10 569 246 370

Percentage of SARI patients in the 
catchment area admitted to the sentinel site 10% 35% 34% 57% 23%

Adjusted population denominator 3176 19 830 50 279 5982 55 850

SARI: severe acute respiratory illness.

* Not all row totals equal the sum of columns.
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associated SARI hospitalizations in 2016 as 3097 
(95% CI: 2880–3313). Accounting for hospital logbook 
underascertainment, this number was estimated to be 
as low as 2623 (2431–2816) and as high as 5978 
(5625–6331) (Table 3). Nearly half of these influenza-
associated SARI hospitalizations were estimated to 
occur in children aged <5 years.

DISCUSSION

Our findings are the first to estimate the national burden 
of influenza-associated SARI hospitalizations in Lao 
PDR and are important in understanding the health 
impact of influenza within the country. We found that 
children aged <5 years and adults aged ≥65 years 

timated these overall SARI hospitalization rates to be as 
low as 40/100 000 population (95% CI: 37–43) and as 
high as 92/100 000 population (95% CI: 87–98). Our 
primary pooled incidence rates for the two catchment 
areas suggested that rates of influenza-associated SARI 
hospitalization per 100 000 population were highest 
in children aged <5 years (219; 95% CI: 198–241). 
The rates followed a U-shaped curve, declining to 
33/100 000 (95% CI: 28–39) for the 5 to <15 year 
age group and to 14/100 000 (95% CI: 13–16) for the 
15 to <65 year age group, but increasing to 106/100 
000 among persons aged ≥65 years (95% CI: 91–121).

Applying these rates to the total population of 
the country gives the estimated number of influenza-

Table 2. National incidence estimates of rates of hospitalization for severe acute respiratory infection due to 
influenza in the Lao People’s Democratic Republic, by age group, with adjustments to lower and upper 
bounds for underascertainment of the illness in hospital logbooks, January to December 2016

CI: confidence interval; SARI: severe acute respiratory illness. 

* The multiplier for case underascertainment was 1.44. The estimate of the lower bounds used a multiplier of 1.22, and the estimate of the upper bounds used a 
multiplier of 2.78.

Age group (years)
Rate of influenza-associated SARI hospitalizations per 100 000 population (95% CI)*

Corrected rate Lower bound of estimate Upper bound of estimate 

 <5 219 (198–241) 186 (166–205) 423 (390–457)

5 to <15 33 (28–39) 28 (23–33) 64 (56–72)

15 to <65 14 (13–16) 12 (11–13) 28 (25–30)

 ≥65 106 (91–121) 90 (76–103) 204 (183–226)

All ages 48 (44–51) 40 (37–43) 92 (87–98)

Table 3. National estimated number of hospitalizations for severe acute respiratory infection due to influenza in 
the Lao People’s Democratic Republic, by age group, with adjustments to lower and upper bounds for 
underascertainment of the illness in hospital logbooks, January to December 2016

Age group 
(years)

Population of 
Lao PDR, 2015

Number of influenza-associated SARI hospitalizations (95% CI)

Corrected Lower bound of estimate Upper bound of estimate

 <5 681 983 1496 (1349–1642) 1267 (1135–1400) 2888 (2661–3115)

5 to <15 1 397 815 465 (386–545) 394 (322–467) 898 (784–1013)

15 to <65 4 137 333 593 (531–654) 502 (446–558) 1144 (1052–1236)

 ≥65 275 097 291 (250–332) 247 (209–284) 562 (503–621)

All ages 6 492 228 3097 (2880–3313) 2623 (2431–2816) 5978 (5625–6331)

CI: confidence interval; Lao PDR: Lao People’s Democratic Republic; SARI: severe acute respiratory illness.

* The multiplier for case underascertainment was 1.44. The estimate of the lower bounds used a multiplier of 1.22, and the estimate of the upper bounds used a 
multiplier of 2.78.
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While our estimates will contribute to local and 
global efforts to estimate the burden of influenza, 
particularly in Asia, it is also important to acknowledge 
some limitations. Perhaps most importantly, data from 
other countries suggest that the SARI case definition 
used for these analyses may miss a substantial portion 
of influenza-associated illnesses and may be better 
suited to virus detection than burden estimation.14 
The inclusion of fever in the case definition may be 
one reason why these estimates are lower than those 
observed in Viet Nam11 and why only half the burden 
was seen in children, for whom fever may be a more 
specific symptom.15 Regardless of the case definition 
used, prospective sentinel surveillance also will not 
capture patients in whom an earlier influenza infection 
may have indirectly caused decompensation of another 
underlying chronic illness that leads to hospitalization 
and in whom nucleic acid from influenza viruses can no 
longer be detected with real-time RT–PCR. This could 
produce an underestimate of the influenza burden in 
certain populations, particularly older adults with under-
lying conditions.16 It was not possible to calculate rates 
of influenza-associated SARI hospitalization among 
other recognized high-risk groups, such as pregnant 
women or patients with underlying conditions, due to 
the nature of the health systems and because the wards 
under surveillance in the SARI sentinel system do not 
necessarily admit those patients.

Because only two sentinel sites served well-
circumscribed at-risk populations, these data also may 
not be fully representative of the national population. 
The variability of missing logbook data, coupled with the 
absence of ICD-10 coding, also complicated our ability 
to estimate the national burden of influenza-associated 
SARI, and these issues created uncertainty about the 
degree to which missing logbook data impacted these 
national estimates. We attempted to address this issue 
using sensitivity analyses.

We are also uncertain of how many people living in 
the catchment areas travel to other countries, such as 
Thailand, for medical treatment. Previous studies have 
demonstrated that people from Lao PDR seek health 
care in Thailand.17 Furthermore, a study examining the 
characteristics of Lao nationals seeking health care 
in Thailand found that from 2009 through 2011, the 
diagnosis of unspecified pneumonia was one of the top 
five inpatient conditions for which Lao nationals were 
treated each year.18 These findings could contribute to 

had the highest rates of hospitalization for influenza-
associated SARI.

While every influenza season is different, our 
results suggest that influenza-associated SARI hospi-
talization rates for children aged <5 years in Lao PDR 
are higher than what has been documented in WHO’s 
Western Pacific Region. In a recent systematic review 
and meta-analysis of the global burden of influenza 
in paediatric respiratory hospitalizations,9 the pooled 
influenza-associated hospitalization rate among children 
aged <5 years was 150/100 000 population (95% CI: 
105–216) compared with our estimate of 220/100 000 
population. These findings are also similar to the re-
sults of a published study in Cambodia that estimated 
national rates of severe influenza were 323/100 000 
population in infants aged <1 year and 196/100 000 
population in children aged 1–4 years.10 In contrast, the 
incidence of hospitalized patients with acute respiratory 
infection associated with influenza A in Viet Nam from 
2007 through 2008 in children aged <5 years was 
much higher, at 870/100 000 population.11 In the Viet 
Nam study, the case definition included all children 
presenting with cough or difficulty breathing, or both, 
with or without fever,11 while our case definition was 
less sensitive and more specific. However, caution is 
required in comparing hospitalization rates across 
countries as case definitions, health-seeking behaviour, 
admission practices, logbook and medical charting, the 
methods of calculating population denominators, influ-
enza vaccine policy, the general health of the population 
and influenza activity vary between countries and over 
time.

Our estimates suggest that in 2016 influenza rep-
resented a significant burden to hospitalizations in Lao 
PDR. Currently, the government is procuring seasonal 
influenza vaccine annually, using its own budget, with 
support from the Partnership for Influenza Vaccine 
Introduction.12,13 These burden estimates will be useful 
for understanding the impact of influenza by age group. 
Ongoing work incorporating these estimates is exploring 
the economic costs of influenza and the cost–effective-
ness of influenza vaccines. Understanding the impact of 
influenza virus infection on the population can support 
the expansion of influenza vaccine policies in Lao PDR 
in conjunction with national immunization laws and ex-
isting influenza vaccine policies.13 These estimates can 
also support the government’s decisions to purchase 
influenza vaccine in the future.
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hospitalizations, 1982–2012: a systematic analysis. PLOS Med. 
2016;13(3):e1001977. doi:10.1371/journal.pmed.1001977 
pmid:27011229

10. Ieng V, Tolosa MX, Tek B, Sar B, Sim K, Seng H, et al. 
National burden of influenza-associated hospitalizations in 
Cambodia, 2015 and 2016. Western Pac Surveill Response J. 
2018;9(5 Suppl. 1):44–52. doi:10.5365/wpsar.2018.9.5.011  
pmid:31832253

11. Yoshida LM, Suzuki M, Yamamoto T, Nguyen HA, Nguyen CD, 
Nguyen AT, et al. Viral pathogens associated with acute respira-
tory infections in central Vietnamese children. Pediatr Infect Dis 
J. 2010;29(1):75–7. doi:10.1097/INF.0b013e3181af61e9 
pmid:19907358

12. Bresee JS, Lafond KE, McCarron M, Azziz-Baumgartner E, Chu 
SY, Ebama M, et al. The Partnership for Influenza Vaccine Intro-
duction (PIVI): supporting influenza vaccine program develop-
ment in low  and middle-income countries through public-private 
partnerships. Vaccine. 2019;37(35):5089–95. doi:10.1016/j.
vaccine.2019.06.049 pmid:31288998

13. Xeuatvongsa A, Mott JA, Khanthamaly V, Patthammavong C, 
Phounphenghak K, McKinlay M, et al. Progress toward sustain-
able influenza vaccination in the Lao Peoples’ Democratic Repub-
lic, 2012-2018. Vaccine. 2019;37(23):3002–5. doi:10.1016/j.
vaccine.2019.04.047 pmid:31027926

14. Marcone DN, Durand LO, Azziz-Baumgartner E, Vidaurreta 
S, Ekstrom J, Carballal G, et al. Incidence of viral respiratory 
infections in a prospective cohort of outpatient and hospital-
ized children aged £5 years and its associated cost in Buenos 
Aires, Argentina. BMC Infect Dis. 2015;15(1):447. doi:10.1186/
s12879-015-1213-4 pmid:26497393

our conservative estimates. Given these additional areas 
of uncertainty, we should note that the 95% confidence 
intervals presented here (and suggested in the WHO 
manual)7 account for only random sampling variation 
and do not account for classification errors and other 
possible sources of bias.

Indeed, many of the limitations discussed here ap-
ply to similar, if not most, national estimates of influenza 
burden and meta-analyses globally. Notwithstanding, 
the estimated burden of hospitalizations for influenza-
associated SARI in Lao PDR is comparable to those from 
other countries and highlights the need to maintain and 
further strengthen influenza surveillance systems. With 
proper consideration of these data and the case defini-
tion used, these findings contribute to understanding 
the potential impact of influenza in the country. These 
data can inform prioritization for influenza control and 
response activities, including vaccination programmes, 
in Lao PDR when combined with data on the costs of 
hospitalization, burden, cost of outpatient influenza, and 
data on vaccine effectiveness and costs.
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