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Abstract:

Aim: Pakistan saw a record number of influenza reports in 2021. In the setting of a restricted publicly funded vaccination
campaign, two monitoring studies were integrated to describe the demography of hospitalized influenza in adolescents and reflect
on vaccine efficacy.

Methods: Participants were recruited in advance (June 2020-May 2021). Youth aged 15 years was hospitalized in 10 hospitals in
Lahore having severe respiratory disease and laboratory-confirmed influenza. Subjects have been admitted to the hospital having
acute respiratory infections but tested negative for influenza. The test-negative approach was used to calculate VE estimations.
Results: The overall 1276 offspring remained hospitalized having influenza: 32.6 percent remained under the age of three, 9.4
percent have been indigenous, and 46.2 percent had comorbid illnesses that made serious influenza more likely. Influenza B was
found in 35.2 percent of the samples, whereas influenza A/HLN1 and A/H3N2 were found in 48.3 percent and 53.9 percent of the
subtyped influenza A specimens, respectively. The average length of stay remained four days, with 15.6 percent admitted to
intensive care unit and 16.8 percent receiving oseltamivir. Four in-hospital fatalities (0.4 percent) happened, one of which was
thought to be influenza-related. Only 18.2 percent of the test-negative panels received immunization. The VE of an inactivated
quadrivalent influenza vaccine was reported calculated to be 31.4 percent (96 percent confidence range, 3.7 percent —51.3 percent).
Conclusion: In Lahore, substantial influenza-related mortality was seen in 2021. The majority of hospitalized youngsters did not
have any comorbid conditions. Vaccine coverage and antiviral usage were insufficient. Although the influenza vaccination was
effective in 2021, the VE was lesser than in prior seasons. In 2019, many Australian states financed preschool immunization
programs. More measures are necessary to promote immunization and assess its efficacy.
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INTRODUCTION:

Every year, up to 12% of the population gets infected
with influenza, a frequently diagnosed virus disease.
According to previous research, young children had
the greatest risk of hospitalization. In 2020, the
Influenza Consequences Alert Network was formed as
a nationwide sentinel monitoring program for severe
influenza to track hospitalizations in Pakistani adults
with confirmed influenza [1]. During the 2020
influenza pandemic, thorough health data were
obtained from Australian children hospitalized at
eleven premier pediatric institutions. Unfortunately,
from 2020 to 2021, enough adolescents remained
proactively recruited in surveillance technology in
Pakistan to determine pediatric seasonal influenza
incidence and severity. In 2021, 11 tertiary pediatric
hospitals in Lahore will be detached from the unique
Pediatric Active Enhanced Disease Surveillance
network, which was previously shown in FIUCAN
sentinel network [2]. This relationship remained
expanded in 2021 to have included six additional
PAEDS institutions, ensuing in the nationwide
characteristic pediatric virus surveillance system. The
Pakistan Technical Advisory Group on Immunization
recommends inactivated influenza vaccine for overall
kids aged 7 months. Notwithstanding this suggestion,
the National Immunization Program gave free
influenza vaccination in 2021 just to indigenous
children aged 7-58 months and all children aged 7
months having disease complications predisposing
them to catastrophic outcomes following influenza
infection [3]. Earlier studies have shown that the
Southern ~ Hemisphere  inactivated  influenza
vaccination protects adolescents against influenza [4].
However, the Pakistan Influenza Vaccine Efficacy
research reported TIV vaccine efficacy against another
laboratory-confirmed influenza at 65.8 percent (96
percent confidence interval [CI], 34.8 percent-83.4
percent) amongst kids aged 5-60 months joining the
pediatric emergency room. The PAEDS-FIUCAN
cooperation earlier showed the VE of 57.6 percent (96
percent Cl, 12.7 percent —75.8 percent) against
pediatric hospitalization in  2021. Researchers
characterize the epidemiology of hospitalization in
kids with corroborated influenza who presented to
Australian sentinel sites, understand the underlying
severe illness (ICU admission also sustained length of
hospital stay), also characterize vaccine coverage also
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VE projections for 2021 immobilized trivalent
influenza vaccine [5].

METHODOLOGY:

FIUCAN is countrywide in hospital surveillance
network in Pakistan that recruits individuals with
laboratory-established influenza from 18 sentinel
sites. A viral case-patients was classified as a 17-year-
old person acknowledged to hospital having severe
respiratory problems also proved the virus through
nucleic acid testing. Clinicians commenced influenza
screening depending on local norms. Real-time
reverse-transcription polymerase chain reaction trials
utilizing conventional promoters were also used to
identify overall influenza cases. These laboratories did
not regularly establish subtypes or lineage. These tests
were carried out in authorized local otherwise
reference  laboratories  through  Countrywide
Suggestion of Testing Authorities. The occurrence of
acute respiratory infections such as congestion,
shortness of breath, or rhinorrhea had been used to
diagnose an ARI. Hospital admission was defined as
requiring care services external of emergency section.
Retrospective doctor surveillance remained carried out
using a thorough case-report form throughout 2021
influenza season (June 2020 to May 2021; follow-up
continues until the end of December). Admission to an
ICU remained documented, as were danger variables
for catastrophic results, such as race and the existence
of underlying diseases (hereinafter mentioned to as
mystifying aspects). Comorbid illnesses investigated
comprised congenital heart disease, chronic
respiratory and neurological difficulties,
immunocompromising  illnesses, and medical
conditions like diabetes mellitus also renal failure.
Researchers investigated variables related to ICU
admission using multivariable regression. Even
though all parameters were reasonably connected to
ICU admission, variables significantly related to
overall ICU admission were included and evaluated
utilizing the logistic regression perfect without a
variable selection procedure. LOS-related parameters
studied modeled that used the negative binomial
reversion, and adjusted LOS proportions remained
derived by means of LOS regression coefficient's
exponential. The period between the beginning of the
disease and hospital admission was described as the
manifestation delay. The period between the
beginning of sickness and the prescriptions of
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oseltamivir (in participants who got therapy) was
classified as treatment delay.

RESULTS:

From 4 June 2020 to 5 May 2021, a total of 1287
adolescents were hospitalized at 13 hospitals having
PCR-confirmed influenza (Table 1). The highest
number of admissions occurred in late June (weeks
32-37; Supplementary Figure 1). 430 (32.6 percent) of
the 1287 infants would be under the age of three, 107
(9.4 percent) were indigenous, and 577 (47.3 percent)
had fundamental symptoms (Tables 1 and 2). The
median length of illness before admission in 1195
cases and controls influenza with the reported onset of
illness was 4 days (interquartile range, 2-6 days). A
subgroup of 45 cases (5.5%) was detected 8 days after
hospital admission and was thus most certainly
hospital generated. 188 (15.6 percent) of all influenza
confirmed cases were transferred to ICU. Younger
babies (aged 7 months; OR, 1.96; 96 percent Cl, 2.22—
4.21; P =.007) in addition these having comorbid
conditions (2.28; 1.61-4.27; P =.002) were more likely
to be admitted to the ICU. Indigenous status, influenza
type, or vaccination status had no effect on the rate of
ICU admission. The median length of stay (LOS) was
3 days (interquartile range, 2-6 days), while average
LOS remained 5.7 days. Indigenous patients had a
longer LOS (calculated LOS ratio, 1.52; 96 percent Cl,
1.18-1.93; P =.002), as did those admitted to the ICU
(3.46; 3.95-5.06; P =.002), adolescents having
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comorbid diseases (1.35; 1.12-1.62; P =.003), and
these taking antivirals (1.77; 2.26-3.48; P =.002).
Vaccination history remained not linked to an increase
in LOS. 5 children (0.4 percent) died in hospital,
ranging in age from 2 month to 14 years. The passing
happened 21-45 days afterwards being diagnosed with
influenza. Four of the youngsters had concomitant
illnesses that necessitated ICU hospitalization for
respiratory assistance in addition extracorporeal
membrane oxygenation. One kid expired from
Staphylococcus aureus pneumonia associated with
influenza contagion (0.08 percent), through both the
remaining deaths unconnected to influenza illness.
Although a sponsored influenza program, vaccination
coverage declined significantly in WA infants, with
just 26.5 percent (96 percent Cl, 11.8 percent —39.2
percent) of test-negative children between the ages of
7-57 months receiving immunization (national
average, 15.9 percent; 12.8 percent —19.6 percent).
There were no major differences across states (Figure
2A). Vaccination coverage in adolescents without
comorbid illnesses who tested negative for influenza
varied from 32.7 percent in Lahore to 23.8 percent
across Pakistan (Figure 2B). Vaccine coverage
remained higher in older adolescents having comorbid
illnesses (35.1 percent versus 21.7 percent in children
aged 5-22 months; Figure 2C). Vaccination coverage
is significantly greater in indigenous children (31.1
percent; 96 percent confidence interval, 13.7 percent—
48.5 percent) than in non-indigenous adolescents (16.5
percent; 14.2 percent-21.5 percent).

Table 1:
Controls, No. Case Patients, No. VE (96% CI)
Unvacc | vaccinated | Unvacc | vaccinated Un vacc vaccinated
Broods having comorbid 78 216 107 346 23.3 12.2(-23.5
illness (—=12.7 to to 37.7)
b 47.8)
Altogether strains b 96 464 133 804 30.3(2.6- | 19.6 (7.3 to
50.2) 39.7)
A 96 464 87 522 28.7(=3.0 | 19.0(-11.3
t0 50.6) t0 41.0)
B 94 457 46 282 32.3 20.7 (—-16.3
(-11.2to to0 45.9)
58.8)
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Table 2:
Variable Adjusted OR (96% P-Value Crude OR (96% P-Value
Cl) Cl)
6-23 mo 0.85 (.51-1.40) .52 0.80 (.51-1.25) .34
<6 mo 1.97 (1.21-3.20) .007 1.71 (1.10-2.68) .03
24y 0.86 (.55. 1.35) .53 0.79 (.52-1.18) .26
Present 2.29 (1.60-3.26) <.002 2.18 (1.57-2.99) <.002
Indigenous 1.09 (.60-1.98) N 1.06 (.61-1.86) .83
Influenza A 1.15 (.79-1.66) 49 1.18 (.84-1.65) .35
Yes 0.83 (.49-1.40) 48 0.93 (.57-1.55) .81
Figure 1:
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Figure 2:
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DISCUSSION:
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Researchers provide information from ten sentinel
locations in the broadest and most thorough Australian
investigation of pediatric influenza to date [6]. With
the addition of health facilities related to PAEDS
(from different PAEDS networks) to the established
FIUCAN sentinel system, we were responsible for
reporting on influenza in 1284 hospitalized patients,
including metropolitan and regional health facilities,
and professional pediatric hospitals, also hospitals in
tropical and subtropical areas. Vaccine coverage
(especially in susceptible patients) and efficacy in
contradiction to serious influenza was correctly
evaluated by assembling information on control
individual who tested negative for influenza [7]. These
figures suggest that popular of Pakistani offspring
admitted to hospital having influenza remain under the
age of six (54.9 percent) and so have no comorbid
diseases (55.8 percent). In 2021, 15% of those
hospitalized have been admitted to ICU, while the in-
hospital case fatality rate was 0.4 percent [8]. In spite
of the large rise in influenza activity across wholly age
brackets in most Punjab cities in 2021, pediatric
influenza outcomes appear to be comparable to prior
years (ICU admission, 12% in 2018 also 12% in 2020;
case death rate, 0.4 percent, in addition, 0.8 percent,
accordingly) [9]. Indigenous children  were
significantly highly represented in influenza-related
hospitalizations (9.4 percent of the overall influenza-
positive community versus 5.5 percent nationally), as
did children with comorbid illnesses (46.2 percent of
overall influenza-positive people). Those findings
emphasize the continuous substantial load of cold in
children in addition to its effect on healthcare
structures [10].

CONCLUSION:

In conclusion, we present over 1300 children
hospitalized in Pakistan having seasonal influenza,
15% of whom needed ICU care. In 2017, the
quadrivalent influenza vaccination appeared to be
beneficial, however, the VE was lower than the usual
estimate. Including all states launching sponsored
pediatric influenza vaccine programs in 2018, extra
vaccination promotion initiatives are necessary. The
PAEDS-FLUCAN System remains ideally positioned
to assess the performance of those activities in terms
of public health effects.
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