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Clinical profile of HIN1, H3N2, and flu B influenza in a sample of
Iraqgi patients: a retrospective study

Haider Noori Dawood?, Sinan Ghazi Mahdi?, Ayad Kareem Hwayyiz>

ABSTRACT

INTRODUCTION: Influenza infection is an acute viral respiratory disease that can result in severe complications, which
may lead to about 650,000 deaths per year.

OBJECTIVE: To describe the epidemiological characteristics, outcomes of influenza type A (H1N1, H3N2) and type B.

METHODS: A retrospective study of 554 patients with HIN1, H3N2, and Flu type B influenza, between the 1\1\ 2019
and 28\12\ 2019. From the medical records in Centre for Disease Prevention and Control (CDC). The diagnosis made by
polymerase chain reaction (PCR). Demographic and clinical information include the address of patients (Governorates),
occupational history, history of contact with birds, the date of infection happened (months of the year), also the outcome
of patients (admitted to hospital and discharged well, admitted to hospital& death, outpatient treatment).

RESULTS: 554 patients involved in the study classified into 5 groups: H1N1 347 patients (62.64%), Flu B 135 patients
(24.37%), H3N2 59 patients (10.65%), HIN1 & Flu B 9 patients (1.62%), and H3N2 & Flu B 4 patients (0.72%).The high-
est age group in those under 5 and = 60 Years in all viral groups except H3N2 & Flu B. male 53.4% is higher than female
46.6%. Self-employed 23.5% and student/child 26.2% are higher occupation rate. Only 2.5 % has history of contact to
birds. The highest incidence in Baghdad 37.7%. The highest incidence in December 65.3%. The outcome death is 5.6%.
CONCLUSION: In 2019 season HiN1 was the highest incidence, male is slightly higher than female. Age extremities are
higher groups. Baghdad has more incidence than other government. In December more than other months.
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INTRODUCTION

Seasonal or epidemic outbreak of the influ-
enza viruses is a most common cause of the
respiratory infections in humans, recently there
are different strains have been identified. In-
fluenza is caused by one of four viruses; in-
fluenza A, B, C and D.? Influenza A and B are
responsible for the vast majority of the deaths.®

Influenza virus type A is a member of Ortho-
myxoviridae family, which is an enveloped virus
with the negative-sense, has single-stranded
RNA genome that is organized in eight gene
segments, encode at least eleven proteins. Ge-
netic and antigenic diversity of the two surface
glycoproteins are the haemagglutinin (HA) and

neuraminidase (NA), used to classify the type
A influenza viruses into many subtypes; 18
HA and 11 NA subtypes which are known to
date.*® The natural reservoirs of the Influenza
A viruses known as aquatic wild birds (order
Charadriiformes or Anseriformes), viruses can
spill over to the susceptible host as terrestri-
al birds and the mammals includes humans.¢
Complex interactions between the viral, host,
and environmental factors which determine
transmissibility and susceptibility of Influenza
Aviruses.”

Continuous evolution of Influenza virus
type A is not the risk confined to particular
species. The human outbreaks by a zoonotic
and pandemic influenza virus at animal human
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borders occurring worldwide with the regular
seasonal flu outbreaks and human influen-
za viruses introduced to the swine by reverse
zoonosis.? Large pools of influenza viruses are
covering all known subtypes in the wild birds
especially ducks and geese, which function as a
reservoir for influenza viruses in the birds and
mammals.’

The first HIN1 influenza pandemic hap-
pened in 2009 in the USA. The Centers for
Disease Control and Prevention (CDC) esti-
mates the global death in 2009 was more than
284,000.1° Then the infection with this virus
has been spread and reported in 191 coun-
tries.*

HIN1 influenza can cause severe illness
that requiring admissions. The major cause of
death are viral bronchopneumonia and ARDS.
High suspicion index, prompt treatment with
oseltamivir and mechanical ventilation had
role in reducing mortality.*? Diagnosis requires
clinical, and epidemiological data as any other
virus can cause influenza-like illness. It can be
confirmed by laboratory data. Hence, the treat-
ment should not be delayed at any cost. Those
with comorbid illnesses get more severe and
fatal illness. Rapid deterioration can occur in
any patient in a few hours’ time. The incuba-
tion period for the H1N1 virus is approximately
2 - 7 days, the infection usually affects young
and middle age.”® Infected patient’s present
symptoms such as sudden onset of fever, chills,
sore throat, headaches, malaise, dry cough, and
sometimes gastrointestinal symptoms such as
diarrhoea, nausea, and vomiting.'*

Detection of the influenza virus may reduce
unnecessary laboratory tests for other aetiol-
ogies and the inappropriate use of antibiotic,
also improve effectiveness of the infection pre-
vention and control measures, in addition to in-
crease the use of appropriate antiviral drugs.*®

There are three circulating subtypes type
A/H1IN1, A/H3N2 and type B, which are well
known as influenza viruses that can infect hu-
mans causing massive and rapidly global epi-
demics.*®

The objectives of this study is to describe
the epidemiological characteristics, outcome of

influenza type A (HIN1, H3N2) and type B, in
CDC office / Ministry of Health in Baghdad in
2019.

METHODS

Setting and study design: A retrospective
study of 554 adults and paediatric proved to
have infection with HIN1, H3N2, and Flu type
B influenza was undertaken between the first
of January 2019 and twenty-eight of Decem-
ber 2019. From the medical records in Centre
for Disease Prevention and Control (CDC) of-
fice / Ministry of Health in Baghdad in which
all the registered infectious diseases send to
this centre.

Inclusion criteria: All patients who has posi-
tive results for HIN1, H3N2, and Flu type B
influenza by PCR test.

Exclusion criteria: Patients with incomplete
data in his medical record, and those with neg-
ative test for HIN1, H3N2, and Flu type B in-
fluenza were excluded from the study.

Definitions of the outcomes: The diagnosis of
H1N1, H3N2, and Flu type B infection were
made locally by polymerase chain reaction
(PCR) in a respiratory sample; sputum or naso-
pharyngeal swab where a flexible, fine-shafted
polyester swab is inserted into the nostril and
back to the nasopharynx and left in place for a
few seconds. It is then slowly withdrawn with a
rotating motion. A second swab should be used
for the second nostril. The tip of the swab is
put into a vial containing 2-3 ml of virus trans-
port medium and the shaft cut.

Data collected locally by review of medical
records of all microbiologically confirmed cases
in the participating centre. Demographic and
clinical information which include the province
of residence, occupational history, history of
contact with birds, month of infection, in addi-
tion to the outcome of patients distributed as
admission to hospital and discharged well, ad-
mission to hospital with death, and treatment
as an outpatient. The patient were classified
into five groups according to the type of virus
infected: HIN1, Flu B, H3N2, and combined in-
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Table 1| The mean age of patients confirmed with Flu 9 (1.62 %) > 4(0.72%)
B\ HIN1\ H3N2\ Combined Influenza Infection. 59

N Mean age (y) Std. Deviation 10:655%) = A

H1N1

Flu B 135 22.9 19.3 135 (24.37 %) . N F
HIN1 347 37.3 2358 W Hone
HIN1&FluB 9 32.7 26.8 H3N2& Flu B
H3N2 59 44.2 24.2 347 (62.64 %)
H3N2 & FluB 4 25.8 9.7
Total 554 34.4 23.8

fections HIN1 & Flu B, H3N2 & Flu B.

Figure 1| Pie chart showing the differential incidence

o 4. . . of specific virus type
Statistical Analysis: Surveillance data were P P

transferred from excel sheet to the statistical
package for social sciences version 24 for anal-
ysis. Discrete variables presented as numbers
and percentages and continuous variables pre-
sented as means with their standard deviation.

study period, 554 of them tested positive for
the following viral infections: HIN1 in 347 pa-
tients (62.64%), Flu B in 135 patients (24.37%),
H3N2 in 59 patients (10.65%), HIN1 & Flu B
in 9 patients (1.62%), and H3N2 & Flu B in 4
RESULTS patients (0.72) as shown in table 1 and figure 1.

Table 2 shows some demographic features
of patients infected with influenza viruses. The
highest mean of age was reported with H3N2

In this study 1157 patients with clinical
features of influenza were tested during the

Table 2 | Demographic features of Patients according to the type of viruses
FluB H1IN1 HIN1 & FluB H3N2 H3N2 & FluB  All Types
Features
N % N % N % N % N % N %
Mean+SD 22.9+19.3 37.3+23.8 32.7£26.8 44.2+24.2 25.8+9.7 34.4£23.8
Age Group Under 5 29 215 46 138 2 22.2 5 8.5 0 0.0 82 1438 i
5-9 Year 15 11.1 25 7.2 1 11.1 1 1.7 0 0.0 42 7.6 5
10-19 Years 20 14.8 23 6.6 0 0.0 6 10.2 2 50.0 51 9.2 -E
20-29 Years 26 19.3 40 11.5 1 11.1 8 13.6 1 25.0 76 137 é
30-39 Years 18 133 41 11.8 1 111 8 13.6 1 25.0 69 125 ~
40-49 Years 6 4.4 53 15.3 2 222 8 13.6 0 0.0 69 125 g
50-59 Years 11 8.1 49 14.1 0 0.0 7 11.9 0 0.0 67 121 g
> 60 Years 10 7.4 70 20.2 2 22.2 16 27.1 0 0.0 98 17.7 E
Sex Male 60 444 199 573 4 44.4 31 52.5 2 50.0 296 534 §
Female 75 55.6 148 427 5 55.6 28 47.5 2 50.0 258 46.6 E
Occupation Employed 7 5.2 16 4.6 0 0.0 2 3.4 0 0.0 25 4.5 E
Health profession 3 2.2 1 0.3 0 0.0 0 0.0 0 0.0 4 0.7 P
Housewife 24 17.8 73 21.0 4 44.4 20 33.9 2 50.0 123 22.2 Té
Military 0 0.0 7 2.0 0 0.0 0 0.0 0 0.0 7 1.3 lg
Non specified 34 252 58 16.7 0 0.0 7 11.9 0 0.0 99 179 %
Retired 1 0.7 19 5.5 0 0.0 1 1.7 0 0.0 21 3.8 E
Self employed 16 11.9 90 25.9 2 22.2 21 35.6 1 25.0 130 23.5 §
Student/child 50 370 83 23.9 3 33 8 13.6 1 25.0 145 26.2 é’
Contact to birds  Yes 2 1.5 10 2.9 0 0.0 1 1.7 1 25.0 14 2.5 ‘§
No 133 985 337 971 9 100.0 58 98.3 3 75.0 540 97.5 2
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Table 3 | Types of the viruses distributed in provinces.

FluB H1IN1 H1IN1& Flu B H3N2 H3N2 & FluB All Patients
Provinces
N % N % N % N % N % N %

Anbar 1.5 5 1.4 1 11.1 2 3.4 0 0.0 10 1.8
Babylon 7 5.2 12 35 0 0.0 1 1.7 0 0.0 20 3.6
Baghdad-Karkh 55 40.7 73 210 0 0.0 & 5.1 0 0.0 131 236
Baghdad-Resafa 25 185 50 144 1 111 2 3.4 0 0.0 78 14.1
Basrah 2 1.5 10 29 0 0.0 3 5.1 0 0.0 15 2.7
Dahuk 7 5.2 13 37 2 22.2 2 3.4 0 0.0 24 4.3
Diwaniya 2 1.5 3 0.9 0 0.0 1 1.7 0 0.0 6 1.1
Diyala 9 6.7 15 43 1 11.1 1 1.7 0 0.0 26 4.7
Erbil 0 0.0 10 29 0 0.0 & 5.1 0 0.0 13 2.3
Kerbala 0 0.0 14 40 0 0.0 5 8.5 0 0.0 19 34
Kirkuk 1 0.7 3 0.9 0 0.0 0 0.0 0 0.0 4 0.7
Missan 1 0.7 17 49 0 0.0 1 1.7 0 0.0 19 34
Muthanna 2 1.5 35 101 0 0.0 1 1.7 0 0.0 38 6.9
Najaf 10 74 16 4.6 1 111 4 6.8 0 0.0 31 5.6
Ninewa 1 0.7 24 6.9 0 0.0 1 1.7 0 0.0 26 4.7
Salah Al-Din 8 5.9 21 61 2 22.2 0 0.0 1 25.0 32 5.8
Sulaymaniyah 1 0.7 5 1.4 0 0.0 4 6.8 3 75.0 13 2.3
Thi-Qar 0 0.0 3] 0.9 0 0.0 2 3.4 0 0.0 5 0.9
Wassit 2 1.5 18 5.2 1 11.1 23 390 0 0.0 44 7.9

tory of contact with bird only 2.5%, as shown
in table 2.

influenza virus (44.2+24.2 years), while the
lowest mean was reported with influenza B

(22.9+£19.3 years). HIN1and H3N2 are more
common in males, while Influenza B alone or in
combination with others are more common in

For governorates distribution of patients
according to the type of viruses

0 females. Male gender is higher 53.4% than fe- The highest record of Flu B was in Baghdad

g male 46.6%. The highest incidence (26.2%) was  Karkh (40.7%) and Resafa (18.5%), for H1IN1

E reported in student/child, while the least inci- was in Baghdad Karkh (21.0%) and Resafa

i dence was in health profession (0.7%). For his-  14.4%), for HIN1 & Flu B was in Dahuk and

~

qE) Table 4 | Distribution of patients in months of the year according to the type of viruses

;:; " Flu B HIN1 H1N1 & Flu B H3N2 H3N2 & Flu B All Patients
onth

1 N % N % N % N % N % N %

§ January 0 0.0 12 35 0 0.0 15 25.4 0 0.0 27 4.9

- February 0 0.0 2 0.6 0 0.0 21 35.6 0 0.0 23 4.2

% March 0 0.0 1 0.3 0 0.0 6 10.2 0 0.0 7 1.3

o April 0 0.0 0 0.0 0 0.0 5 8.5 0 0.0 5 0.9

[ May 0 0.0 1 0.3 0 0.0 1 1.7 0 0.0 2 0.4

§ June 0 0.0 1 0.3 0 0.0 0 0.0 0 0.0 1 0.2

% July 0 0.0 0 0.0 0 0.0 1 1.7 0 0.0 1 0.2

S August 0 0.0 1 0.3 0 0.0 0 0.0 0 0.0 1 0.2

§ September 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

E October 0 0.0 18 5.2 0 0.0 2 3.4 0 0.0 20 3.6

3 November 1 0.7 104 300 0 0.0 0 0.0 0 0.0 105  19.0

- December 134 993 207  59.7 9 100 8 13.6 4 100 362 653
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Table 5 | The outcome of patients according to the type of viruses

FluB H1N1 HIN1 &FluB H3N2 H3N2 & Flu B All Types
Outcome
N % N % N % N % N % N %
Death 5 3.7 24 6.9 0 0.0 2 3.4 0 0.0 31 5.6
Discharged well 90 66.7 264 76.1 8 88.9 55 93.2 4 100.0 421 76.0
Out Patient Treatment 40 29.6 59 17.0 1 111 2 3.4 0 0.0 102 18.4

Salah Al-Din (22.2%), for H3N2 the highest
incidence was in Wassit (39%), and for H3N2
& Flu B the highest incidence was in Sulay-
maniyah (75%). For all over types of influenza
the highest incidence was in Baghdad (37.7%),
while the least incidence was in Thi-Qar (0.9%),
See table 3.

The highest incidence of Flu B, HIN1, and
H1N1 & Flu B are reported in December (99.3
%), (59.7 %) and (100 %) respectively. While in-
fection with H3N2 is more reported in Febru-
ary (35.6 %). For others see table 4.

Table 5 shows that 421 patents (76%) were
treated in hospitals and discharged well. While
102 patients (18.4 %) were treated as an out-
patient. The over all mortality of all those test-
ed positive for influenza virus is 5.6 % (31 out
of 554). HIN1 has reported the highest mor-
tality 24 out of 347 patients (6.9 %). While the
mortality is O % in combination of more than
one virus.

DISCUSSION

In this study, 554 patients proved to have
positive test for different types of viruses:
HIN1 347 (62.64 %), Flu B 135 (24.37 %),
H3N2 59 (10.65 %), HIN1 & Flu B 9 (1.62 %),
H3N2 & Flu B 4 (0.72 %). The National Influen-
za Centres (NICs), and other national influenza
laboratories from 122 countries, and areas re-
ported data to the Flu Net for a period from
3 February 2020 to 16 February 2020. The
WHO laboratories tested 201954 specimens
during that period; 58268 were positive for
the influenza viruses, of which 36 580 (62.8%)
were influenza A and 21 688 (37.2%) were in-
fluenza B. For sub types of influenza A viruses,
7897 (66.5%) were influenza A (H1N1), and
3978 (33.5%) influenza A (H3N2).'” Only 10

patients out of 447 with influenza were co-in-
fected with two strains of influenza, 7 persons
have influenza B and influenza A(H1IN1), and
3 have influenza B and influenza A(H3N2).18
These results were in approximate to ours, but
H3N2 was higher than ours, This may be due
to tendency of people from some countries
to have indoor domestic animals such as dogs
where H3N2 virus has been isolated.’ The
predictive accuracy for influenza in any setting
may depend on the circulating influenza strains
and other respiratory pathogens locally.?® The
diagnosis in this study depend on polymerase
chain reaction (PCR), which is the recommend-
ed method by WHO.?!

For the age group in this study, the highest
incidence of overall influenza viruses were in
those under 5 years and > 60 years, and for flu
B the highest incidence was also in those under
5years (21.5%); this could be explained at least
partially by the immune status of these age
groups. Similarly, Xi-Ling study?? also showed
a high incidence in those less than 5 years and
Beaute?® has reported that the proportion of
cases aged 0-14 years was higher. We found
that H3N2 and H1N1 subtypes have a higher
incidence in patients 60 years and above, 27.1
% and 20.2 % respectively. These results were
also seen by Xi-Ling,?? and Soheil** in their
studies.

We found that male is slightly higher than
female, 53.4 % versus 46.6 % in overall influ-
enza infection, this agrees with the results of
the United States of America (USA) where the
incidence of infection with seasonal influenza
viruses is higher in males (60% in the USA) than
in females.?> This may be explained by many
factors, the male tend to be more active than
female, therefore having higher risk of expo-
sure to the environmental pathogens including
influenza by close contact with the infected
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people or touching of contaminated surface.?®
The sex steroid hormones have been long iden-
tified to modulate host immunity where andro-
gens may lower and oestrogens may enhance
several aspects of immunity.?”” Experiments
on mice showed that males exhibited lower
humoral and cell-mediated immune responses
than females after viral infection.?® Many stud-
ies have revealed that haemagglutinin inhibi-
tion titers consistently higher in women than
the men after seasonal influenza vaccination,
which suggesting better protection against in-
fluenza in women.? in addition, smoking rate is
higher and vaccination rate is lower in men.*°
On subtypes level, we found that HIN1 is
higher in male than in female, 57.3 versus 42.7,
in agreement with that shown by Basavaraj®! in
his study. We also found that the proportion of
female involvement with flu B is higher than in
male, 55.6 versus 44.4 %. Kam®? has reported
that flu B is found in 52.6 %, especially in age
groups between 20 to 74 years. This may be
due to pregnancy related immune-suppression,
immune responses can be suppressed during
the menstrual cycle and pregnancy.®® Regard-
ing H2N2, we found that it is more common
in male than in female, 52.5 % versus 47.5%.
Similarly, Monique®* has found that about 52.5
% of H3N2 is in male.

In our study, student/child has higher inci-
dence (26.2%) of overall influenza infection, a
study® showed children of 3 years of age were
highly infected with influenza A and B viruses
that might cause a high mortality rate. For sub-
types, the highest incidence of H1N1 is report-
ed in self-employed in 25.9%. Self-employed
persons may work at many places and may ex-
pose to different levels of educated people and
different hygiene levels. The highest flu B is in
housewife 33.9%, this may be due to the care
of their children who are highly infected with
influenza viruses.*® In this study, health pro-
fession has a low rate of flu infection though
they are a risk group; this may be due to get-
ting vaccine against influenza annually. In our
series, only 2.5% of flu infected persons has a
positive history of exposure to birds. Flu virus-
es spread mainly by droplets when the people
with flu cough, sneeze or talk. These droplets

can land in the mouths or noses of people then
may inhale into the lungs. Less often, a person
might get flu by touching a surface or object
that contaminated with the flu virus.®” Humans
can be also infected with the influenza viruses
that are circulating in animals, as avian influen-
zavirus subtypes A (H5N1) and Ab (H9N2), and
the swine influenza virus subtypes A (H1N1)
and (H3N2).38

We reported that Baghdad is the highest
governorate involved with flu infection; in
Baghdad-Karkh it is 23.6% and in Baghdad-Re-
safa is 14.1%, this could be explained by the
highest population density in Baghdad facilitat-
ing the transmission of Influenza virus. Bagh-
dad is also the highest city involved with flu B
and H1N1. These results are in agreement with
that of Aufi study.®’ For H3N2, the highest rate
was in Wasit 39.0%. Aufi in his study® has re-
ported that the rate of infection with H3N2 is
highest in Baghdad followed by Wasit.

We have seen that overall flu infection was
highest in November and December, the cold-
est months of the year. Naeme*® has showed
that the peak incidence of flu occurred in De-
cember. Patients with Flu B, HIN1 manly re-
corded in December, in Nadira study #* Influ-
enza A (H1N1) activity in Iraq starts to increase
in winter mainly in January. Also Nasser %> has
showed that December, January and February
are the months mostly abundant with infection
with HIN1. H3N2 in this study were mainly
tested positive in January and February, 25.4%
and 35.6% respectively. Aufi®’ reported H3N2
mainly in December and January. We also re-
ported flu B mainly in December, while Aufi®®
has reported it mainly in January.

Of all tested positive with influenza viruses,
81.6% are treated at hospitals, 18.4% treated
as an outpatient, and 5.6 % have died. The re-
sults of US influenza ( type A HIN1, H3N2 and
Flu B) associated deaths have been increased
from 1976-1977 through 1998-1999.%2 In our
study the highest incidence of death was with
HIN1 (6.5%), followed by flu B (3.7%) and
H3N2 (3.4%). In USA study influenza H3N2
viruses associated with highest mortality rates,
followed by influenza B, and HIN1 viruses.*®
the difference in mortality rates may base on
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statistical modelling of the national mortality,
viral surveillance data, and annual estimation
of influenza deaths.

Our study has many limitations as a retro-
spective study we were complied with only the
available records. Many confounders like histo-
ry of smoking, vaccination, and comorbidities
were not included in the database.

CONCLUSION

In this study different influenza types have
some similarities and differences in epidemio-
logical characteristics and the outcome. HIN1
has highest incidence than H3N2 and Flu B.
Age extremities groups are higher than other
groups. Gender is differ according to type of
virus but overall male is slightly higher than fe-
male. Most cases occurred in winter months.
Baghdad has higher incidence than other gov-
ernments. Most cases treated at hospital and
discharged well.
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