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Abstract: Influenza virus (H5N1) is highly contagious 

disease, which attacks the respiratory tract in humans. 

The deaths of six people in Hong Kong in 1997 from 

an H5N1 virus infection was the first indication that a 

purely avian influenza virus could cause respiratory 

disease and death in human. The aim of current study 

was to observe changes of epidemiological parameters 

of the infected patients, and the behaviour of virus 

outbreak over two decades of avian influenza virus 

(H5N1) from 1997 to April 2017. Data of the current 

study was obtained from WHO (World Health 

Organization) daily outbreak reports and then 

computerized and analyzed. It included 826 cases from 

1997 to last case in April 2017 for this study. Most of 

the studied cases, their ages were less than 16 years 

(n=366), and spread in 16 countries, the top three 

countries prevalence were Egypt (n= 356), Indonesia 

(n= 175), and Vietnam (n=87) respectively. The most 

years of cases incidence were 2015 (n= 147) and 2006 

(n=122). Most of cases were recorded in January 

(n=180), February (n=149), and March (n=143) 

respectively. Case fatality rates were 50.7%. In 

conclusion most cases were in second decade than first 

decade of (H5N1) outbreak, but death were more in 

first decade, Also most cases were in low temperature 

seasons and in very young children but death were 

more in adults. In first decade, morbidity were more in 

Asia countries like China, Vietnam, and Indonesia but 

in second decade, mortality were more  in North Africa 

(Egypt). However, cases were more in Egypt than 

Indonesia but deaths were more in Indonesia. H5N1 

virus must be currently studied and its controlling is 

highly requested. 

Keywords: Avian influenza, (H5N1), Epidemiological 

parameter, Global Avian Influenza, Bird influenza, 1997 

to 2017 and H5N1 influenza.  

1. INTRODUCTION 

Influenza is refered to illness caused by influenza virus 

with symptoms fever, cough, pain, chills, and sore 

throat, it is severity different from typical flu to life 

threating pneumonia with other infection like bacterial 

infection may cause death to infected patient. Influenza 

viruses negative-strand RNA viruses belong to genus 

Orthomyxovirus, which consists of three main species A, 

B, and C [1], classification of these viruses are based on 

the antigenic characteristics of the M protein of the virus 

envelope and the nucleoprotein within the viral particles, 

Influenza A viruses are classified on the basis of the 

antigenic properties of their haemagglutinin (HA) and 

their neuraminidase (NA) surface glycoproteins[2], to 

date 16HA (H1-H16) and 9NA (N1-N9) subtypes have 

been identified, which most of them founded  in wild 

and domestic birds the majority in combinations (e.g. 

H1N1, H3N2, and etc).[3], All influenza A virus 

subtypes isolated from 100 bird species and also major 

mammals species, like pigs, horses, cats, humans and 

marine mammals[2], most influenza A viruses called 

low pathogenic avian influenza (LPAI) for poultry, 

because  they cause  mild disease poultry. Except H9N2 

infection, which cause major problems in poultry in 

extended areas, they change to highly pathogenic avian 

influenza (HPAI) in domestic poultry with 100% 

mortality rate of the 16 HA subtypes only H5 and H7 

phenotype it cause by insertion of multiple basic amino 

acid residues in the HA cleavage site, systematic 

replication of these viruses cause outbreak in domestic 

poultry [4], this outbreaks is well known in domestic 

poultry over decades. Waterfowl is the natural reservoir 

of all influenza A viruses, usually carrying the infection 

with no sign of disease[5], with direct or indirect contact 

with domestic animals (equine, swine, avian) Then 

transfer to human through direct or indirect contact with 

this domestic animals [4], other influenza types, B and 

C, do not affect domestic animals. 

   Influenza epidemics or pandemic have been recorded 

throughout history, one of most important influenza 

virus is highly contagious zoonotic avian influenza virus 

A (H5N1) diseases, which attack the respiratory tract in 

humans, like throat and lungs. The deaths of 6 people in 

Hong Kong in 1997 from an HPAI H5N1 virus infection 

was the first indication that a purely avian influenza 

virus could cause respiratory disease and death in 

human.[6]. Aim of the current study is to observe 

changes of epidemiological parameters of the infected 

patients, and the behaviour of virus outbreak over two 

decades of avian influenza virus (H5N1) from 1997 to 

April 2017. We emphasize on the demographical 

characteristics of the patients, severity of disease and 

regional pattern of human H5N1 cases.  

2. METHODS AND MATERIALS 

Data of the current study was obtained from WHO 

(world health organization) daily outbreak report, 859 

cases were recorded from 2003 to 2017 (WHO/GIP, data 

in HQ as of 16 May 2017), plus 18 cases in May 1997 in 

Hong-Kong. Cases were excluded if (his/her) 

epidemiological data or information were not available; 

in total, it was included 826 cases from 1997 to last case 

in April 2017 for this review, and onset date of illness 

obtained for date of illness. Data of the current study was 

analysed using SPSS (Statistical Package for the Social 



 

 

Sciences) version22. Descriptive statistic including 

mean, standard deviation, frequency and percentage 

were calculated. In addition, the association between the 

categorical variable was determined using Chi square 

test. P value less than 0.05 was considered significant. 

Endnote version 7.5 was used for arrangement of the 

references. 

3. RESULTS 

The current study included 826 cases, were 344 cases in 

first decade from 1997 to 2007 and 482 cases in second 

decade from 2008 to 2017, with Mean ±SD of age 

(19.96 ± 15.87). Most of studied cases, their age were 

less than 16 years (n=366), age range 16-31 years old 

comes as the second (n=256) heights percentage of age 

range among the cases followed by age range 32-47 

years old (n=161), age range 48-63 years old (n=29), 

more than 63 years old (n=10) respectively with 4 

missing their age Figure 1.  

 
Figure 1 Frequency of age groups 

 

Female patients were highest percentage 54.16 % 

(n=375) than male patients among standard group 45.84 

% (n=443), with 8 gender missing cases Figure 2. 

 

Figure 2 Percentage of gender of ceases 

Cases spread in 16 countries, top prevalence three were 

in Egypt (n= 356) cases, Indonesia (n= 175) cases and 

Vietnam (n=87) respectively Figure 3. 

 

Figure 3 Frequency of countries were H5N1 cases 

recorded 

From the first outbreak in 1997 to last case in 2017 were 

most cases incidence   recorded in 2015 (n= 147) cases, 

and 2006 (n= 122) cases Figure 4. 

 

Figure 4 Frequncy of cases in each year from 1997 to 

2017 

Most of cases were in low temperature season autumn 

and winter from November to March, especially in 

January (n=180) cases, February (n=149) cases and 

March (n=143) cases respectively Figure 5 and Table 2. 



 

 

 

Figure 5 Frequency of H5N1 cases in each month 

 

Death cases (n=418) were more than recovery cases (n= 

407), with case fatality rate 50.7%, with one unknown 

outcome Figure 6. 

 

 

Figure 6 Percentage of death and recover cases 

 

Mortality were more in first decade of outbreak, death 

were (n=220) cases and recover (n=123) cases with 1 

outcome missing from 1997 to 2007 but in second 

decade from 2008 to 2017 death were (n=198) cases and 

recover were (n=284) cases, in 2006 were death at peak 

(n= 82) cases but after that number of recovered cases 

especially in 2015 (n=110) cases were more than death 

cases Figure (7). In addition, there was highly significant 

relation between cases in each year with number of death 

cases and recover cases with p value (0.0001). 

 

Figure 7 comparison of death and recover cases with 

cases in each year 

Most of cases were at low temperature seasons (autumn, 

summer and spring) but death number in January (n= 97) 

cases were at peak comparison to other months February 

(n= 64) cases and March (n= 60) cases Figure 8. 

 Figure 8 Comparison of death and recover cases with 

cases in each year 

Most of cases were in Egypt (n= 356) cases if compared 

with Indonesia cases were less (n= 175) cases but 

mortality in Indonesia (n= 144) cases were more than 

Egypt (n= 106) cases, after that Vietnam death were (n= 

52) cases respectively, but in China were death (n= 37) 

cases and recover (n=36) nearly same Figure (9). In 

addition, there was highly significant relation between 

cases in each country with number of death cases and 

recover cases with p value (0.0001).  

 



 

 

Figure 9 Comparison of death and recover cases with 

cases in each country 

In table 1 were highest incidence cases frequency in each 

year highlighted, will notice how outbreak changed in 

each country over two decades, in first decade from 

1997 to 2007 were highest incidence of disease were in 

Asia countries like China, Vietnam and Indonesia 

respectively but in second decade were in north Africa 

(Egypt) from 2008 to 2017 except in 2013 were in 

Indonesia. (Appendix) 

In table 3 were highest number of cases highlighted in 

each months, it show every country in which month 

were highest number of cases was, January were most 

repeated month in 7 different countries then March 

repeated month in 3 different countries. (Appendix) 

4. DISCUSSION 

We collected 826 human infected cases of avian 

influenza (H5N1) from world health organization 

(WHO) daily or weekly report over two decades from 

1997 to April 2017, cases has been analysed to compare 

changes of avian influenza (H5N1) effects on human 

patients in first decade from 1997 to 2008 and in second 

decade from 2008 to 2017. We found major changes 

especially in incidence and mortality of avian influenza 

H5N1 cases. 

     In this study, most of cases were seen in children and 

young adults, in addition they have high recover rate 

than rest of groups. However, mortality rate were higher 

in adults [7], this might related to virus immunological 

reaction in different age groups.[8-10], The spread of 

avian influenza (H5N1) virus over sixteen countries 

from East Asia to west Asia and North Africa might 

related to global bird season’s migration. [11, 12] 

Therefore, increasing virus spread range and outbreaks 

among birds might increase the risk of human exposure 

[13]. Incidence were more in low temperature seasons 

(autumn and winter), started from November to March. 

This could related to activity of wild birds migration and 

virus activity in low temperature seasons. In the study of 

2015 in Asia were found that a closely association 

between bird migration networks in Asia and time of 

H5N1 outbreaks [14]. Furthermore, Asia and North 

Africa’s low temperature in winter with cold and dry 

weather (especially January and February) increase 

poultry outbreaks and H5N1 transmission, this lead 

increase of human infection. [15-19]. Increasing the 

incidence of human cases in Egypt in second decade and 

unique increase incidence since November 2014 [20-22], 

can be regarded to mixture of some factors, including 

lower public health awareness of risks in Egypt and 

seasonal factors like cold weather and possible longer 

survival of the viruses in the environment [23]. which 

increase circulation of influenza H5N1 viruses in 

poultry, such as primitive closer to poultry because of 

cold weather. An increase number of animal to human 

infection recorded during November 2014 to April 2015 

more than all cases from 2006 to 2015[21].  However, 

the increased numbers of human cases in Egypt are of 

major concern because of the continued potential 

pandemic threat from H5N1. However, the prevalence of  

H5N1 were high in Egypt compare with other country 

like Indonesia, Vietnam, China, Cambodia and Thailand 

but mortality was lower in Egypt, it might  related to 

earlier hospital admission, earlier identification and early 

treatment with Oseltamivir, less severe clinical disease, 

and less virulent virus clade, [21, 24, 25]. Mortality were 

more in first decade than second decade even so cases in 

second decade was more than first decade, This might 

related to public health awareness, earlier identification 

and use of antiviral drug oseltamivir. Oseltamivir can 

reduce the severity of illness and mortality when started 

soon after symptom onset and appears to benefit all age 

groups. Therefore, it should be considered for all H5N1 

cases [26-28], and many affected countries has 

implemented vaccination for domestic poultry to control 

H5N1 in poultry, especially in countries where influenza 

H5N1 viruses have become enzootic in poultry and wild 

birds.[29, 30]. 

     Limitations of this study: there has been some 

limitation in this study, all data collected from WHO 

daily report which some data could missed or not 

reported or part of case information were missing like 

date of illness, gender, age of patients and outcome. 

Those cases with unavailable or not reported 

characteristic information has been excluded especially 

from Vietnam were most of cases diagnosed with H5N1 

virus after patient’s death especially in early years of 

outbreak. 

5. CONCLUSION 

Most cases were in second decade compare to first 

decade of avian influenza (H5N1) outbreak but death 

were more in first decade. In addition, most cases were 

in low temperature seasons from November to March 

but in January was the most repeated month among 

different countries. Furthermore, most cases were in very 

young children, but death were more in adults. In first 

decade, morbidity were more in Asia countries like 

China, Vietnam, and Indonesia but in second decade, 

morbidity were more in North Africa (Egypt). However, 



 

 

cases were more in Egypt than Indonesia but death were 

more in Indonesia. Cases were more in female than male 

also death were more in female, with case fatality rate 

50.7% for all cases. 
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Supportive tables  
Table 1: Comparison of cases in each countries with cases in each year from 1997 to 2017, highest incidence cases frequency in each year highlighted 

 

Place 
Year 

1997 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

China 18 4 0 8 13 5 4 7 2 0 2 2 2 5 1 0 

Viet Nam 0 5 23 26 0 8 4 6 7 0 4 2 2 0 0 0 

Thailand 0 0 22 5 3 0 0 0 0 0 0 0 0 0 0 0 

Cambodia 0 0 0 4 2 1 1 1 1 8 3 28 9 0 0 0 

Indonesia 0 0 0 20 55 42 26 0 8 6 11 3 2 2 0 0 

Turkey 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 

Iraq 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 

Azerbaijan 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 

Egypt 0 0 0 0 18 26 8 38 30 33 12 4 35 139 10 3 

Nigeria 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Lao People's 

Democratic 

Republic 

0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 

Myanmar 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Pakistan 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 

Canada 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

Bangladesh 0 0 0 0 0 0 1 0 0 2 3 1 0 1 0 0 

Djibouti 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 



 

 

 

Table 2: Comparison of cases in all months with cases in each year from 1997 to 2017, highest incidence cases frequency in each year highlighted 

 

Month 
Year 

1997 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

January 0 0 19 11 27 11 12 11 9 7 8 12 6 47 0 0 

February 0 2 12 4 12 8 11 4 10 10 10 5 5 52 2 2 

March 0 0 3 6 20 23 6 8 8 16 8 3 4 36 2 0 

April 0 0 0 6 10 2 3 6 3 5 3 3 1 4 0 1 

May 1 0 0 0 21 7 2 10 2 6 2 0 0 0 3 0 

June 0 0 0 1 9 8 0 3 1 1 1 3 2 4 2 0 

July 0 0 0 2 5 3 2 2 2 2 1 3 0 0 1 0 

August 0 0 3 0 3 4 0 2 3 1 0 1 0 0 0 0 

September 0 0 4 4 5 2 0 2 1 1 0 3 1 0 0 0 

October 0 0 1 10 3 5 1 0 0 0 0 5 0 1 0 0 

November 4 2 0 10 2 3 4 2 3 0 1 2 10 0 1 0 

December 13 5 3 9 5 11 5 2 6 0 1 1 21 3 0 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Table 3: Comparison of cases in all months with cases in each country, highest incidence cases frequency in each month highlighted 

 

Month 

Place 

China 
Viet 

Nam 
Thailand Cambodia Indonesia Turkey Iraq Azerbaijan Egypt Nigeria 

Lao 

People's 

Democratic 

Republic 

Myanmar Pakistan Canada Bangladesh Djibouti 

January 13 26 10 17 28 16 2 0 66 1 0 0 0 0 1 0 

February 12 19 4 8 17 0 0 4 81 0 2 0 0 0 2 0 

March 5 10 3 8 23 0 1 7 82 0 0 0 0 0 4 0 

April 2 8 0 5 7 0 0 0 25 0 0 0 0 0 0 0 

May 4 3 0 2 24 0 0 0 20 0 0 0 0 0 0 1 

June 3 2 1 2 13 0 0 0 14 0 0 0 0 0 0 0 

July 0 3 2 4 7 0 0 0 7 0 0 0 0 0 0 0 

August 0 3 0 2 8 0 0 0 4 0 0 0 0 0 0 0 

September 0 0 4 2 12 0 0 0 5 0 0 0 0 0 0 0 

October 2 1 4 5 12 0 0 0 0 0 0 0 1 0 1 0 

November 11 2 1 2 13 0 0 0 12 0 0 1 2 0 0 0 

December 21 10 1 1 11 0 0 0 40 0 0 0 0 1 0 0 

 


