~

6@\‘5\‘9 JCLE

Estimating Co-morbidity of HLN1 Pandemic and Other Diseases:
A Meta-analysis of Countries in Eastern Mediterranean Region

Tahoora Mousavi',
Aliasghar Nadi?,
Mahmood Moosazadeh?,
Mohammadreza Haghshenas*

! PhD Candidate in Molecular and Cell Biology, Student Research Committee, Molecular and Cell Biology Research Center,
Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
2 PhD Student, Health Sciences Research Center, Faculty of Health, Mazandaran University of Medical Sciences, Sari, Iran
3 Assistant Professor, Health Sciences Research Center, Addiction Institute, Mazandaran University of Medical Sciences, Sari, Iran
4 Professor, Department of Microbiology, Molecular and Cell Biology Research Center, Faculty of Medicine, Mazandaran
University of Medical Sciences, Sari, Iran

(Received April 4, 2017 Accepted September 11, 2017)

Abstract

Background and purpose: Influenza A (HIN1), an acute respiratory disorders, is a highly
contagious virus and can spread from person to person through sneezing or coughing. In 2009, pandemic
influenza A (HIN1) emerged in some regions. This meta-analysis aimed at estimating the co-morbidity of
2009 HIN1 pandemic and other diseases in countries in the WHO Eastern Mediterranean Region.

Materials and methods: All studies were searched in international databases. In order to
increase the search sensitivity, the references were evaluated by two researchers independently. Then,
eligible articles were selected by performing quality assessment of each article and implementation of
inclusion/exclusion criteria. The heterogeneity observed among the results of primary studies were
defined by Q and I2 tests. The co-morbidity rate of confirmed cases based on different countries and
confidence intervals (95% CI) are expressed in forest plot graph.

Results: This meta-analysis included 33311 articles. The highest incidence of Comorbidity is
correct and liver failure are reported in Oman with 70.80 (59.75, 81.85) and 6.20 (0.34, 12.6),
respectively. Also, the highest rate of obesity 27.50 (13.66, 41.34) and diabetes 35.00 (20.22, 49.78) were
found in Qatar. Heart failure 25.00 (6.02, 43.98), kidney failure 32.40 (16.67, 48.13), malignancy 64.06
(48.94, 79.06), and COPD 24.10 (18.40, 29.80) were observed more in Oman, Tanzania, Jordan, and Iran,
respectively.

Conclusion: This Meta- analysis showed that the incidence of co-morbidity is various among
different countries in the WHO Eastern Mediterranean Region, which might be associated with some

factors such as lung disease, diabetes, kidney failure, obesity, cardiac and respiratory failure.

Keywords: co-morbidity, meta- analysis, influenza, incidence
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Study

all group age

Rihani (Jordan)
Abdulaziz (Saudi Arabia)
Moradi (Iran)

Sumant (Oman)
Momen (Iran)

Damak (Tunisia)

Subtotal (I-squared = 95.9%, p = 0.000)

>18 years

Honarvar-Asadi (Iran)
Bakhshayeshkaram (Iran)

Al-Busaidi (Oman)

Subtotal (I-squared = 0.0%, p = 0.401)

<=18 years
Owayed (Kuwait)

Subtotal (I-squared =.%,p=".)

Overall (I-squared = 94.6%, p = 0.000)

NOTE: Weights are from random effects analysis

%
ES (95% Cl) Weight

4400 (2842,5958)  9.84
10.25 (4.75, 15.75) 10.86
29.00 (14.76,43.24)  10.02
70.80 (59.75,81.85)  10.40
29.90 (20.28,39.52)  10.54
65.60 (49.14, 82.06)  9.72

4122(19.62,62.83)  61.37

41.70 (13.80, 69.60) 7.95
54.80 (37.28, 72.32) 9.57
61.70 (50.15, 73.25) 10.34
57.70 (48.58, 66.81) 27.86

44,67 (37.73, 51.61) 10.77
44,67 (37.73, 51.61) 10.77

44.98 (30.09, 59.88) 100.00

I
-82.1

821

@l oa 5 15V 5&T (Forest Plot) ildl 51 sai (1) ;198
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Study

all group age

Abdulaziz (Saudi Arabia)
Nisar (Pakistan)

Sumant (Oman)
Momen (Iran)

Subtotal (l-squared = 3.3%, p = 0.376)

>18 years

Ahmed (Oman)
Abdelaty (Egypt)
Arshad (Pakistan)
Chaari (Tunisia)

Subtotal (I-squared = 0.9%, p = 0.388)

Overall (I-squared = 44.7%, p = 0.081)

NOTE: Weights are from random effects analysis

ES (95% CI)

1.70 (-0.64, 4.04)

—— 4.00 (1.63,6.37)
6.20 (0.34, 12.06)

J TR 3.80 (:0.22,7.82)

<> 3.20 (1.67,4.73)

5.00 (-4.55, 14.55)

0.56 (-0.54, 1.66)

5.60 (-1.91, 13.11)

2.90(-2.74, 8.54)

0.84 (-0.31, 1.99)

<> 2.64 (1,04, 4.24)

%

Weight

20.00
19.78
6.14

10.91

56.83

2.60
30.02
4.02
6.54

43.17

100.00

T
-14.6

0 14.6
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Study %

ID ES (95% Cl) Weight
>18 years :

Ahmed (Oman) —_1 5.00 (-4.55, 14.55) 2.45
Arshad (Pakistan) :—0— 20.00 (6.93, 33.07) 1.45
Abdelaty (Egypt) | — 21.00 (14.98, 27.02) 4.69
Subtotal (l-squared = 74.9%, p = 0.019) _ 15.40 (4.73, 26.07) 8.60
all group age

Mestoui (morocco) . 0.00 (-0.05,0.05) 11.76

Soub (Qatar)

Barkat (morocco) -
Lahlou (morocco) -
Louriz (morocco) -

|

[}

|

|

| ——————— 27,50 (13.66, 41.34) 1.31
! 1.00 (0.17,2.17)  11.13
! 0.80(-0.33,1.93) 11.17
! 1.00 (-0.43,2.43)  10.84
|

Rihani (Jordan) —_— 18.00 (5.94, 30.06) 1.67
Seyed Mohammad (Iran) Ao 3.30(-1.18,7.78)  6.41
Barkat (morocco) -:—0— 10.90 (3.26, 18.54) 3.43
Damak (Tunisia) - 6.20 (-2.16, 14.56) 3.01
Alsadat (Syria) \ e 23.80 (14.47, 33.13) 2.54
Al-Lawati (Oman) - 5.30 (1.46, 9.14) 7.29
Jaffar (Saudi Arabia) —:—0— 8.50(0.53,16.47) 3.23
Abdulaziz (Saudi Arabia) - | 0.85(-0.81,2.51) 10.55
Subtotal (I-squared = 85.0%, p = 0.000) Fey 2.91(1.44, 4.38) 84.33
I
unknown E
Inass (Saudi Arabia) -1 3.00 (-2.82,8.82) 4.88
Saleh (Iran) : 12.50 (2.25,22.75) 2.19
Subtotal (I-squared =59.9%, p = 0.114) <<:> 6.77 (-2.34, 15.89) 7.07
|

Overall (I-squared = 88.1%, p = 0.000) o 492(3.24,6.60)  100.00
I
[}
1

NOTE: Weights are from random effects analysis
I

-41.3

o

41.3
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Study
ID

all group age

Soub (Qatar)

Ayatollahi (Iran)
Al-Lawati (Oman)

Gouya (Iran)

Rihani (Jordan)
Abdulaziz (Saudi Arabia)
Moradi (Iran)
Moghadami (Iran)
Mestoui (morocco)
Agha (Saudi Arabia)
Nisar (Pakistan)
Faramarzi (Iran)

Alsadat (Syria)

Momen (Iran)

Seyed Mohammad (Iran)
Damak (Tunisia)
Babamahmoodi (Iran)
Louriz (morocco)
Subtotal (I-squared =90.2%, p = 0.000)

>18 years

Gulfaraz Khan (United Arab Emirates)
Ahmed (Oman)

Hanan H (Saudi Arabia)

Arshad (Pakistan)

Chaari (Tunisia)

Subtotal (I-squared = 39.7%, p = 0.157)

<=18 years

Husain (Kuwait)

Hamdi (Saudi Arabia)

Owayed (Kuwait)

Mansour (Jeddah)

Subtotal (I-squared = 57.9%, p = 0.068)

Overall (I-squared = 88.3%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% Cl)
i
— L 10.00 (0.70, 19.30)
— 7.09 (3.93, 10.25)
| —— 15.30 (9.14, 21.46)
- | 1.00 (-0.65, 2.65)
———t 2.56 (-2.40, 7.52)
- : 0.85 (-0.81, 2.51)
— 3.00 (-2.35, 8.35)
- 2.40 (0.66, 4.14)
¢ ! 0.00 (-0.05, 0.05)
—— 4.30(0.62, 7.98)

13.00 (8.93, 17.07)
17.40 (6.44, 28.36)
7.50 (1.73, 13.27)

3.10 (-2.91, 9.11)
4.90 (-1.71, 11.51)
6.50 (2.96, 10.04)
6.08 (4.06, 8.10)

7.70 (-2.55, 17.95)

- 25.00 (6.02, 43.98)
3.00 (1.54, 4.46)
5.60 (-1.91, 13.11)
5.80 (-2.06, 13.66)
5.39 (1.42, 9.37)

15.78 (-0.61, 32.17)
13.60 (3.47, 23.73)
4.06 (1.30, 6.82)
2.00 (-0.91, 4.91)
4.93(1.02, 8.83)

5.82 (4.19, 7.44)

19.20 (10.92, 27.48)
21.30(11.03, 31.57)

%
Weight

2.07
5.14
3.33
5.99
4.01
5.98
3.77
5.95
6.38
4.81
4.56
1.64
3.54
241
1.80
3.41
3.1
4.90
72.81

1.81
0.66
6.07
270
2.56
13.80

0.85
1.84
5.40
5.30
13.39

100.00

-44

44
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Study %
ID ES (95% Cl) Weight
all group age |
Soub (Qatar) ! ———35:00 (20.22, 49.78) 0.77
Ayatollahi (Iran) - 11.01 (7.15, 14.87) 3.70
Al-Lawati (Oman) - —— 15.30 (9.14, 21.46) 258
Gouya (Iran) -~ : 2.00(-0.32, 4.32) 450
Tabarsi (Iran) - 2.30 (-2.03, 6.63) 345
Rihani (Jordan) —_— 5.12 (-1.80, 12.04) 2.28
Ahmad (Oman) —— 3.60 (-1.32, 8.52) 3.15
Abdulaziz (Saudi Arabia) <+ 0.85(-0.81, 2.51) 479
Moradi (Iran) — 3.00 (-2.35, 8.35) 2.94
Mestoui (morocco) ® | 0.00 (-0.05, 0.05) 513
Sumant (Oman) | | ———  26.20(15.51, 36.89) 1.29
Barkat (morocco) | 17.20 (7.95, 26.45) 1.59
Lahlou (morocco) -/ 2.08(0.27, 3.89) 473
Faramarzi (Iran) —— 8.70 (0.56, 16.84) 1.88
Tarig (Saudi Arabia) - 3.00 (0.30, 5.70) 4.31
Alsadat (Syria) —— 26.30 (16.65, 35.95) 1.50
Barkat (morocco) | - 6.50 (3.60, 9.40) 421
Momen (Iran) - 11.50 (4.80, 18.20) 2.36
Damak (Tunisia) - 1.50 (-2.71, 5.71) 3.51
Babamahmoodi (Iran) —_—— 7.30 (-0.66, 15.26) 1.94
Louriz (morocco) * | 1.00 (-0.43, 2.43) 487
Jaffar (Saudi Arabia) —t— 19.10 (7.86, 30.34) 1.20
Subtotal (I-squared = 90.1%, p = 0.000) q 6.32 (4.45, 8.18) 66.69
>18 years :
Hashemian (Iran) | ——l5-36-(34=50, 60.30) 0.80
Gulfaraz Khan (United Arab Emirates) | ——34-68 (16.32, 52.88) 0.53
Jafarbegloo (Iran) —— 9.00 (-7.91, 25.91) 061
Abdulaziz (Oman) ® | 1.10 (0.28, 1.92) 5.05
Ahmed (Oman) | —t————  20.00 (247, 37.53) 0.57
Honarvar-Asadi (Iran) —t——————  16.70 (-4.40, 37.80) 041
Hanan H (Saudi Arabia) ¢! 1.60 (0.53, 2.67) 499
Abdelaty (Egypt) : —_—— 25.00 (18.60, 31.40) 248
Mady (Saudi Arabia) | —_—— 26.30 (17.00, 35.60) 1.58
Subtotal (I-squared = 94.1%, p = 0.000) | <> 15.40 (10.54, 20.27) 17.00
<=18 years :
Al Subaie (Saudi Arabia) —— 8.00 (0.48, 15.52) 2.07
Hamdi (Saudi Arabia) —— 5.60 (-1.19, 12.39) 233
Owayed (Kuwait) < 1.01(-0.39, 2.41) 4.89
Subtotal (I-squared = 57.7%, p = 0.094) ‘OI 3.69 (-0.84, 8.22) 9.29
4 |
Saleh (Iran) L — 10.00 (0.70, 19.30) 158
Javadi (Iran) —— 10.60 (6.49, 14.71) 3.57
Inass (Saudi Arabia) -+ 6.10 (-2.07, 14.27) 1.87
Subtotal (l-squared = 0.0%, p = 0.627) < 9.73 (6.32, 13.15) 7.02
. |
Overall (I-squared = 91.4%, p = 0.000) O 6.97 (5.56, 8.37) 100.00
NOTE: Weights are from random effects analysis :
I
-60.3 0 60.3
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Study
ID

all group age

Soub (Qatar)

Ayatollahi (Iran)
Al-Lawati (Oman)

Gouya (Iran)

Rihani (Jordan)

Ahmad (Oman)
Abdulaziz (Saudi Arabia)
Moradi (Iran)

Mestoui (morocco)
Agha (Saudi Arabia)
Faramarzi (Iran)

Momen (Iran)

Damak (Tunisia)
Subtotal (I-squared = 85.4%, p = 0.000)

>18 years

Hashemian (Iran)

Ahmed (Oman)

Abdelaty (Egypt)

Mady (Saudi Arabia)

Chaari (Tunisia)

Subtotal (I-squared = 90.8%, p = 0.000)

<=18 years
Al Subaie (Saudi Arabia)
Subtotal (I-squared =.%, p=".)

Overall (I-squared = 86.8%, p = 0.000)

——
— .
- 11.84 (2.1, 21.56)
D S—
>

ES (95% Cl)

10.00 (0.70, 19.30)
5.13 (2.41, 7.85)
8.40 (3.65, 13.15)
2.00 (-0.32, 4.32)
3.00 (-2.35, 8.35)
1.80 (-1.71, 5.31)
1.70 (-0.64, 4.04)
0.00 (-0.10, 0.10)
0.00 (-0.05, 0.05)
4.30 (0.62, 7.98)
8.70 (0.56, 16.84)

I —_— 26.90 (17.58, 36.22)

9.40 (-0.71, 19.51)
0.54 (0.10, 0.97)

5.00 (-1.30, 11.30)
5.00 (-4.55, 14.55)
0.56 (-0.54, 1.66)
24.40 (15.32, 33.48)
32.40 (16.67, 48.13)

11.00 (2.33, 19.67)
11.00 (2.33, 19.67)

0.95 (0.45, 1.44)

%
Weight

0.28
3.06
1.06
4.06
0.84
1.90
3.99
33.72
34.06
1.74
0.37
0.28
0.24
85.62

0.61
0.27
12.78
0.30
0.10
14.06

0.33
0.33

100.00

NOTE: Weights are from random effects analysis
I

-48.1

48.1
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Study %
ID ES (95% Cl) Weight
>18 years E
Gulfaraz Khan (United Arab Emirates) v:—*— 26.90 (9.86, 43.94) 6.44
Hashemian (Iran) -*—:r 5.00 (-1.30, 11.30) 1343
Subtotal (I-squared = 82.1%, p = 0.018) <<‘;> 14.46 (-6.80, 35.72) 19.88
i
i
all group age E
Soub (Qatar) S 2.50 (-2.34, 7.34) 1445
Ayatollahi (Iran) - i 3.20 (1.03, 5.37) 15.83
Rihani (Jordan) i 64-08-(48.94, 79.06) 7.42
Tabarsi (Iran) —— 8.70 (0.56, 16.84) 12.04
Al-Lawati (Oman) +i 4.60 (1.01, 8.19) 15.20
Gouya (Iran) = 5.00 (1.39, 8.61) 15.18
Subtotal (I-squared = 92.1%, p = 0.000) <> 10.23 (3.90, 16.57) 80.12
V
i
Overall (I-squared = 89.9%, p = 0.000) <> 10.53 (4.96, 16.10) 100.00
. : !
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Study %

D ES (95% Cl) Weight

>18 years |

Al-Busaidi (Oman) | ——e——  19.11(9.77,2845) 5.34

Chaari (Tunisia) —:—0— 11.76 (0.93, 22.59) 4.70

Ahmed (Oman) ——0—:— 5.00 (-4.55, 14.55) 5.24

Abdulaziz (Oman) s 0.30(-0.13,0.73)  8.82

Mady (Saudi Arabia) -:—0— 15.00 (7.45, 22.55) 6.19

Hashemian (Iran) T 5.00 (-1.30, 11.30) 6.81

Subtotal (l-squared = 86.5%, p = 0.000) <> 8.77 (1.94,1559)  37.10

. I

all group age :

Soub (Qatar) —— 250 (-2.34,7.34)  7.51

Moghadami (Iran) - 4.40 (2.07,6.73) 8.49

Damak (Tunisia) o 6.30 (-2.12, 14.72) 577

Alsadat (Syria) —— 15.00 (7.18,22.82) 6.05

Tabarsi (Iran) = 4.30 (-1.56,10.16)  7.02

Gouya (Iran) —0-:— 6.00 (2.07, 9.93) 7.92

Jaffar (Saudi Arabia) —0-:— 6.40 (-0.60, 13.40) 6.46

Subtotal (l-squared = 25.8%, p = 0.232) 0: 540 (3.26,7.55)  49.22

. I

unknown i

Javadi (Iran) I 24.10 (18.40, 29.80) 7.10

Saleh (Iran) - 5.00 (-1.75,11.75)  6.58

Subtotal (I-squared = 94.4%, p = 0.000) —  ———— 1464(-4.08,33.36) 13.68
I

. I

Overall (I-squared =90.0%, p = 0.000) <> 8.19 (4.76, 11.62)  100.00
|

NOTE: Weights are from random effects analysis !

I
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