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 Avian Influenza
‰¢âÀ«—¥π°

 √»—°¥‘Ï  ‚≈àÀå®‘π¥“√—µπå

24

‰¢âÀ«—¥π°ª°µ‘‡ªìπ‚√§∑’Ë‡°‘¥¢÷Èπ„π —µ«åªï° ‡°‘¥®“°

‡™◊ÈÕ influenza A virus °“√√–∫“¥„ππ°‰¥â¡’°“√

∫—π∑÷°‰«â§√—Èß·√°‡¡◊ËÕª√–¡“≥√âÕ¬ªï∑’Ë·≈â«∑’Ëª√–‡∑»Õ‘µ“≈’

 —µ«åªï°∑ÿ°™π‘¥¡’‚Õ°“ µ‘¥‡™◊ÈÕ‰¢âÀ«—¥π° ·µà‚Õ°“ °“√

‡°‘¥‚√§Õ“®·µ°µà“ß°—π∫â“ß„ππ°·µà≈–™π‘¥ Õ“°“√„ππ°

Õ“®‰¡à√ÿπ·√ß®π∂÷ß√ÿπ·√ß¡“°®π‡ ’¬™’«‘µ·≈–µ‘¥µàÕ

°—πßà“¬ (highly contagious) ∑”„Àâ‡°‘¥°“√√–∫“¥√ÿπ·√ß

‚¥¬°“√‡ ’¬™’«‘µ∑—Èßø“√å¡¢Õß —µ«åªï°‡À≈à“π—Èπ ‡™àπ ‰°à

‡ªì¥ ‚¥¬‡°‘¥®“° highly pathogenic avian influenza

(HPAI)  —µ«åªï°®–¡’Õ“°“√‡©’¬∫æ≈—π √ÿπ·√ß ·≈–‡ ’¬

™’«‘µÕ¬à“ß√«¥‡√Á«

‡™◊ÈÕ influenza A ∑’Ë‡°‘¥‚√§„π —µ«åªï°¡’ 15 sub-

types ∑”„Àâ —µ«åªï°‡ªìπ·À≈àß reservoir ¢Õß‡™◊ÈÕ‰¢â

À«—¥π°  ”À√—∫°“√√–∫“¥√ÿπ·√ß®“° HPAI ¡—°‡°‘¥®“°

 “¬æ—π∏ÿå H5 ·≈– H7  ‡™◊ÈÕ influenza A virus ®—¥Õ¬Ÿà

„πµ√–°Ÿ≈ Orthomyxoviridae ´÷Ëß‡ªìπ RNA ‰«√— ™π‘¥

¡’‡ª≈◊Õ°Àÿâ¡ ‚¥¬¡’·Õπµ‘‡®π∑’Ëº‘«∑’Ë ”§—≠ ‰¥â·°à Hemag-

glutinin (H) ¡’ 15 ™π‘¥ ·≈–  Neuraminidase (N) ¡’

9 ™π‘¥ ‚¥¬∑ÿ° “¬æ—π∏ÿå¬àÕ¬®–µ‘¥µàÕ°—π‰¥â„ππ° Õ¬à“ß‰√

°Áµ“¡ “¬æ—π∏ÿå¬àÕ¬∑’Ëµ‘¥µàÕ‰¥â„π§π ‰¥â·°à H1, H2, H3

·≈– N1, N2 ‚¥¬∑—Ë«‰ª‡™◊ÈÕ‰¢âÀ«—¥π°‰¡à∑”„Àâπ°ªÉ“

π°‡ªì¥πÈ” ·≈–π°Õæ¬æªÉ«¬ ·µà∑”„Àâ —µ«å‡À≈à“π’È‡ªìπ

æ“À–¢Õß‚√§‚¥¬‰¡à· ¥ßÕ“°“√·≈– “¡“√∂·æ√à‡™◊ÈÕ‰¥â

π“π‡ªìπ‡¥◊Õπ „π¢≥–∑’Ë‡ªì¥‰°à„πø“√å¡·≈–∑’Ë∫â“π∑’Ëµ‘¥

‡™◊ÈÕ®–· ¥ßÕ“°“√‰¥â ∑”„Àâ‡°‘¥°“√√–∫“¥¢÷Èπ„πø“√å¡

‡ªì¥‰°à

®“°°“√»÷°…“æ∫«à“‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°∑’Ë¡’æ¬“∏‘

 ¿“æ‰¡à√ÿπ·√ß ‡¡◊ËÕ¡’°“√∂à“¬∑Õ¥„π —µ«åªï° ®–‡°‘¥°“√

mutation ∑”„Àâ‡°‘¥‡™◊ÈÕ∑’Ë¡’æ¬“∏‘ ¿“æ√ÿπ·√ß (HPAI)

„π™à«ßªï §.». 1983-1984 ¡’°“√√–∫“¥¢Õß‡™◊ÈÕ H5N2

„π —µ«åªï°„πª√–‡∑»Õ‡¡√‘°“ ‚¥¬„π™à«ß·√° °“√√–∫“¥

‰¡à√ÿπ·√ß Õ—µ√“°“√µ“¬¢Õß —µ«åªï°‰¡à Ÿß µàÕ¡“Õ’° 6

‡¥◊Õπ ‡°‘¥°“√ mutation ¢Õß‡™◊ÈÕ√ÿπ·√ß¡“°¢÷Èπ ‡°‘¥

°“√‡ ’¬™’«‘µ¢Õß —µ«åªï°∂÷ß 90% °“√§«∫§ÿ¡°“√√–∫“¥

µâÕß¡’°“√∑”≈“¬ —µ«åªï°∂÷ß 17 ≈â“πµ—« „π∑”πÕß‡¥’¬«

°—π„πªï §.». 1999-2001 ¡’°“√√–∫“¥¢Õß‡™◊ÈÕ H7N1

„π —µ«åªï°„πª√–‡∑»Õ‘µ“≈’ „π‡«≈“ 9 ‡¥◊Õπ ‡™◊ÈÕ‚√§¡’

°“√ mutation ‡ªìπ‡™◊ÈÕ∑’Ë¡’æ¬“∏‘ ¿“æ√ÿπ·√ß ∑”„Àâ¡’

°“√∑”≈“¬ —µ«åªï°∂÷ß 13 ≈â“πµ—«

‡¡◊ËÕ¡’°“√√–∫“¥¢Õß‰¢âÀ«—¥π°„πø“√å¡„¥ À√◊Õ

∫√‘‡«≥æ◊Èπ∑’Ë„¥ §«√®–µâÕß∑”≈“¬ —µ«åªï°„π∫√‘‡«≥π—Èπ

„ÀâÀ¡¥ Àâ“¡‚¬°¬â“¬ —µ«åªï°„π∫√‘‡«≥π—Èπ µâÕß∑”§«“¡
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 –Õ“¥¶à“‡™◊ÈÕ„π∫√‘‡«≥∑’Ë‡≈’È¬ß ‡æ◊ËÕ≈¥°“√·æ√à°√–®“¬

¢Õß‚√§ ‰¡à‡™àππ—ÈπÕ“®‡°‘¥°“√√–∫“¥¢Õß‚√§‰¢âÀ«—¥π°

µàÕ‡π◊ËÕß‰¥â‡ªìπ‡«≈“π“πÀ≈“¬ªï

√–∫“¥«‘∑¬“„π§π
‡™◊ÈÕ influenza A  “¡“√∂µ‘¥µàÕ„π§π·≈– —µ«å

‰¥âÀ≈“¬™π‘¥ ‡™àπ π° À¡Ÿ ¡â“ ·¡«πÈ” ª≈“«“Ã  ”À√—∫

‡™◊ÈÕ influenza A ∑’Ëµ‘¥µàÕ°—π„ππ°‡√’¬°«à“‡™◊ÈÕ‰¢âÀ«—¥

π° (Avian influenza virus) ‚¥¬ª°µ‘‡™◊ÈÕ‰¢âÀ«—¥π°‰¡à

µ‘¥µàÕ¡“ Ÿà§π ·≈–‰¡à¡’°“√√–∫“¥„π§π

√“¬ß“π°“√µ‘¥‡™◊ÈÕ¢Õß‰¢âÀ«—¥π°¡“ Ÿà§π§√—Èß·√°

‡°‘¥¢÷Èπ„πªï §.». 1997 ∑’Ëª√–‡∑»ŒàÕß°ß1,2 ‡¡◊ËÕ‡™◊ÈÕ

H5N1 ∑”„Àâ‡°‘¥‚√§µ‘¥‡™◊ÈÕ„π√–∫∫À“¬„®„πºŸâªÉ«¬

®”π«π 18 √“¬ ‡ªìπºŸâªÉ«¬‡¥Á°®”π«π 11 √“¬ ¡’ºŸâ‡ ’¬

™’«‘µ®“° acute respiratory distress syndrome

(ARDS) 6 √“¬ ´÷Ëß‡ªìπ™à«ß‡¥’¬«°—∫∑’Ë¡’°“√√–∫“¥≈â¡

µ“¬¢Õß —µ«åªï°®“°‡™◊ÈÕ H5N1 · ¥ß«à“‡ªìπ°“√·æ√à

√–∫“¥®“°π°∑’ËªÉ«¬¡“ Ÿà§π  ”À√—∫°“√·æ√à‡™◊ÈÕ®“°§π

 Ÿà§πÕ“®‡°‘¥‰¥â ·µà‰¡à· ¥ßÕ“°“√√ÿπ·√ß ®÷ß‰¥â¡’°“√

∑”≈“¬ —µ«åªï°∑—ÈßÀ¡¥®”π«π 1 ≈â“π 5 · πµ—«

µàÕ¡“„π‡¥◊Õπ°ÿ¡¿“æ—π∏å ªï §.». 2003 ¡’°“√

√–∫“¥¢Õß‡™◊ÈÕ‰¢âÀ«—¥π° H5N1 ¡“ Ÿà§πÕ’°§√—Èß∑’ËŒàÕß°ß

¡’ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√¬◊π¬—π 2 √“¬ ‡ªìπ§√Õ∫§√—«∑’Ë‡¥‘π

∑“ß°≈—∫¡“®“°ª√–‡∑»®’π ¡’ºŸâ‡ ’¬™’«‘µ 1 √“¬ ‚¥¬

 ¡“™‘°Õ’°§πÀπ÷Ëß„π§√Õ∫§√—«π’È∑’ËÕ“»—¬Õ¬Ÿà„πª√–‡∑»®’π

°Á‡ ’¬™’«‘µ≈ß¥â«¬ªÕ¥Õ—°‡ ∫√ÿπ·√ß ·µà‰¡à‰¥â√—∫°“√

æ‘ Ÿ®πå«à“‡ªìπ°“√µ‘¥‡™◊ÈÕ‰¢âÀ«—¥π°À√◊Õ‰¡à

„π™à«ßµâπªï §.». 2003 ¡’°“√√–∫“¥¢Õß‡™◊ÈÕ‰¢â

À«—¥π° “¬æ—π∏ÿå∑’Ë√ÿπ·√ßÕ’° “¬æ—π∏ÿå (HPAI) §◊Õ H7N7

∑’Ëª√–‡∑»‡π‡∏Õ√å·≈π¥å ¡’ºŸâªÉ«¬ 83 √“¬ ‡ ’¬™’«‘µ 1

√“¬ ‡ªìπ —µ«·æ∑¬å∑’Ë¥Ÿ·≈ø“√å¡‰°à 3  ”À√—∫°“√√–∫“¥

¢Õß ‡™◊ÈÕ H9N2 ´÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ë‰¡à√ÿπ·√ß„π§π∑’Ë

ŒàÕß°ß„πªï §.». 1999 ¡’ºŸâªÉ«¬‡¥Á° 2 √“¬ ·≈–ª≈“¬ªï

2003 æ∫ºŸâªÉ«¬‡¥Á° 1 √“¬ ·µàÕ“°“√‰¡à√ÿπ·√ß

 ”À√—∫°“√√–∫“¥§√—Èß„À¡à‡√‘Ë¡µ—Èß·µà°≈“ß‡¥◊Õπ

∏—π«“§¡ §.». 2003 ‡ªìπµâπ¡“ ¡’√“¬ß“π°“√√–∫“¥

¢Õß‡™◊ÈÕ H5N1 „π —µ«åªï° „π∑«’ª‡Õ‡™’¬√«¡ 8 ª√–‡∑»

§◊Õ °—¡æŸ™“ ®’π Õ‘π‚¥π’‡´’¬ ≠’ËªÿÉπ ≈“« ‡°“À≈’ ‰∑¬

·≈–‡«’¬¥π“¡ π—∫®π∂÷ß ‘Èπ‡¥◊Õπæƒ…¿“§¡ 2004 ¡’

√“¬ß“π°“√√–∫“¥¢Õß‡™◊ÈÕ‰¢âÀ«—¥π° H5N1 ¡“ Ÿà§π„π

ª√–‡∑»‡«’¬¥π“¡ ®”π«π 22 √“¬ ‡ ’¬™’«‘µ 15 √“¬

(68%)4

 ”À√—∫„πª√–‡∑»‰∑¬ ‡√‘Ë¡¡’°“√√–∫“¥¡“ Ÿà§πµ—Èß

·µàµâπ‡¥◊Õπ¡°√“§¡ 20045 ‚¥¬‡ªìπºŸâªÉ«¬‡¥Á°®“°

 ÿæ√√≥∫ÿ√’ ·≈–°“≠®π∫ÿ√’ µàÕ¡“¡’√“¬ß“πºŸâªÉ«¬‡æ‘Ë¡

¢÷Èπ‡√◊ËÕ¬Ê ®π ‘Èπ‡¥◊Õπ¡’π“§¡  √ÿª¡’ºŸâªÉ«¬∑—Èß ‘Èπ 12 √“¬

‡ ’¬™’«‘µ®“° ARDS ·≈– multiple organ dysfunction

syndrome (MODS) ®”π«π 8 √“¬ (67%) ‡ªìπºŸâªÉ«¬

„π¿“§°≈“ß 7 √“¬ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 3 √“¬

·≈–¿“§‡Àπ◊Õ 2 √“¬ ‡ªìπ‡æ»™“¬ 8 √“¬ ‡æ»À≠‘ß 4

√“¬ ‡ªìπ‡¥Á° 7 √“¬ Õ“¬ÿ‡©≈’Ë¬¢ÕßºŸâªÉ«¬ 10 ªï (2-58

ªï) ¡’√–¬–øí°µ—«¢Õß‚√§‡©≈’Ë¬ 4 «—π (2-8 «—π) Õ“°“√

π”∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ ‰¢â (100%) ‰Õ (83.3%) ·≈–

ÀÕ∫‡Àπ◊ËÕ¬ (50%) µ“¡≈”¥—∫ ‡ªìπºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘‡™◊Õ¥

‰°à∑’ËªÉ«¬ 2 √“¬ (16.7%) ™”·À≈–‰°à∑’ËªÉ«¬ 3 √“¬ (25%)

 —¡º— ‰°à∑’Ë¡’Õ“°“√ªÉ«¬ 7 √“¬ (58.3%)  —¡º— ‰°à∑’Ëµ“¬

8 √“¬ (56.7%) ·≈–‡°Á∫‡π◊ÈÕ‰°à∑’ËªÉ«¬µ“¬‰«â„π∫â“π 6

√“¬ (50%) ®“°°“√»÷°…“√–∫“¥«‘∑¬“‡™‘ß«‘‡§√“–Àåæ∫

«à“ ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥‚√§‰¢âÀ«—¥π°¡“°∑’Ë ÿ¥‰¥â·°à

°“√‡°Á∫‡π◊ÈÕ‰°à∑’ËªÉ«¬µ“¬‰«â„π∫â“π (OR 16.7 : 33.3-

84.6) °“√ —¡º— ‰°à∑’Ëµ“¬ (OR 11.0 : 2.7-45.4) ·≈–

°“√ —¡º— ‰°à∑’ËªÉ«¬ (OR 9.2 : 2.3-37.2) µ“¡≈”¥—∫6

≈—°…≥–∑“ß√–∫“¥«‘∑¬“¢ÕßºŸâªÉ«¬ ¥—ß· ¥ß„π¿“æ∑’Ë 1,

2 ·≈–µ“√“ß∑’Ë 1, 2

„π™à«ß‡¥◊Õπ¡’π“§¡ ∂÷ß ‡¡…“¬π §.». 2004 ¡’

√“¬ß“π°“√µ‘¥‡™◊ÈÕ‰¢âÀ«—¥π° H7 „πª√–‡∑»·§π“¥“

„π§π¶à“‰°à·≈–§π‡≈’È¬ß‰°à ®”π«π 2 √“¬ ‚¥¬¡’Õ“°“√

µ“·¥ß ·≈–‰¢âÀ«—¥ À≈—ß°“√√—°…“‚¥¬ oseltamivir

ºŸâªÉ«¬∑—Èß 2 √“¬¡’Õ“°“√¥’¢÷Èπ ·≈–À“¬‡ªìπª°µ‘
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Uttaradit (1) ë


ë Khon Kaen (1)

ë Nakhon Ratchasima (1)
ë Lop Buri (1)

ë Ayutthaya (1)

ë Kanchanaburi (2)

Sukhothai (1) ë


Chaiyaphum (1) ë

Suphan Buri (3)ë


¿“æ∑’Ë 1  · ¥ß geoqraphical distribution ¢ÕßºŸâªÉ«¬‰¢âÀ«—¥π° (H5N1) „πª√–‡∑»‰∑¬ ªï §.». 2004 (®”π«πºŸâªÉ«¬)
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No
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nt
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Age

0

2

4

6

8

<10 11-20 21-30 31-40 41-50 51-60

¿“æ∑’Ë 2  · ¥ß°“√°√–®“¬¢ÕßÕ“¬ÿ·≈–‡æ»¢ÕßºŸâªÉ«¬‰¢âÀ«—¥π° (H5N1) „πª√–‡∑»‰∑¬ ªï §.». 2004

µ“√“ß∑’Ë 2 · ¥ß≈—°…≥–∑“ß√–∫“¥«‘∑¬“¢ÕßºŸâªÉ«¬‰¢âÀ«—¥π° (H5N1) „πª√–‡∑»‰∑¬ ªï §.». 2004

Patient No.
1

2

3

4

5

6

7

8

9

10

11

12

Onset
03/01/04

06/01/04

07/01/04

19/01/04

20/01/04

21/01/04

24/01/04

25/01/04

26/01/04

03/02/04

13/02/04

01/03/04

sex
M

M

M

F

F

M

M

M

M

F

M

F

age (yrs)
7

6

6

58

27

4

6

2

13

47

29

39

province
Suphan Buri

Kanchanaburi

Sukhothai

Suphan Buri

Uttaradit

Khon Kaen

Kanchanaburi

Suphan Buri

Chaiyaphum

Lop Buri

Nakhon Ratchasima

Ayutthaya

LOS*
24

18

16

7

6

5

6

12

15

6

17

10

Outcome
died;03/02/04

died;26/01/04

died;27/01/04

died;27/01/04

recovered

died;03/02/04

died;02/02/04

recovered

died;14/02/04

recovered

recovered

died;12/03/04
* LOS = Length of stay in hospital

µ“√“ß∑’Ë 1 Confirmed human cases of avian influenza A(H5N1) in 2004

Country / Territory
Thailand

Viet Nam

Total

Total cases
12

22

34

Deaths (%)
8 (68)

15 (67)

23 (68)
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æ¬“∏‘ ¿“æ7

®“°°“√√–∫“¥¢Õß‰¢âÀ«—¥π° H5N1 ∑’ËŒàÕß°ß‡¡◊ËÕ

‡¥◊Õπæƒ…¿“§¡ ∂÷ß ∏—π«“§¡ §.». 1997 ¡’ºŸâªÉ«¬

®”π«π 18 √“¬ „π®”π«ππ’ÈºŸâªÉ«¬ 8 √“¬ ¡’Õ“°“√¢Õß

‰¢âÀ«—¥À≈Õ¥≈¡Õ—°‡ ∫ ºŸâªÉ«¬ 4 √“¬ ‡ªìπªÕ¥∫«¡

√ÿπ·√ß ·≈–¡’°“√À“¬„®≈â¡‡À≈« ·µà√Õ¥™’«‘µ „π¢≥–

∑’Ë¡’ºŸâªÉ«¬ 6 √“¬‡ ’¬™’«‘µ®“° ARDS ·≈– MODS

‰¡àæ∫°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬´È”‡µ‘¡  —ππ‘…∞“π«à“æ¬“∏‘

 ¿“æ ¢ÕßºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ®“°‰¢âÀ«—¥π° H5N1 Õ“®

·µ°µà“ß ®“°æ¬“∏‘ ¿“æ¢ÕßºŸâªÉ«¬‰¢âÀ«—¥„À≠à∑—Ë«‰ª

(H1-H3)

‰¥â¡’°“√ºà“™—π Ÿµ√ (autopsy) „πºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ

2 √“¬ ®–π”‡ πÕ„π√“¬ºŸâªÉ«¬‡¥Á°À≠‘ßÕ“¬ÿ 13 ªï °àÕπ

ªÉ«¬¡’ ÿ¢¿“æ·¢Áß·√ß¥’¡“µ≈Õ¥ ºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√

·∫∫‰¢âÀ«—¥„À≠à ‚¥¬¡’‰¢â πÈ”¡Ÿ° ª«¥»’√…– ª«¥‡¡◊ËÕ¬

µ“¡µ—« µàÕ¡“¡’ªÕ¥Õ—°‡ ∫ ·≈–¥”‡π‘π‰ª‡ªìπ ARDS

ºŸâªÉ«¬¡’ leucopenia,  lymphopenia ·≈– thrombocy-

topenia µàÕ¡“ ºŸâªÉ«¬‡ ’¬™’«‘µ®“° multiple organ failure

º≈°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“ æ∫«à“ √–∫∫ hemato-lym-

phoid ¡’ hypoplastic bone marrow, reversed my-

eloid to erythroid ratio ¡’ histiocytic hyperplasia

√à«¡°—∫ active hemophagocytosis · ¥ß∂÷ß¿“«–

reactive hemophagocytic syndrome √–∫∫À“¬„®∑’Ë

ªÕ¥æ∫‡ªìπ≈—°…≥– organizing diffuse alveolar da-

mage √à«¡°—π interstitial fibrosis ·≈– cystically

dilated air spaces ‰¡àæ∫«à“¡’ bacterial À√◊Õ fungal

superimposed infection æ∫‡™◊ÈÕ influenza A/H5-

specific antigen „π‡π◊ÈÕªÕ¥‡∑à“π—Èπ ‚¥¬‰¡àæ∫«à“¡’°“√

invasion ¢Õß‡™◊ÈÕ H5N1 ‰ª¬—ßÕ«—¬«–Õ◊Ëπ ‰¥â¡’°“√µ√«®

¥Ÿ√–¥—∫¢Õß cytokine ´÷Ëß‡ªìπ inflammatory media-

tors æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß sIL-2r, IL-6, IFN-σ  ·≈–

TNF-α ‡ªìπ≈—°…≥–¢Õß¿“«– hypercytokinemia ´÷Ëß

∑”„Àâ‡°‘¥ ¿“«–¢Õß cytokine-driven condition §◊Õ

systemic inflammatory response syndrome (SIRS),

multiple organ dysfunction syndrome (MODS),

reactive hemophagocytic syndrome ·≈– ARDS

∑”„ÀâºŸâªÉ«¬¡’Õ“°“√√ÿπ·√ß ¡’Õ—µ√“°“√µ“¬ Ÿß®“°¿“«–

‡À≈à“π’È ´÷Ëß·µ°µà“ß®“°ºŸâªÉ«¬‰¢âÀ«—¥„À≠à‚¥¬∑—Ë«‰ª

°“√µ‘¥µàÕ
√–À«à“ß —µ«åªÉ«¬ À√◊Õ —µ«åªï°∑’Ë‡ ’¬™’«‘µ®“°‚√§

π’È¡“ Ÿà§π ‡°‘¥®“°°“√ —¡º—  —µ«åπ—Èπ‚¥¬µ√ß (droplet and

direct contact) ·≈–‚¥¬∑“ßÕâÕ¡ (indirect contact)

®“°°“√ —¡º— °—∫ ‘Ëß§—¥À≈—Ëß¢Õß —µ«å∑’ËªÉ«¬‡ªìπ‚√§ ‡™àπ

 —¡º— °—∫Õÿ®®“√– πÈ”¡Ÿ° πÈ”µ“ πÈ”≈“¬¢Õß —µ«åªÉ«¬

®“°√“¬ß“π¢ÕßºŸâªÉ«¬„π∫â“π‡√“æ∫«à“ºŸâªÉ«¬‰¥âπ”‰°à∑’Ë

ªÉ«¬ À√◊Õµ“¬¡“∑”Õ“À“√°‘π°—π„π∫â“π ∑”„Àâ‡°‘¥°“√

µ‘¥‡™◊ÈÕ‰¥â„π√–À«à“ß∑’Ë —¡º— °—∫ —µ«åªÉ«¬‡À≈à“π’È·≈–

√–À«à“ß°“√ª√ÿßÕ“À“√ °“√µ‘¥µàÕ√–À«à“ß§π Ÿà§π¬—ß‰¡à

‡ªìπ∑’Ë¬◊π¬—π·πàπÕπ ·µà¡’√“¬ß“π®“°Õß§å°“√Õπ“¡—¬‚≈°8

∂÷ß§√Õ∫§√—«™“«‡«’¬¥π“¡§√Õ∫§√—«Àπ÷Ëß´÷Ëß¡’ºŸâªÉ«¬‡ªìπ

‰¢âÀ«—¥π° 4 √“¬ ‚¥¬‡ªìπæ’Ë™“¬ 1 √“¬ πâÕß “« 2 √“¬

·≈–¿√√¬“ 1 √“¬ ≈”¥—∫‡Àµÿ°“√≥å‡°‘¥¢÷Èπ‚¥¬æ’Ë™“¬·≈–

πâÕß “«§π‚µ‰¥âπ”‡ªì¥¡“∑”Õ“À“√°‘π‡≈’È¬ß À≈—ß®“°π—Èπ

2 §ππ’È°ÁªÉ«¬¡’Õ“°“√¢Õß‰¢âÀ«—¥π° À≈—ß®“°π—Èπ¿√√¬“

·≈–πâÕß “«§π‡≈Á°∑’Ë‰¡à¡’ª√–«—µ‘ —¡º— °—∫ —µ«åªï° ·µà

§Õ¬ª√ππ‘∫—µ‘ “¡’·≈–πâÕß “«∑’ËªÉ«¬ ‡°‘¥Õ“°“√ªÉ«¬¢Õß

‰¢âÀ«—¥π°µ“¡¡“ ∑”„Àâ —ππ‘…∞“π«à“¿√√¬“·≈–πâÕß “«

§π‡≈Á°µ‘¥‡™◊ÈÕ®“° “¡’·≈–πâÕß “«§π·√°∑’Ë‡µ√’¬¡

Õ“À“√ µàÕ¡“ “¡’·≈–πâÕß “«∑—Èß 2 §π‡ ’¬™’«‘µ ‡À≈◊Õ

‡æ’¬ß¿√√¬“∑’Ë√Õ¥™’«‘µ ·µà√“¬ß“π à«π„À≠à∑’Ëæ∫«à“¡’°“√

µ‘¥‚√§®“°§π Ÿà§π¡—°‰¡à· ¥ßÕ“°“√ À√◊Õ¡’Õ“°“√‰¡à

√ÿπ·√ß

ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§ §◊ÕºŸâ∑’Ë¡’Õ“™’æ

·≈–„°≈â™‘¥°—∫ —µ«åªï° ‡™àπ ºŸâ‡≈’È¬ß ¶à“ ¢π àß ¢π¬â“¬

ºŸâ¢“¬ —µ«åªï°·≈–´“° —µ«åªï° ‡¥Á°∑’Ë™Õ∫‡≈àπ§≈ÿ°§≈’

°—∫ —µ«åªï°  —µ«∫“≈ ·≈– —µ«·æ∑¬å

Õ“°“√·≈–Õ“°“√· ¥ß4,9
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