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 A live attenuated tetravalent dengue vaccine development in Thailand : 

progress, problem and opportunity

 The discovery at the University of Hawaii that dengue viruses could be propa-

gated serially in primary dog kidney (PDK) cells offered an initial step for development 

of live dengue vaccines. At Mahidol University, dengue 1, 2 and 4 viruses could  

successfully propagate in PDK cells, whereas dengue 3 virus could not and was to 

serially passaged in primary green monkey kidney (PGMK) cells. Certain biological 

attributes were used for selection of candidate dengue vaccince viruses. Progeny 

viruses in PDK and PGMK cells revealed progressive modification in phenotypic markers 

of all 4 dengue serotypes.

 Seven monovalent dengue vaccine candidates were selected and used in phase 

1 clinical trials in flavivirus non-immune subjects. Monovalent dengue 1, 2 and 4 

candidate vaccines were proved to be safe and immunogenic. These 3 acceptably 

attenuated dengue vaccines could be used for immunization in one injection resulted 

in strong neutralizing antibodies against dengue 1, 2 and 4 serotypes in all vaccinees. 

This marked an important milestone in using products based on PDK cell passage. 

Using underattenuated dengue 3 progeny adapted in PGMK revealed viral interference 

in the tetravalent combination. After fixing the dengue 3 problem, opportunity of having 

an ideal tetravalent dengue vaccine with balanced immunogenicity is now opened.
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º·¹Ó

äÇÃÑÊÇÑ¤«Õ¹à´ç§¡ÕèáÅÐ»ÃÐÇÑμÔ¤ÇÒÁà»š¹ÁÒáÅÐ 
¡ÒÃÃÐºÒ´¢Í§âÃ¤

 àª×éÍäÇÃÑÊà´ç§¡Õèà»š¹ RNA viruses, family 

Flaviviridae, genus Flavivirus áº‹§ä Œ́à»š¹ 4 

serotypes ̈ Ò¡¡ÒÃÈÖ¡ÉÒàÃÕÂ§ÅÓ Ñ́ºÊÒÃ¾Ñ¹¸Ø¡ÃÃÁ

¾ºÇ‹ÒÁÕ¤ÇÒÁËÅÒ¡ËÅÒÂ¢Í§ÊÒÂ¾Ñ¹¸Ø�μ‹Ò§¢Í§äÇÃÑÊ 

à´ç§¡ÕèÁÒ¡ ·ÓãËŒÁÕ¡ÒÃ¨Óá¹¡àª×éÍäÇÃÑÊáμ‹ÅÐ sero-

types ÍÍ¡ä»ÍÕ¡ 3-5 subtypes ¤ÇÒÁÊÓ¤ÑÞ¢Í§ 

âÃ¤à ḉ§¡ÕèàÃÔèÁã¹ª‹Ç§Ê§¤ÃÒÁâÅ¡¤ÃÑé§·Õè 2 (¤.È. 1945) 

àÁ×èÍÁÕ¡ÒÃÃÐºÒ´¢Í§âÃ¤ÍÂ‹Ò§ÃØ¹áÃ§ ã¹¨Ñ§ËÇÑ´ 

¹Ò§Ò«Ò¡ÔáÅÐ¾×é¹·Õèã¡ÅŒà¤ÕÂ§ »̃¨¨ØºÑ¹äÇÃÑÊà´ç§¡Õè     

ä Œ́á¾Ã‹¡ÃÐ¨ÒÂã¹»ÃÐà·Èà¢μÃŒÍ¹áÅÐ¡Öè§à¢μÃŒÍ¹ 

·Ñé§ã¹àÍàªÕÂμÐÇÑ¹ÍÍ¡à©ÕÂ§ãμŒ á»«Ô¿�¡μÐÇÑ¹ÍÍ¡ 

ºÒ§Ê‹Ç¹¢Í§ÍÑ¿ÃÔ¡Ò ÍàÁÃÔ¡Ò¡ÅÒ§áÅÐãμŒ â´ÂÁÕÂØ§ 

Aedes à»š¹¾ÒËÐÊÓ¤ÑÞã¹¡ÒÃ¹ÓâÃ¤

 ÊÓËÃÑº»ÃÐà·Èä·Â ÁÕÃÒÂ§Ò¹¢Í§âÃ¤ä¢Œà´ç§¡Õè 

¤ÃÑé§áÃ¡ã¹ ¤.È. 1949 ºÑ´¹Õéà»š¹àÇÅÒ¡Ç‹Ò 60 »‚   

áÅŒÇ·ÕèâÃ¤à´ç§¡Õèä Œ́á¾Ã‹ã¹»ÃÐà·È¢Í§àÃÒ·Ñé§áºº 

Endemic áÅÐ Epidemic ·ÓãËŒÁÕ¼ÙŒ»†ÇÂÃÇÁ¡Ñ¹  

¹ÑºÅŒÒ¹¤¹ áÅÐÁÕ¨Ó¹Ç¹Ë¹Öè§·ÕèàÊÕÂªÕÇÔμ¡‹Í¹ÇÑÂ      

ÍÑ¹ÊÁ¤ÇÃ ã¹ÃÐÂÐ 10 »‚·Õè¼‹Ò¹ÁÒ»ÃÐà·Èä·Â 

ÁÕ¼ÙŒ»†ÇÂÃÒÇ 50,000-100,000 ¤¹ à»š¹»ÃÐ¨Ó·Ø¡»‚ 

¡ÒÃ¡ÃÐ¨ÒÂ¢Í§âÃ¤à¤Â¾ºÍÑμÃÒ»†ÇÂÊÙ§ÊØ´ã¹à´ç¡ 

ÍÒÂØ 5-9 »‚ »̃¨¨ØºÑ¹ÍÑμÃÒ»†ÇÂÊÙ§ÊØ´¾ºã¹à´ç¡ÍÒÂØ

ÊÙ§¢Öé¹ áÅÐÁÕ¼ÙŒãËÞ‹à»š¹âÃ¤à´ç§¡Õèà¾ÔèÁÁÒ¡¢Öé¹àª‹¹¡Ñ¹ 

·Ø¡æ »‚̈ Ð¾ºÁÕäÇÃÑÊà ḉ§¡Õè·Ñé§ 4 serotypes ËÁØ¹àÇÕÂ¹ 

ÍÂÙ‹ã¹¸ÃÃÁªÒμÔà»š¹»ÃÐ¨Ó ÍÑμÃÒÊ‹Ç¹¢Í§áμ‹ÅÐ 

serotype ÍÒ¨á»Ãà»ÅÕèÂ¹ä»ä Œ́ºŒÒ§ã¹áμ‹ÅÐ»‚ ·ÓãËŒ 

Ê¶Ò¹¡ÒÃ³ �¢Í§âÃ¤ÁÕ¤ÇÒÁÂ×´àÂ×éÍ áÅÐà»š¹ÀÒÃÐ 

´ŒÒ¹àÈÃÉ°¡Ô¨ (Economic Burden) ¢Í§»ÃÐà·È 

à»š¹ÍÂ‹Ò§ÁÒ¡

 ÃÒÂ§Ò¹©ºÑº¹Õéà»š¹¡ÒÃÃÇºÃÇÁ»ÃÐÊº¡ÒÃ³�

¢Í§ÈÙ¹Â �ÇÔ¨ÑÂáÅÐ¾Ñ²¹ÒÇÑ¤«Õ¹ ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å 

ã¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õèª¹Ô´àª×éÍà»š¹Í‹Í¹Ä·¸Ôì «Öè§ 

´Óà¹Ô¹¡ÒÃÁÒà»š¹àÇÅÒ¡Ç‹Ò 25 »‚ »ÃÐÊº¡ÒÃ³�·Õèä Œ́ÃÑº 

¨Ò¡¡ÒÃ·ÓÇÔ̈ ÑÂ·ÓãËŒÁÕ¡ÒÃμÑé§à»‡ÒËÁÒÂã¹¡ÒÃ¾Ñ²¹Ò 

ÇÑ¤«Õ¹à´ç§¡Õèª¹Ô´ÃÇÁà¢çÁà´ÕÂÇ ã¹¢³Ðà´ÕÂÇ¡Ñ¹¡ç    

ÊÒÁÒÃ¶ÊÃŒÒ§ÊÁ´ØÅ¢Í§ÀÙÁÔ¤ØŒÁ¡Ñ¹μ‹ÍμŒÒ¹äÇÃÑÊà´ç§¡Õè

ä Œ́·Ñé§ 4 ª¹Ô´ã¹¼ÙŒ·Õèä Œ́ÃÑºÇÑ¤«Õ¹

ÇÑ¤«Õ¹à ḉ§¡Õèàª×éÍà»š¹Í‹Í¹Ä· Ô̧ìà¾ÒÐàÅÕéÂ§ã¹ÊÁÍ§ 

Ë¹Ù

 ã¹ÃÐÂÐàÃÔèÁμŒ¹ÁÕ¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à ḉ§¡Õèàª×éÍ     

à»š¹ª¹Ố áÃ¡ãªŒÊÁÍ§Ë¹Ùà»š¹°Ò¹¡Å‹ÒÇ¤×Í ã¹ ¤.È. 

1945 Sabin áÅÐ Schlesinger(1)  ·Ó¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹ 

Dengue 1 (Hawaii strain) ¨Ò¡¹Ñé¹ä´Œ·Ó¡ÒÃ     

·´ÊÍº¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐ»ÃÐÊÔ· Ô̧ÀÒ¾ÀÙÁÔ¤ØŒÁ¡Ñ¹ 

ã¹ÍÒÊÒÊÁÑ¤Ã 36 ¤¹ ã¹¨Ó¹Ç¹¹ÕéÁÕ 16 ¤¹ ·Õèä Œ́ÃÑº 

¡ÒÃ·Ó challenged study â´Â©Õ´´ŒÇÂ wild type 

Dengue 1 virus ãËŒá¡‹¼ÙŒà¤Âä Œ́ÃÑºÇÑ¤«Õ¹  μ‹ÍÁÒã¹ 

¤.È. 1950 Schlesinger ·Ó¡ÒÃà¾ÒÐàÅÕéÂ§äÇÃÑÊà´ç§¡Õè 

ã¹ chick embryo(2) ¾ºÇ‹ÒËÒ¡ãËŒÇÑ¤«Õ¹à´ç§¡Õè¼ÊÁ

¡ÑºÇÑ¤«Õ¹ä¢ŒàËÅ×Í§ (Yellow Fever) ̈ ÐÁÕ interfer-

ence phenomenon à¡Ô´¢Öé¹ã¹ ¤.È. 1952  ÁÕ¡ÒÃ 

¾Ñ²¹Ò Dengue 2 (New Guinea C strain) ã¹ 

ÊÁÍ§Ë¹Ù(3, 4) àÁ×èÍ©Õ´àª×éÍà¢ŒÒä»ã¹ÊÁÍ§ÅÔ§à¾ÕèÍ 

μÃÇ¨ÊÍº¤ÇÒÁ»ÅÍ´ÀÑÂ ¾ºÇ‹ÒäÇÃÑÊ·ÓãËŒÁÕ¾ÂÒ¸Ô

ÊÀÒ¾à¡Ô´¢Öé¹ã¹à¹×éÍÊÁÍ§ÅÔ§ Ê‹§¼ÅãËŒμŒÍ§ÂØμÔ¡ÒÃ  

¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õèâ´ÂãªŒÊÁÍ§Ë¹Ùä»ã¹·ÕèÊØ´

ÇÑ¤«Õ¹à´ç§¡Õèàª×éÍà»š¹Í‹Í¹Ä· Ô̧ì¾Ñ²¹Òâ´ÂãªŒà«ÅÅ � 
à¾ÒÐàÅÕéÂ§

 ã¹ ¤.È. 1936 Lloyd, Theiler áÅÐ Nicci 

ÃÒÂ§Ò¹àª×éÍäÇÃÑÊ Yellow Fever ÁÕ¤Ø³ÊÁºÑμÔ¤ÅÒÂ
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¤ÇÒÁÃØ¹áÃ§Å§ àÁ×èÍà¾ÒÐàÅÕéÂ§äÇÃÑÊã¹à«ÅÅ �à¾ÒÐ- 

àÅÕéÂ§(5) μ‹ÍÁÒ·ÓãËŒÁÕ¡ÒÃ¤Œ¹¾º Yellow Fever 17D 

vaccine «Öè§à»š¹ÇÑ¤«Õ¹·Õè́ ÕáÅÐÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂÁÒ¡ 

ã¹ ¤.È. 1949 Enders, Weller áÅÐ Robbin    

¤Œ¹¾ºà·¤â¹âÅÂÕ¡ÒÃà¾ÒÐàÅÕéÂ§à«ÅÅ�à¹×éÍàÂ×èÍ(6) Ê‹§¼Å 

ãËŒÁÕ¡ÒÃ¤Œ¹¾ºÇÑ¤«Õ¹ª¹Ố àª×éÍà»š¹Í‹Í¹Ä·¸ÔìÍÕ¡ËÅÒÂ

ª¹Ô´ã¹àÇÅÒμ‹ÍÁÒ ÃÇÁ·Ñé§¡ÒÃãªŒà«ÅÅ�à¾ÒÐàÅÕéÂ§·Õè 

¤ÇÒÁ»ÅÍ´ÀÑÂÊÙ§¡Ç‹Òã¹¡ÒÃ¾Ñ²¹Ò§Ò¹ÇÑ¤«Õ¹á·¹

¡ÒÃãªŒÊÁÍ§Ë¹Ù ã¹ ¤.È. 1971 Ê¶ÒºÑ¹ÇÍÅàμÍÃ �ÃṌ  

¡Í§·Ñ¾º¡ÊËÃÑ°Ï ·Ó¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õè·Ñé§ 4 

ª¹Ố  â´Â·ÓãËŒàª×éÍäÇÃÑÊà¡Ố  mutation ́ ŒÇÂÊÒÃà¤ÁÕ 

μ‹Í¨Ò¡¹Ñé¹¨Ö§·Ó¡ÒÃ¤Ñ´àÅ×Í¡ clone ª¹Ô´ small 

plaque Ê¶ÒºÑ¹´Ñ§¡Å‹ÒÇãªŒàÇÅÒÃ‹ÇÁ 10 »‚ (¤.È. 

1975-1985) ã¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õèàª×éÍà»š¹â´Â

ãªŒà·¤¹Ô¤¹ÕéÃÇÁ·Ñé§·Ó¡ÒÃ·´ÊÍºã¹¤¹(7-14) ¾ºÇ‹Ò 

ÇÑ¤«Õ¹à ḉ§¡Õè ª¹Ố ·Õè 1 áÅÐ 3 ÂÑ§Í‹Í¹Ä· Ô̧ì (attenu-

ate) äÁ‹¾ÍáÅÐÊÒÁÒÃ¶¡‹ÍãËŒà¡Ô´âÃ¤ä¢Œà´ç§¡Õèä Œ́ 

ÇÑ¤«Õ¹à´ç§¡Õè ª¹Ô´·Õè 2 ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂáμ‹ÊÃŒÒ§ 

ÀÙÁÔ¤ØŒÁ¡Ñ¹ä Œ́ã¹ÃÐ Ñ́ºμèÓæ ÊÓËÃÑºÇÑ¤«Õ¹à ḉ§¡Õè ª¹Ố ·Õè

4 ¹Ñé¹ àª×éÍäÇÃÑÊäÁ‹ÊÒÁÒÃ¶¡ÃÐμØŒ¹ÀÙÁÔ¤ØŒÁ¡Ñ¹ã¹¤¹ä Œ́

μÒÃÒ§·Õè 1  ÃÒÂÅÐàÍÕÂ´¢Í§àª×éÍäÇÃÑÊà ḉ§¡Õè·ÕèÈÙ¹Â�ÇÑ¤«Õ¹ä Œ́ÃÑº¨Ò¡ÁËÒÇÔ·ÂÒÅÑÂÎÒÇÒÂ áÅÐÇÑ¤«Õ¹à ḉ§¡Õè 

   μÑÇàÅ×Í¡·ÕèË¹‹ÇÂ§Ò¹¾Ñ²¹Òã¹àÇÅÒμ‹ÍÁÒ

* PGMK = Primary Green Monkey Kidney cells, ** FRhL = Fetal Rhesus Lung cells

DENV-1 (16007)

DENV-2 (16681)

DENV-3 (16562)

DENV-4 (1036)

PDK

PDK

PGMK*

PDK

PDK 1-10

PDK 1-10

PGMK 1-5

PDK 1-10

PDK 11-43

PDK 11-60

PGMK 6-50

PDK 11-60

PDK 13, 20, 30 áÅÐ 43

PDK    53

PGMK 30 FRhL-3**

PDK 48

äÇÃÑÊ
Cell

·ÕèãªŒà¾ÒÐàÅÕéÂ§

äÇÃÑÊà´ç§¡Õè·Õè¾Ñ²¹Ò·Õè

Á. ÎÒÇÒÂ

äÇÃÑÊà´ç§¡Õè«Öè§¾Ñ²¹Ò

·ÕèÈÙ¹Â�ÇÑ¤«Õ¹ Á.ÁËÔ´Å
äÇÃÑÊà´ç§¡Õè·Õè 

Á. ÁËÔ´Å¤Ñ´àÅ×Í¡ÈÖ¡ÉÒã¹¤¹

Ê¶ÒºÑ¹ÇÍÅàμÍÃ �ÃÕ´¨Ö§ä Œ́¢ŒÍÊÃØ»áÅÐÂØμÔ¡ÒÃ¾Ñ²¹Ò

ÇÑ¤«Õ¹à´ç§¡Õèàª×éÍà»š¹Í‹Í¹Ä·¸Ôìâ´ÂÇÔ¸Õ¹Õéä»ã¹·ÕèÊØ´

§Ò¹¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õèàª×éÍà»š¹Í‹Í¹Ä·¸Ôì·ÕèÈÙ¹Â�ÇÔ¨ÑÂ
áÅÐ¾Ñ²¹ÒÇÑ¤«Õ¹ ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å

 ¨Ò¡¡ÒÃ»ÃÐªØÁ Research Study Group 

¢Í§Í§¤�¡ÒÃÍ¹ÒÁÑÂâÅ¡·Õè¡ÃØ§¹ÔÇà´ÅÎÕ ã¹ ¤.È. 1977 

·Õ è»ÃÐªØÁä´Œá¹Ð¹ÓãËŒ¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õ è¢Ö é¹ÁÒ      

ÊÓËÃÑºãªŒÂÑºÂÑé§¡ÒÃá¾Ã‹¡ÃÐ¨ÒÂáÅÐ¤Çº¤ØÁâÃ¤  

ã¹¡ÒÃ¹ÕéÁËÒÇÔ·ÂÒÅÑÂÎÒÇÒÂ (Dr.Scott B. Hal-

stead) ÃÑº¼Ô´ªÍºã¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õ èã¹ 

ÃÐÂÐáÃ¡àÃÔèÁ â´ÂãªŒ primary dog kidney (PDK) 

cells ÁÕ¡ÒÃ½ƒ¡ÍºÃÁºØ¤ÅÒ¡ÃáÅÐÊ‹§ÁÍºäÇÃÑÊà ḉ§¡Õè 

PDK passage ·Õè 5-10 ãËŒá¡‹¹Ñ¡ÇÔ¨ÑÂ¢Í§ÁËÒ-

ÇÔ·ÂÒÅÑÂÁËỐ Å«Öè§ÁÕ È.´Ã.³Ñ° ÀÁÃ»ÃÐÇÑμÔà»š¹¼ÙŒÇÔ̈ ÑÂ 

ËÅÑ¡à¾×èÍ·Ó¡ÒÃÈÖ¡ÉÒÃÒÂÅÐàÍÕÂ´à¡ÕèÂÇ¡Ñº¤Ø³ÊÁºÑμÔ 

¢Í§àª×éÍäÇÃÑÊÃØ‹¹μ‹Ò§æ ã¹ PDK áÅÐ¤Ñ́ àÅ×Í¡ÇÑ¤«Õ¹ 

à´ç§¡Õ èª¹Ô´μ Œ¹áºº à¾× èÍãªŒã¹¡ÒÃ·´ÊÍºã¹¤¹ 

( Ù́μÒÃÒ§·Õè 1)
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 ã¹ª‹Ç§ÊÁÑÂ¹Ñé¹¾ºÇ‹Ò PDK à»š¹à«ÅÅ�·ÕèàËÁÒÐ 

ÊÓËÃÑº¡ÒÃ¼ÅÔμÇÑ¤«Õ¹ËÑ́  áÅÐËÑ́ àÂÍÃÁÑ¹ã¹»ÃÐà·È 

ÊËÃÑ°ÍàÁÃÔ¡Ò â¤Ã§¡ÒÃ¹Õé¨Ö§¹Ó PDK cells ÁÒãªŒ 

attenuateäÇÃÑÊà´ç§¡Õè ¡ÒÃ·Ó serial passage ã¹ 

PDK ËÃ×Í PGMK cells ¢ºÇ¹¡ÒÃ¹Õé¡‹ÍãËŒà¡Ô´¡ÒÃ 

à»ÅÕèÂ¹á»Å§¢Í§äÇÃÑÊ·Õèà¾ÒÐàÅÕéÂ§áμ‹ÅÐÃØ‹¹áºº 

¤‹ÍÂà»š¹¤‹ÍÂä» â´Â PDK cells ¨Ð¤Ñ´¡ÃÍ§àÅ×Í¡ 

à©¾ÒÐºÒ§ subpopulation ¢Í§äÇÃÑÊà´ç§¡Õèà·‹Ò¹Ñé¹

ãËŒàμÔºâμμ‹Íä»ä Œ́ ̈ Ò¡¡ÒÃμÃÇ¨ÅÓ´ÑºÊÒÂ¾Ñ¹¸Ø¡ÃÃÁ 

¢Í§àª×éÍà´ç§¡Õè¾ºÇ‹Ò ËÅÑ§¨Ò¡¡ÒÃà¾ÒÐàª×éÍÍÂ‹Ò§ 

μ‹Íà¹×èÍ§ã¹ PDK cells ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§     

äÇÃÑÊ·ÕèÃÐ´Ñº¾Ñ¹¸Ø¡ÃÃÁà¡Ô´¢Öé¹ËÅÒÂ¨Ø´ ÃÇÁ·Ñé§     

áÊ´§¡ÒÃà»ÅÕèÂ¹á»Å§·Ò§¡ÒÂÀÒ¾ãËŒàËç¹ªÑ´à¨¹ 

àª‹¹ ¡ÒÃà»ÅÕèÂ¹¢¹Ò´¢Í§ plaque ¡ÒÃÅ´ÈÑ¡ÂÀÒ¾

ã¹¡ÒÃà¨ÃÔÞàμÔºâμã¹ÂØ§¨Ò¡ 100% àËÅ×Íà¾ÕÂ§ 1% 

à»š¹μŒ¹(15)

 àÁ×èÍÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å¤Ñ´àÅ×Í¡äÇÃÑÊà´ç§¡Õè 

μÑÇàÅ×Í¡ (candidate dengue virus) ·Ñé§ 4 serotypes 

ä Œ́áÅŒÇ ¤³Ð¼ÙŒÇÔ̈ ÑÂä Œ́ãªŒÃÐºº¡ÒÃàμÃÕÂÁÇÑ¤«Õ¹ª¹Ố

Seed Lot system ÁÕ¡ÒÃ·Ó general safety tests 

áÅÐ monkey neurovirulence safety tests (â´Â 

È.´Ã.ÈØÀ¡Ô¨ ÍÑ§ÈØÀÒ¡Ã) ÁÕ¤³Ð¡ÃÃÁ¡ÒÃ Peer 

Review ¢Í§Í§¤�¡ÒÃÍ¹ÒÁÑÂâÅ¡ (WHO/SEARO) 

»ÃÐªØÁ¾Ô¨ÒÃ³Ò¤ÇÒÁ¡ŒÒÇË¹ŒÒ¢Í§§Ò¹ÇÔ¨ÑÂà»š¹ 

»ÃÐ¨Ó·Ø¡»‚ÃÇÁ 12 »‚ ÁËÒÇÔ·ÂÒÅÑÂÁËỐ Åä´Œ·Ó¡ÒÃ 

μÃÇ¨ÊÍº safety áÅÐ immunogenicity ¢Í§ 

candidate dengue vaccines ã¹ÍÒÊÒÊÁÑ¤Ã¼ÙŒãËÞ‹ 

áÅÐÍÒÊÒÊÁÑ¤Ã¼ÙŒàÂÒÇ �̈ Ó¹Ç¹ËÅÒÂÃŒÍÂ¤¹ ( Ù́ºÑÞªÕ 

ÇÑ¤«Õ¹ã¹μÒÃÒ§·Õè 2)

 ÊÃØ»¼Å¢Í§¡ÒÃ·´ÊÍºã¹ÍÒÊÒÊÁÑ¤Ã¾ºÇ‹Ò

ÇÑ¤«Õ¹ DENV-1 PDK 13 ÁÕ»ÃÐÊÔ· Ô̧ÀÒ¾´Õ 

DENV-2 PDK 53 ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾´ÕÁÒ¡ DENV-3 

PGMK30/F3 ÂÑ§ÁÕ¤ÇÒÁÊÒÁÒÃ¶¡‹ÍâÃ¤ä Œ́ ¨ÓμŒÍ§ 

»ÃÑº»ÃØ§á¡Œ ä¢ áÅÐ DENV-4 PDK 48 

ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ ´Õ(16) ·ÓãËŒ¤³Ð¼ÙŒÇÔ¨ÑÂμŒÍ§»ÃÑº»ÃØ§

á¡Œä¢ÇÑ¤«Õ¹à´ç§¡Õèª¹Ô´·Õè 3 ãËŒÊÓàÃç¨¡‹Í¹¹ÓÁÒÃÇÁ

¡ÑºÇÑ¤«Õ¹à´ç§¡Õè ª¹Ô´Í×è¹

μÒÃÒ§·Õè 2 ºÑÞªÕÇÑ¤«Õ¹à´ç§¡Õèª¹Ố àª×éÍà»š¹Í‹Í¹Ä·¸Ôì·ÕèÁËÒÇÔ·ÂÒÅÑÂÁËỐ Å¹Óä»·´ÊÍºã¹ÍÒÊÒÊÁÑ¤Ã¼ÙŒãËÞ‹ 

   áÅÐà´ç¡

Virus

I

II

III

IV

Monovalent DENV-1 PDK 13, 20, 30 áÅÐ 43

Monovalent DENV-2 PDK 53

Monovalent DENV-3 PGMK 30/FRhL-3

Monovalent DENV-4 PDK 48

Bivalent DENV-1 PDK 13 + DENV-2 PDK 53

Bivalent DENV-1 PDK 13 + DENV-4 PDK 48

Bivalent DENV-2 + 4

Trivalent DENV-1 PDK 13 + DENV-2 PDK 53 + DENV-4 PDK 48

Tetravalent DENV-1 PDK 13 + DENV-2 PDK 53 + DENV-3 PGMK30/F3 + DENV-4 

PDK 48
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ÈÑ¡ÂÀÒ¾ »̃ÞËÒ ÍØ»ÊÃÃ¤ ¢Í§ÇÑ¤«Õ¹à´ç§¡Õèàª×éÍ 

à»š¹Í‹Í¹Ä·¸Ôì

 ¨Ò¡ÃÒÂ§Ò¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à ḉ§¡Õè·Ñé§ 4 sero-

types ã¹»ÃÐà·Èä·Â «Öè§¼‹Ò¹¢ºÇ¹¡ÒÃ¾Ñ²¹ÒäÇÃÑÊ 

¨¹Í‹Í¹Ä· Ô̧ì ÁÕ¡ÒÃ©Ṍ ·´ÊÍºã¹ÍÒÊÒÊÁÑ¤Ã·Ñé§¼ÙŒãËÞ‹ 

áÅÐÍÒÊÒÊÁÑ¤Ãà´ç¡ (ÍÒÂØ 5-12 »‚) ¾ºÇ‹Ò ÇÑ¤«Õ¹

ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐÊÃŒÒ§ÀÙÁÔ¤ØŒÁ¡Ñ¹ä´Œ´Õ 3 sero-

types àÁ×èÍ¹ÓÇÑ¤«Õ¹·Ñé§ 3 ª¹Ô´ÁÒÃÇÁ©Õ´ã¹à¢çÁ    

à´ÕÂÇ¡Ñ¹¡çÂÑ§ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂ áÅÐÊÒÁÒÃ¶ÊÃŒÒ§ 

ÀÙÁÔ¤ØŒÁ¡Ñ¹ã¹ÍÒÊÒÊÁÑ¤Ã¤Ãº·Ñé§ 3 serotypes ·Õè   

©Õ´à¢ŒÒä»àª‹¹¡Ñ¹ ËÅÑ¡¡ÒÃ¹Õéà»š¹¡ÒÃ¤Œ¹¾ºáÅÐ        

ÃÒÂ§Ò¹ãËŒàËç¹à»š¹¤ÃÑé§áÃ¡¢Í§âÅ¡Ç‹ÒÁÕ¤ÇÒÁà»š¹  

ä»ä Œ́·Õè̈ Ð©Ṍ ÇÑ¤«Õ¹à ḉ§¡ÕèÃÇÁ¡Ñ¹ä Œ́ÍÂ‹Ò§¹ŒÍÂ 3 ª¹Ố  

ã¹à¢çÁà´ÕÂÇ¡Ñ¹(17) ¢³Ð¹Õé¤³Ð¼ÙŒÇÔ̈ ÑÂ¢Í§ÁËÒÇÔ·ÂÒÅÑÂ 

ÁËÔ´ÅÊÒÁÒÃ¶¾Ñ²¹ÒäÇÃÑÊà´ç§¡Õè serotype 3 ãËŒ  

Í‹Í¹Ä· Ô̧ìàª‹¹à ṌÂÇ¡ÑºäÇÃÑÊà ḉ§¡Õè serotype Í×è¹æ à»š¹ 

¼ÅÊÓàÃç¨áÅŒÇ ¨Ò¡¡ÒÃμÔ´μÒÁÍÒÊÒÊÁÑ¤Ã·Õèä Œ́ÃÑº  

ÇÑ¤«Õ¹à ḉ§¡Õè¢Í§ÁËÒÇÔ·ÂÒÅÑÂÁËỐ ÅªǾ áÃ¡æ ·Ñé§ 4 ª¹Ố  

¨Ó¹Ç¹ 150 ¤¹ à»š¹ÃÐÂÐàÇÅÒ¹Ò¹ 8-10 »‚ ¡ç 

¾ºÇ‹ÒÍÒÊÒÊÁÑ¤Ã·Ø¡¤¹ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂ(18) äÁ‹ÁÕ¼ÙŒä Œ́ 

ÃÑºÇÑ¤«Õ¹ÃÒÂã´»†ÇÂà»š¹âÃ¤ä¢ŒàÅ×Í´ÍÍ¡àÅÂ ·ÓãËŒ 

ä´Œ¢ŒÍÊÃØ»àº×éÍ§μŒ¹Ç‹Ò ÀÙÁÔ¤ØŒÁ¡Ñ¹·Õèà¡Ô´¢Öé¹¨Ò¡¡ÒÃ  

ãªŒÇÑ¤«Õ¹àª×éÍà»š¹Í‹Í¹Ä·¸Ôì¨ÐÍÂÙ‹ã¹Ã‹Ò§¡ÒÂä Œ́¹Ò¹ 

áÅÐÍÒ¨»‡Í§¡Ñ¹âÃ¤ä¢ŒàÅ×Í´ÍÍ¡ä´Œ

 àÁ×èÍ¾Ô¨ÒÃ³Òâ´ÂÀÒ¾ÃÇÁ »ÃÐà·Èä·ÂÁÕ    

ÈÑ¡ÂÀÒ¾ã¹¡ÒÃ¤Ô´¤Œ¹¹ÇÑμ¡ÃÃÁÇÑ¤«Õ¹à´ç§¡Õè ÁÕ¡ÒÃ 

Ã‹ÇÁ§Ò¹ÍÂ‹Ò§ã¡ÅŒªÔ´ÃÐËÇ‹Ò§Ë¹‹ÇÂ§Ò¹¢Í§ÁËÒ-    

ÇÔ·ÂÒÅÑÂáÅÐË¹‹ÇÂ§Ò¹¢Í§¡ÃÐ·ÃÇ§ÊÒ¸ÒÃ³ÊØ¢ 

ã¹¡ÒÃ·´ÊÍºÇÑ¤«Õ¹ÀÒ¤Ê¹ÒÁÃÐÂÐ·Õè 1 áÅÐ 2   

Í§¤�¤ÇÒÁÃÙŒ·Õèà¡Ô´¢Öé¹ã¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à´ç§¡Õè·Õè 

¼‹Ò¹ÁÒ ÊÒÁÒÃ¶¹ÓÁÒãªŒã¹¡ÒÃ»ÃÑº»ÃØ§¾Ñ²¹ÒÇÑ¤«Õ¹ 

ÃØ‹¹μ‹Íæ ÁÒãËŒÁÕ»ÃÐÊÔ·¸ÔÀÒ¾´Õ¢Öé¹ Ê‹§¼ÅãËŒ·ÕÁ§Ò¹

¢Í§»ÃÐà·Èä·ÂÁÕÈÑ¡ÂÀÒ¾ã¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹à ḉ§¡Õè 

μÑÇàÅ×Í¡·Ñé§ 4 serotype ãËŒÊÓàÃç̈ ÀÒÂã¹ÃÐÂÐàÇÅÒ 

ÍÑ¹ÊÑé¹ àª×èÍÇ‹ÒÇÑ¤«Õ¹à´ç§¡ÕèÍ‹Í¹Ä· Ô̧ì·ÕèãªŒËÅÑ¡¡ÒÃ¹Õé    

¡‹ÍãËŒà¡Ố ÀÙÁÔ¤ØŒÁ¡Ñ¹μ‹ÍμŒÒ¹àª×éÍäÇÃÑÊà ḉ§¡ÕèËÅÒ¡ËÅÒÂ 

ÊÒÂ¾Ñ¹¸Ø¡ÃÃÁÁÒ¡¡Ç‹ÒÇÑ¤«Õ¹à´ç§¡Õè·Õè¾Ñ²¹Ò â´Â    

ÇÔ¸ÕÍ×è¹ à¾ÃÒÐÁÕ neutralizing antibody ·Õè¨Óà¾ÒÐ 

μ‹ÍäÇÃÑÊà´ç§¡Õè¤Ãº·Ñé§ 4 ª¹Ô´ ÃÇÁ·Ñé§ÀÙÁÔ¤ØŒÁ¡Ñ¹ 

ª¹Ô´Â‹ÍÂÍ×è¹æ ·Õèà¡Ô´¨Ò¡Ê‹Ç¹Í×è¹æ ¢Í§äÇÃÑÊà´ç§¡Õè 

(¹Í¡àË¹×Í¨Ò¡Ê‹Ç¹ envelop) μÒÁ¤ÇÒÁÂÒÇàμçÁ 

àÊŒ¹¾Ñ¹¸Ø¡ÃÃÁ¢Í§àª×éÍäÇÃÑÊà´ç§¡Õè

 ÍÂ‹Ò§äÃ¡çμÒÁ »ÃÐà·Èä·ÂÂÑ§ÁÕ»˜ÞËÒáÅÐ  

ÍØ»ÊÃÃ¤ã¹¡ÒÃ¾Ñ²¹ÒÇÑ¤«Õ¹ãËŒ¤ÃºÇ§¨ÃÍÕ¡ÁÒ¡ 

àª‹¹ àÃÒÂÑ§äÁ‹ÁÕâÃ§§Ò¹ÇÑ¤«Õ¹μŒ¹áººÁÒμÃ°Ò¹ 

GMP à»š¹μŒ¹ÊÔè§μ‹Ò§æ àËÅ‹Ò¹ÕéÂÑ§¤§à»š¹»˜ÞËÒáÅÐ

ÍØ»ÊÃÃ¤·ÓãËŒÈÑ¡ÂÀÒ¾´ŒÒ¹ÇÑ¤«Õ¹¢Í§ä·Â äÁ‹¡ŒÒÇ 

ä»¢ŒÒ§Ë¹ŒÒμÃ§μÒÁà»‡ÒËÁÒÂ·ÕèÇÒ§äÇŒ

¡Ôμμ Ô¡ÃÃÁ»ÃÐ¡ÒÈ
 ¤³Ð¼ÙŒÇÔ̈ ÑÂã¤Ã‹¢Í¢Íº¤Ø³ã¹¤ÇÒÁÍ¹Øà¤ÃÒÐË� 

¢Í§·‹Ò¹·ÕèÁÕÃÒÂ¹ÒÁμ‹Íä»¹Õé ã¹¡ÒÃª‹ÇÂ´Óà¹Ô¹§Ò¹

·ÓãËŒ§Ò¹ÇÔ¨ÑÂÊÓàÃç¨ÅØÅ‹Ç§ä»ä Œ́

 - ¹¾.¸ÇÑª ¨ÒÂÐ¹ÕÂÐâÂ Ô̧¹  

  ¡Í§ÃÐºÒ´ÇÔ·ÂÒ ¡ÃÐ·ÃÇ§ÊÒ¸ÒÃ³ÊØ¢

 - ¹¾.ÊØªÒμÔ à¨μ¹àÊ¹  

  ¡Í§ÃÐºÒ´ÇÔ·ÂÒ ¡ÃÐ·ÃÇ§ÊÒ¸ÒÃ³ÊØ¢

 - ¤Ø³Í§ÍÒ¨ à¨ÃÔÞÊØ¢  

  ¡Í§¡Õ¯ÇÔ·ÂÒ ¡ÃÁ¤Çº¤ØÁâÃ¤

 - Ê.Ê.¨. Ñ̈§ËÇÑ´ÅÓ¾Ù¹ áÅÐ·ÕÁ§Ò¹

 - Ê.Ê.¨. Ñ̈§ËÇÑ´àÅÂ áÅÐ·ÕÁ§Ò¹

 - ¤³Ð¡ÃÃÁ¡ÒÃ¨ÃÔÂ¸ÃÃÁ ¡ÃÁ¡ÒÃá¾·Â�

 - WHO Peer Review Committee 

  áÅÐ
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 - ·ÕÁ§Ò¹ÇÔ̈ ÑÂ¢Í§ÈÙ¹Â�ÇÔ̈ ÑÂáÅÐ¾Ñ²¹ÒÇÑ¤«Õ¹

  • ´Ã.³Ã§¤� ¹Ô·ÑÈ¹�¾Ñ²¹Ò

  • ´Ã.¹ÇÅÍ¹§¤� Ô̈ÃÐ¡ÒÞ¨¹Ò¡Ô̈

  • ¤Ø³¡ÁÅª¹¡ ·Ñº·Í§

  • ¤Ø³ÇÑ¹ªÑÂ ¤³ÔμÇÔ·ÂÒ¹Ñ¹·�

  • ¤Ø³ÊØÃÑμ¹� »Ø³ÂË·ÑÂ¡ØÅ

  • ¤Ø³ÊÁ¹Ö¡ ¾ÅÒº ṌÇÑ²¹

 â¤Ã§¡ÒÃ¹Õéä Œ́ÃÑº·Ø¹Ê¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂ¨Ò¡ 
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