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6HWWLQJ�8S�RI�)LUVW��HDW�6WURNH�8QLW�LQ�D�7HUWLDU��&DUH��RVSLWDO�RI�1RUWK�
RI�,QGLD����3URVSHFWLYH�6WXG��IURP��SULO�-XQH�����

6HHPD�%DONULVKQD�:DVQLN����LPDQVKX�6LNUL����POHQGX��DGDY���0DGKXULPD�7DQHMD����
6XSUL�D�0LWWDO���6RSKL�D�6KHNK���6KDOLQL��DEDV�

,QGLDQ�-RXUQDO�RI�(PHUJHQF��0HGLFLQH
9ROXPH����1XPEHU����-XO����6HSWHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMHP���������;��������
��L�L�DO���WLFOH

�EVWUDFW

�LP�RI�W�H��W�G���3UHSDUHGQHVV�RI�KRVSLWDO�WR�GHDO�ZLWK�LOOQHVV�RFFXUULQJ�EHFDXVH�RI�LPSDFW�
RI�KHDW�ZDYH�

�DWH�LDO�D�G��HW�RG��$�WHDP�RI�GRFWRUV�ZHUH�DVVLJQHG�WKH�WDVN�RI�VHWWLQJ�XS�RI�KHDW�VWURNH�
XQLW�DQG�WUDLQLQJ�RI�GRFWRUV��VWDII�DQG�QXUVHV�ZLWKLQ�D�VKRUW�VSDQ�RI�WLPH�

��DO��L��� 7KH� FKDOOHQJHV� DQG� GLIILFXOWLHV� RI� SURFXUHPHQW� RI� LWHPV� LV� VWXGLHG�� $OVR� QHZ�
SURWRFROV�DV�SHU�WKH�QHHG�RI�WKH�KRVSLWDO�ZHUH�IRUPXODWHG�IRU�PDQDJLQJ�YLFWLPV�RI�KHDW�UHODWHG�
LOOQHVV��,W�ZDV�HDVLHU�WR�WUDLQ�GRFWRUV�DQG�VWDII�QXUVHV�DV�FRPSDUHG�WR�WKH�RWKHU�DOOLHG�VWDII�OLNH�
0XOWL�7DVNLQJ�6WDII��076���DQG�VHFXULW��JXDUGV�

�H��OW���$OO�KRVSLWDOV�VKRXOG�KDYH�D�GHGLFDWHG�KHDW�VWURNH�XQLW�IRU�PDQDJLQJ�KHDW�UHODWHG�
LOOQHVVHV�LQ�IXWXUH��$OO�GRFWRUV�DQG�VWDII�WR�EH�WUDLQHG�LQ�PDQDJLQJ�VXFK�SDWLHQWV��3UHYHQWLRQ���
VSUHDGLQJ�DZDUHQHVV�RI�+HDW�UHODWHG�LOOQHVVHV�LV�DOVR�UHVSRQVLELOLW��RI�VWDII�RI�+HDW�VWURNH�XQLW�

.H��RUGV��&ROG�ZDWHU�LPPHUVLRQ��7$&2�PHWKRG��5HFWDO�WHPSHUDWXUH��$OJRULWKP��3URWRFROV��
+DOI�DQG�IXOO�WUDLQLQJ�PDQLNLQ�

�XWKRU�V� �IILOLDWLRQ�� �6HQLRU� &RQVXOWDQW� �+$*�� )DFXOW��
DQG� $VVLVWDQW� '1%� &RRUGLQDWRU�� �&RQVXOWDQW� DQG� )DFXOW���
�6HQLRU�&RQVXOWDQW��)DFXOW��DQG�+HDG�����)DFXOW���'HSDUWPHQW�
RI� (PHUJHQF�� 0HGLFLQH�� $WDO� %LKDUL� 9DMSD�HH� ,QVWLWXWH�
RI� 0HGLFDO� 6FLHQFHV� �� 'U�� 5DP� 0DQRKDU� /RKLD� +RVSLWDO��
&RQQDXJKW�3ODFH���������1HZ�'HOKL��,QGLD�

&RUUHVSRQGLQJ��XWKRU��6HHPD�%DONULVKQD�:DVQLN��6HQLRU�
&RQVXOWDQW� �+$*�� )DFXOW�� DQG� $VVLVWDQW�'1%�&RRUGLQDWRU��
'HSDUWPHQW� RI� (PHUJHQF�� 0HGLFLQH�� $WDO� %LKDUL� 9DMSD�HH�
,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV� �� 'U�� 5DP� 0DQRKDU� /RKLD�
+RVSLWDO��&RQQDXJKW�3ODFH���������1HZ�'HOKL��,QGLD�

(�PDLO��ZDVQLNVHHPD#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

�R��WR�FLWH�WKLV�DUWLFOH�

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW� DO�� 6HWWLQJ�8S� RI� )LUVW�+HDW� 6WURNH�8QLW� LQ� D�7HUWLDU��&DUH�

+RVSLWDO�RI�1RUWK�RI�,QGLD��$�3URVSHFWLYH�6WXG��IURP�$SULO�-XQH�������,QGLDQ�-�(PHUJ�0HG���������������������

,1752�8&7,21

:K��LV�WKH�QHHG�IRU�D�VHSDUDWH�GHGLFDWHG�+HDW�
VWURNH�8QLW�

7KH� JOREDO� FOLPDWH� FKDQJH� KDV� LPSDFWHG�
WHPSHUDWXUHV�DOO�RYHU�WKH�ZRUOG�

7KHUH� LV� LQFUHDVH� LQ�JOREDO�DYHUDJH�WHPSHUDWXUH�
IURP� -XO�� ����� WR�0D�� ����� E�� �����GHJUHH� &�� LQ�
FRPSDULVRQ�WR�SUHLQGXVWULDO�DQG�����������HUD��

/DUJH� SDUWV� RI� VRXWK� HDVW� $VLD� IDFHG� EOLVWHULQJ�
KHDW�ZDYHV�WKDW�KDYH�UHDFKHG�RYHU�����GHJUHH�)��

,Q�,QGLD�DW�OHDVW����SHRSOH�GLHG�RQ����PD�������LQ�
%LKDU�DQG�2GLVKD�DQG�PDQ��'HOKLLWHV�IDFHG�ZDWHU�
VKRUWDJH��

:DUQLQJV� KDG� EHHQ� LVVXHG� E�� JRYHUQPHQW� WR�
WKH�SXEOLF�DQG�VWHSV�WDNHQ�IRU�VWUHQJWKHQLQJ�KHDOWK�
V�VWHPV� SUHSDUHGQHVV� IRU� KHDW�UHODWHG� LOOQHVVHV��
JXLGHOLQHV� RQ� (PHUJHQF�� FRROLQJ� IRU� VHYHUH� KHDW��
related�illnesses�and�guidelines�for�autopsy��ndings�
LQ�KHDW�UHODWHG�GHDWKV����

7KHUHIRUH�� D� KHDW� VWURNH� XQLW� ZDV� LQDXJXUDWHG�
RQ��WK�May�2024�by�of�cials�of�Health�ministry�in�a�
WHUWLDU��FDUH�FHQWUH�LQ�QRUWK�,QGLD�
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+HDW� VWURNH�� WKH� PRVW� VHYHUH� KHDW� LOOQHVV�� LV�
identi�ed�by�three�key�signs:�exposure�to�high�heat�
DQG� KXPLGLW��� D� FRUH� ERG�� WHPSHUDWXUH�RI� �����&�
������ )�� RU� KLJKHU� DQG� PHQWDO� FKDQJHV� OLNH� PLOG�
FRQIXVLRQ� RU� LPSDLUHG� FRQVFLRXVQHVV��+HDW� VWURNH�
LV�DOVR�D�VLOHQW�NLOOHU��DQG�YLFWLPV�FDQ�EHJLQ�WR�IDOO�
LOO� KRXUV� DIWHU� H[SRVXUH� WR� VXQ�� ,QGLD�V� 1DWLRQDO�
&HQWUH� IRU� 'LVHDVH� &RQWURO� FDOOV� KHDW� VWURNHV� D�
�OLIH�WKUHDWHQLQJ��FRQGLWLRQ�ZLWK�D�PRUWDOLW��UDWH�RI�
��������

+HDW� ZDYHV� NLOOHG� PRUH� WKDQ� ������� SHRSOH�
between�1992�and�2019,�according�to�of�cial��gures.�

��H�HT�L�LWH�RI�D��HDW��W�RNH���LW

��� ,W�VKRXOG�EH�ORFDWHG�LQ�WKH�(PHUJHQF��RI�WKH�
KRVSLWDO�

��� ,W� VKRXOG�KDYH�D�GHGLFDWHG�,&8�IDFLOLW��ZLWK�
ventilator,� de�brillator,� monitor� with� rectal�
FRUH� WHPSHUDWXUH� DQG� VNLQ� WHPSHUDWXUH�
PRQLWRULQJ�IDFLOLW��

��� &UDVK�FDUW�ZLWK�DOO�WKH�HPHUJHQF��GUXJV�

��� 5RRP�VKRXOG�EH�IXOO��DLU�FRQGLWLRQHG�

��� &HUDPLF�WXEV�DQG�LPPHUVLRQ�WXEV�WR�PDQDJH�
KLJK� WHPSHUDWXUHV� E�� FROG� LPPHUVLRQ�
WHFKQLTXH�

��� ,FH�ER��ZKLFK� LV�D� LFH�PDNLQJ�PDFKLQH�ZLWK�
FDSDFLW��RI�PDNLQJ�����NJ�LFH�LQ����KRXUV�

��� Source�of�high��ow�of�water�to��ll�ceramic�/
in�atable�tubs�in�2�minutes�(250�Liters).

��� 7DUSDXOLQ������*60��WKLFNQHVV�

��� +DOI� DQG� IXOO� PDQLNLQ� �ZDWHU� UHVLVWDQW�� IRU�
WUDLQLQJ�SXUSRVH�

���� )RU� GHPRQVWUDWLQJ� &ROG� ZDWHU� LPPHUVLRQ�
WHFKQLTXH��7$&2�PHWKRG�DQG�GHPRQVWUDWLRQ�
RI�PHDVXUHPHQW�RI� VNLQ��UHFWDO�DQG� LFH�FROG�
ZDWHU�WHPSHUDWXUH�

����Nodal� of�cer� for� hyperthermia� responsible�
IRU� DZDUHQHVV�� PDQDJHPHQW�� XSORDGLQJ� RI�
FHQVXV� DQG� WUDLQLQJ� WKH� WUDLQHUV� LQVLGH� WKH�
KRVSLWDO�

���� 3URWHFWLYH� ZLQG� FKHDWHU� IRU� VWDII� ZRUNLQJ�
LQVLGH�WKH�FROG�HQYLURQPHQW�

���� 3RLQW� RI� FDUH� LQYHVWLJDWLRQV� OLNH� &RPSOHWH�
haemogram,� complete� metabolic� pro�le,�
VHUXP� HOHFWURO�WHV�� EORRG� VXJDU�� 37�,15��
VHUXP�FUHDWLQLQH�NLQDVH��7URSRQLQ��&3.�0%�
1&&7�KHDG�DQG�8OWUDVRXQG�IDFLOLW��

���� $&/6�$PEXODQFHV�DQG�0DQDJHPHQW�RI�+HDW�
6WURNH�8QLW�

)ROOR�LQJ�LWHPV�WR�EH�NHSW�LQ�WKH��PEXODQFHV

�&RWWRQ�%HG�6KHHWV����6SRQJH����'ULQNLQJ�ZDWHU�
ERWWOHV����&ROG�ZDWHU�6SUD�����,9�)OXLGV�16��5/����
256�����,9�&DQQXOD���������������7HJDGHUP�����6�ULQJHV�
���$OFRKRO�VZDEV�����,FH�SDFN�����'HDG�ERG��FRYHU�
12)�In�atable�tubs�for�both�adult�and�paediatric�age�
JURXS�����7KHUPRPHWHU�����,FH�ER[�����*OXFRPHWHU�
���� ,Q� DGGLWLRQ� WR� FKHFN� DOO� $&/6� DPEXODQFH�
HTXLSPHQW� LQFOXGLQJ� DLUZD�V�� HPHUJHQF�� GUXJV��
de�brillator,�monitor�and�ventilator.

,QVWLWXWH�WKHUDSHXWLF�DFWLYH�FRROLQJ�PHDVXUHV���

3URWRFROV�)RU�0DQDJHPHQW�RI�+HDW�6WURNH�9LFWLP

3UH�KRVSLWDO�$PEXODQFH�5HWULHYDO�DQG�&RPPXQLFDWLRQ�3DWKZD��RI�+HDW�6WURNH�YLFWLP

7UDQVIHU�WKH�YLFWLP�WR�D�VDIH�VKDGHG�DUHD�DZD��IURP�VXQOLJKW�DQG�FKHFN�UHVSRQVH�RI�WKH�SDWLHQW

&DOO�IRU�KHOS�'LDO�IRU�$PEXODQFH�����

&RQWLQXH�ZLWK�WKH�&35�DQG�FROG�VSRQJLQJ�LI�SDWLHQW�LV�SXOVH�OHVV�GXULQJ�WKH�WUDQVLW���
&KHFN�IRU�EORRG�VXJDU�ZLWK�*OXFRQPHWHU�DQG�6HUXP�HOHFWURO�WHV�ZLWK�3�2�&

,I�SDWLHQW�LV�VWDEOH�WKHQ�LPPHUVH�LQ�WKH�LQIODWDEOH�WXE�ILOOHG�ZLWK�LFH�FROG�ZDWHU�LI�WHPSHUDWXUH�LV�JUHDWHU�
WKDQ�����GHJUHH�)

�

�

)OR��&KDUW��

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW�DO��6HWWLQJ�8S�RI�)LUVW�+HDW�6WURNH�8QLW�LQ�D�
7HUWLDU��&DUH�+RVSLWDO�RI�1RUWK�RI�,QGLD��$�3URVSHFWLYH�6WXG��IURP�$SULO�-XQH�����
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3URWRFROV�IRU�0DQDJHPHQW�RI�+HDW�6WURNH�9LFWLP�LQVLGH�WKH�+RVSLWDO

&RPPXQLFDWLRQ�3DWKZD��RI�+HDW�6WURNH�YLFWLP�LQ�(PHUJHQF��'HSDUWPHQW

&RQWDFW�(PHUJHQF��&RQWURO�5RRP�2IILFHU�(PHUJHQF��0HGLFDO�2IILFHU

$FWLYDWH�+HDW�6WURNH�XQLW

,I�SDWLHQW�QHHGV�UHVXVFLWDWLRQ��WKHQ�DFWLYDWH�FRGH�EOXH�WHDP�DQG�FRQWLQXH�&35

,I�3DWLHQW�LV�FRQVFLRXV�WKHQ�FRQWLQXH�DV�JLYHQ�LQ�WKH�(PHUJHQF��0DQDJHPHQW�RI�KHDW�VWURNH�YLFWLP

�

�

�

�

�

3URWRFROV�IRU�PDQDJHPHQW�RI�KHDW�VWURNH�YLFWLP

(PHUJHQF��PDQDJHPHQW�RI�KHDW�VWURNH�SDWLHQW

�HDW�DOHUW�WULJJHUHG

7ULDJH�RIILFHU�HPHUJHQF��PHGLFDO�RIILFHU

%HJLQ�KHDW�ZDYH�DOJRULWKP�ZLWKLQ�ILYH�PLQXWHV

&RPSXWHU�SURPSWV�WULDJH�SK�VLFLDQ

7R�FRQVLGHU�KHDW�DOHUW�LI�DOO�WKH�IROORZLQJ�DUH�SUHVHQW

+LVWRU��UHFHQW�KLVWRU��RI�HQYLURQPHQWDO��LQGRRU�RXWGRRU��KHDW�H[SRVXUH�RU�VWUHQXRXV�SK�VLFDO�DFWLYLW��

/RZHU�VXVSLFLRQ�RI�VHSVLV��WR[LGURPH�RU�PHWDEROLF�DEQRUPDOLW���H�J��K�SRJO�FDHPLD�

&KLHI�FRPSODLQWV

$OWHUHG�FRQVFLRXVQHVV

$OWHUHG�PHQWDO�VWDWXV�RU�FRQIXVLRQ�RU�

8QUHVSRQVLYH�RU

6HL]XUH

2Q�H�DPLQDWLRQ

3DWLHQW�WHPSHUDWXUH�JUHDWHU�WKDQ�RU�HTXDO�WR����&�������)�

&16�G�VIXQFWLRQ�

7DFK�FDUGLD��WDFK�SQRHD�����K�SRWHQVLRQ

)OXVKHG�RU�ZDUP�VNLQ�����VZHDWLQJ

(YDOXDWLRQ

$LUZD�

%UHDWKLQJ

&LUFXODWLRQ

5HFWDO�FRUH�WHPSHUDWXUH

)RU� XQVWDEOH� SDWLHQW� QHHGLQJ� UHVXVFLWDWLRQ� WKHQ� DFWLYDWH� WKH� UHG� ]RQH� DQG� FRQWLQXH� UHVXVFLWDWLRQ� DQG�

VLPXOWDQHRXV�FRROLQJ�RI�SDWLHQW�VWDUW�FRROLQJ�WKH�SDWLHQW�IRU����PLQXWHV��'UDZ�EORRG�VDPSOHV�IRU�EORRG�

VXJDU��VHUXP�HOHFWURO�WHV��&%&��&03��WURSRQLQ��&3.�0%��FUHDWLQLQH�NLQDVH�FRPSOHWH�KHPRJUDP��FRPSOHWH�

PHWDEROLF�SURILOH��VHUXP�HOHFWURO�WHV��EORRG�VXJDU��37�,15��VHUXP�FUHDWLQLQH�NLQDVH��WURSRQLQ�DQG�XOWUDVRXQG��

SURFDOFLWRQLQ��1&&7�KHDG�LI�LQGLFDWHG��0RQLWRU�WKH�FRUH�WHPSHUDWXUH�� LQSXW�RXWSXW�FKDUW��EORRG�VXJDU���

�

�

)OR��&KDUW��

)OR��&KDUW��

&KDUW�&RQW���

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW�DO��6HWWLQJ�8S�RI�)LUVW�+HDW�6WURNH�8QLW�LQ�D�
7HUWLDU��&DUH�+RVSLWDO�RI�1RUWK�RI�,QGLD��$�3URVSHFWLYH�6WXG��IURP�$SULO�-XQH�����
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7DUJHW�RI�DFWLYH�FRROLQJ�PHDVXUHV�LV�UHGXFLQJ�WKH�
WHPSHUDWXUH� DQG� FRROLQJ�DW� ��&� HYHU�� ���PLQXWHV�
�WLOO�WKH�FRUH�WHPSHUDWXUH�UHDFKHV����&��

‡� 5HPRYDO� RI� DOO� FORWKLQJ� ZKLOH� SURWHFWLQJ�
SDWLHQW�V�GLJQLW��

‡� ,Q� FDVHV� RI� KHDW� VWURNH� HPHUJHQF�� FRROLQJ�
PHDVXUHV� WR� EH� LQLWLDWHG� LPPHGLDWHO�� DQG�
FRQWLQXHG� XQWLO� WKH� WHPSHUDWXUH� IDOOV� EHORZ�
���&�

‡� $�YHU��HIIHFWLYH�PHWKRG�RI�HYDSRUDWLYH�H[WHUQDO�
cooling�is�done�in�the��eld�in�which�the�skin�is�
VSUD�HG�ZLWK� FROG�ZDWHU� DQG� WKHQ� IDQQHG� WR�
DFFHOHUDWH� HYDSRUDWLRQ�� ,Q� WKLV� KHDW� IURP� WKH�
VNLQ� �ODWHQW� KHDW� RI� YDSRULVDWLRQ�� LV� XVHG� DQG�
WKXV�WKH�ERG��WHPSHUDWXUH�IDOOV�GRZQ�

:H�XVH�WKLV�IDFLOLW��RI�FROG��DWHU�VSUD�� LQ�RXU�
�&/6�DPEXODQFHV

‡� 'UDSH�ERG��ZLWK�ZHW�VKHHW�ZUDSSHG�ORRVHO��LI�
ZDWHU�DQG�LFH�LV�QRW�DYDLODEOH�DIWHU�UHPRYDO�RI�
YLFWLP� FORWKHV��6SUD�� WKH�ERG��FRQWLQXRXVO��
ZLWK�D�FRRO�PLVW�RI�ZDWHU�DW�DERXW����&�

‡� ,I� FROG�ZDWHU�RU�LFH� LV�QRW�DYDLODEOH� WKHQ�WDS�
ZDWHU�RI�QRUPDO�WHPSHUDWXUH�FDQ�EH�XVHG�IRU�
VSUD�LQJ�RYHU�WKH�ERG��RU�GUDSLQJ�WKH�ERG��
ZLWK�ZHW�OLQHQ�

‡� 'HVHUW�FRROHU�RU�WDEOH�IDQ�FDQ�EH�XVHG� LI�$LU�
FRQGLWLRQHU� LV� QRW� DYDLODEOH� WR� DFFHOHUDWH�
HYDSRUDWLRQ�

‡� ([WHUQDO�FRROLQJ�E��SODFLQJ� WKH� LFH� SDFNV� LQ�
WKH�JURLQ�DQG�D[LOOD�DQG�FRYHULQJ� WKH�XSSHU�
WKRUD[� DQG� QHFN�ZLWK� LFH�� WKHQ� SODFLQJ� FRRO�
EODQNHWV�OLQHQ� RYHU� WKH� HQWLUH� OHQJWK� RI� WKH�
ERG���7KLV�LV�WKH�HDVLHVW�DQG�TXLFNHVW�ZD��WR�
UHGXFH�WKH�ERG��WHPSHUDWXUH�

�UD�EDFNV�RI�H�WHUQDO�FRROLQJ

‡� 6KLYHULQJ�ZKLFK�FDQ�EH�FRQWUROOHG�E��UXEELQJ�
WKH�ERG���UDLVLQJ�WKH�IHHW�RI�SDWLHQW�DQG�DYRLG�
SDUDFHWDPRO�RU�16$,'V

&ORVH�PRQLWRULQJ�RI�WKH�IROOR�LQJ�

��� 7HPSHUDWXUH� HYHU�� ������ PLQXWHV� �GR� QRW�
RYHU�FRUUHFW�WR�OHVV�WKDQ����&��

(YHQ�K�SRWKHUPLD�FDQ�EH�IDWDO�LQ�FKLOGUHQ

��� 9LWDO�VLJQV��%3�+5�6S2
�
���ZDWFK�IRU�DOWHUHG�

FDUGLDF�UK�WKPV��(&*���DOWHUHG�PHQWDO�VWDWXV�
�*&6�

��� /RRN�RXW�IRU�FRPSOLFDWLRQV�RI�WUHDWPHQW�

D�� $FXWH�SXOPRQDU��RHGHPD

E�� +�SRWKHUPLD

��� 6HL]XUH� �� WUHDW� ZLWK� EHQ]RGLD]HSLQHV�
�0LGD]RODP���������PJ�NJ�GRVH�VORZ�RYHU���
PLQXWHV�,�9�RU�/RUD]HSDP����������PJ�NJ�
GRVH�RYHU�����PLQXWHV�,�9

��� 3UHYHQW� VKLYHULQJ� �%HQ]RGLD]HSLQHV�
�0LGD]RODP� �� /RUD]HSDP�� FDQ� EH� XVHG� LQ�
FRQVFLRXV� SDWLHQWV�� E�� SDUDO�]LQJ� SDWLHQW� LI�
LQWXEDWHG�

��� /RRN�IRU�VLJQV�RI�FRDJXORSDWK�

��� $UWHULDO�%ORRG�*DVHV� �$%*��UHJXODUO����ORRN�
IRU�PHWDEROLF�DFLGRVLV

��� &7�EUDLQ��� WR� ORRN� IRU�FRPSOLFDWLRQV�RU� UXOH�
RXW�LQWUDFUDQLDO�SDWKRORJ�

��� &RQWLQXH� PDQDJHPHQW� DQG� UHIHUUDO� WR�
LQWHQVLYH�FDUH�XQLW

���� ,QIRUP� �� FRPPXQLFDWH� ZLWK� QH[W� RI� NLQ�
UHJDUGLQJ�SDWLHQW�FRQGLWLRQ���SURJQRVLV

���� (PHUJHQF�� &RROLQJ� RI� 6HYHUH� +5,� FDVH�
GXULQJ�DPEXODQFH�WUDQVSRUW

�XLGHOLQHV�IRU�FRROLQJ

�» 7$5*(7���&RRO�DQG�7UDQVSRUW�IDVW�WR�QHDUHVW�
KHDOWK�FDUH�IDFLOLW�

�» 7R� LGHQWLI�� D� VXVSHFWHG� FDVH� RI� KHDW� VWURNH�
E�� W�SLFDO� KLVWRU�� DQG� WDNLQJ� WHPSHUDWXUH�
�SUHIHUDEO��E��UHFWDO�WKHUPRPHWHU��

�» &RQWLQXH� FRROLQJ� LQ� DPEXODQFH� E��
HYDSRUDWLRQ�� �PLVW� DQG� IDQ�� ,FH� SDFNV� WR� EH�
SODFHG�RQ�JURLQ��D[LOOD��QHFN��DQG�DUHDV�QHDU�
RWKHU�JUHDW�YHVVHOV�

0XOWLGLVFLSOLQDU��WHDP��RUN

������&DOO�WR�QHXURORJLVW�VRV

&DOO�WR�FULWLFDO�FDUH�PHGLFLQH

&RROLQJ�RI�KHDW�VWURNH�SDWLHQWV

,PPHUVLRQ�FRROLQJ�LQ�FROG�ZDWHU�LV�WKH�WUHDWPHQW�RI�FKRLFH�

)LOO�LPPHUVLRQ�WXE�ZLWK�����OLWHUV�ZDWHU�DQG�DGG����NJ�RI�LFH�WR�DFKLHYH�WHPSHUDWXUH�RI�ZDWHU�XS�WR�����&��

&ROG�VSRQJLQJ�ZLWK�LFH�ZDWHU�LQ�WKH�FKHVW��D[LOOD�DQG�JURLQ�DUHD�

.HHS�FUDVK�FDUW�UHDG��ZLWK�DOO�HPHUJHQF��GUXJV�LQFOXGLQJ�DGUHQDOLQ��QRU�DGUHQDOLQ�PLGD]RODP��QRUFXURQ��
YDVRSUHVVRUV�

,QWHUQDO�FRROLQJ�ZLWK�FROG�IOXLG�LUULJDWLRQ�YLD�IROH��FDWKHWHU��5�Oq�WXEH�DQG�FROG�LQWUDYHQRXV�IOXLGV�

2WKHU�HYDSRUDWLYH�FRROLQJ�PHWKRGV�IRU�H[WUHPHV�RI�DJH�RU�FULWLFDOO��LOO�SDWLHQWV�

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW�DO��6HWWLQJ�8S�RI�)LUVW�+HDW�6WURNH�8QLW�LQ�D�
7HUWLDU��&DUH�+RVSLWDO�RI�1RUWK�RI�,QGLD��$�3URVSHFWLYH�6WXG��IURP�$SULO�-XQH�����
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�» &KHFN� 5%6� E�� JOXFRPHWHU� DQG� VWDUW�
LQWUDYHQRXV�'��:�'��:�LI�K�SRJO�FHPLF�

�» 6WDUW�R[�JHQ�VXSSOHPHQWDWLRQ

�» ,I� WUDLQHG�� 7$&2�� PHWKRG� RI� FRROLQJ� PD��
EH� HPSOR�HG� LQ� DGXOW� FDVHV� RI� H[HUWLRQDO�
KHDWVWURNH�

�7$&2�� 7DUS�DVVLVWHG� FRROLQJ� ZLWK� RVFLOODWLRQ�
>7$&2@�

5HFRPPHQGHG�WUHDWPHQW�IRU�H[HUWLRQDO�KHDW�VWURNH�
LQFOXGHV�ZKROH�ERG��FROG�ZDWHU�LPPHUVLRQ��&:,��

+RZHYHU��UHPRWH�ORFDWLRQV�RU�PRQHWDU��RU�VSDWLDO�
UHVWULFWLRQV�FDQ�FKDOOHQJH�WKH�IHDVLELOLW��RI�&:,��7KXV��
the�development�of�a�modi�ed,�portable�CWI�method�
DOORZV�IRU�RSWLPDO�WUHDWPHQW�RI�H[HUWLRQDO�KHDWVWURNH�
LQ� WKH� SUHVHQFH� RI� WKHVH� FKDOOHQJHV�� $� SODVWLF� WDUS�
KHOG�E��VWDII�PHPEHUV�VHUYHV�DV�WKH�FRQWDLQHU�IRU�FROG�
ZDWHU�ZKLOH�WKH�SDWLHQW�VLWV�RU�OLHV�LQ�WKH�PLGGOH�

)OR��FKDUW��

3URWRFROV�)RU�0DQDJHPHQW�RI��HDW�6WURNH�9LFWLP

(PHUJHQF��0DQDJHPHQW�RI�+HDW�6WURNH�3DWLHQW�

+HDW�$OHUW�7ULJJHUHG 7ULDJH�FOLQLFLDQ�(PHUJHQF�

0HGLFDO�2IILFHU

(YDOXDWLRQ

$LUZD�

%UHDWKLQJ�

&LUFXODWLRQ

5HFWDO�FRUH�WHPSHUDWXUH

)RU�XQVWDEOH�SDWLHQW�QHHGLQJ�
UHVXVFLWDWLRQ�WKHQ�DFWLYDWH�WKH�UHG�
]RQH�DQG�FRQWLQXH�UHVXVFLWDWLRQ�DQG�
VLPXOWDQHRXV�FRROLQJ�RI�SDWLHQW

%HJLQ�+HDW�5HVSRQVH�$OJRULWKP

:LWKLQ�)LYH�0LQXWHV

&RPSXWHU�3URPSWV�7ULDJH�3K�VLFLDQ

WR�&RQVLGHU�+HDW�$OHUW�LI�DOO�WKH�
)ROORZLQJ�DUH�3UHVHQW

$FWLYDWH�+HDW�$OHUW�LI�&OLQLFDO�
6XVSLVLRQ�LV�%DVHG�RQ

3DWLHQW�7HPSHUDWXUH�*UHDWHU�WKDQ�RU�
(TXDO�WR����'HJUHH�&HOVLXV������'HJUHH�
)�

5HFHQW�KLVWRU��RI�HQYLURQPHQWDO�
�LQGRRU�RXWGRRU��KHDW�H[SRVXUH�RU�
6WUHQXRXV�SK�VLFDO�DFWLYLW�

&KLHI�&RPSODLQWV

$OWHUHG�&RQVFLRXVQHVV

$OWHUHG�0HQWDO�6WDWXV�RU�&RQIXVLRQ�RU�

8QUHVSRQVLYH�RU

6HL]XUH

&16�'�VIXQFWLRQ

7DFK�FDUGLD��WDFK�SQRHD�����K�SRWHQVLRQ

)OXVKHG�RU�ZDUP�VNLQ�����VZHDWLQJ

/RZHU�VXVSLFLRQ�RI�VHSVLV��WR[LGURPH�RU�
PHWDEROLF�DEQRUPDOLW���H�J��K�SRJO�FDHPLD�

,I�SDWLHQW�QHHGV�UHVXVFLWDWLRQ��LQWXEDWLRQ�WKHQ�
SURFHHG�WR�WKH�UHG�]RQH�RI�(PHUJHQF��DQG�
FRQWLQXH�FRROLQJ�WKH�SDWLHQW�VLPXOWDQHRXVO�

6WDUW�FRROLQJ�WKH�SDWLHQW

)RU����PLQXWHV

'UDZ�EORRG�VDPSOHV�IRU�EORRG�VXJDU��
VHUXP�HOHFWURO�WHV��&%&��&03��
7URSRQLQ��&3.�0%��&UHDWLQLQH�NLQDVH

37�,15

SURFDOFLWRQLQ

1&&7�KHDG�LI�LQGLFDWHG

0RQLWRU�WKH�FRUH�WHPSHUDWXUH

,QSXW�RXWSXW�FKDUW

%ORRG�VXJDU

0XOWLGLVFLSOLQDU��WHDP�ZRUN

&DOO�WR�QHXURORJLVW�VRV

,PPHUVLRQ�FRROLQJ�LQ�FROG�ZDWHU�LV�
WKH�WUHDWPHQW�RI�FKRLFH�

)LOO�LPPHUVLRQ�WXE�ZLWK�����/LWHUV�
ZDWHU�DQG�DGG����NJ�RI�LFH�WR�DFKLHYH�
WHPSHUDWXUH�RI�ZDWHU�XS�WR�������&�

&ROG�VSRQJLQJ�ZLWK�LFH�ZDWHU�LQ�WKH�
FKHVW��D[LOOD�DQG�JURLQ�DUHD

.HHS�FUDVK�FDUW�UHDG��ZLWK�DOO�
HPHUJHQF��GUXJV�LQFOXGLQJ�
DGUHQDOLQ��PLGD]RODP��QRUFXURQ

,QWHUQDO�FRROLQJ�ZLWK�FROG�IOXLG�LUULJDWLRQ�DQG�
FROG�LQWUDYHQRXV�IOXLGV

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW�DO��6HWWLQJ�8S�RI�)LUVW�+HDW�6WURNH�8QLW�LQ�D�
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5(68/7

$QDO�VLV� IRU� WKH� SURFXUHPHQW� RI� HPHUJHQF��
SXUFKDVH� RI� HTXLSPHQW� ZDV� GRQH� DQG� LW� ZDV�
IRXQG�WKDW�DW�OHDVW�VL[�PRQWKV�DUH�UHTXLUHG�IRU�WKH�
FRPSOHWH�SURFXUHPHQW�F�FOH��7KHUHIRUH�WR�VHW�XS�D�
KHDW�VWURNH�XQLW��SXUFKDVH�RI�HTXLSPHQW�VKRXOG�EH�
GRQH�VL[�PRQWKV�LQ�DGYDQFH��,Q�RXU�VWXG��ZH�FRXOG�
RQO��SURFXUH����SHUFHQW�RI�WKH�HTXLSPHQW

$OVR��PDQGDWRU�� WUDLQLQJ� RI� DOO� IDFXOW��� QXUVHV��
SDUDPHGLFV� WR� EH� GRQH� LQ� WKH� IRUP� RI� &0(� WR�
PDQDJH�+HDW�6WURNH�YLFWLPV�ERWK�LQVLGH�DQG�RXWVLGH�
WKH�KRVSLWDO�LQ�WKH�SUH�KRVSLWDO��DPEXODQFH�]RQH�

�E�H�YDWLR�

7KH�KHDW�VWURNH�XQLW�SURFXUHPHQW�ZDV�GRQH��2Q�
HPHUJHQF��EDVLV�

0D[LPXP� HTXLSPHQW� ZDV� SXUFKDVHG� DERXW� ���
SHUFHQW�H[FHSW�IRU�ZDWHU�UHVLVWDQW�WUDLQLQJ�KDOI�DQG�
IXOO�ERG��PDQLNLQ�DQG�SRLQW�RI�FDUH�PDFKLQH�

7UDLQLQJ�RI�DOO�WKH�IDFXOW��DQG�VWDII��QXUVHV�DQG�
SDUDPHGLF�� DQG� 0XOWL� 7DVNLQJ� 6WDII� �076�� DQG�
VHFXULW��JXDUGV�ZDV�GRQH�E��&0(�DQG�IRUPXODWLQJ�
DOJRULWKP�

,W�ZDV�REVHUYHG�WKDW�WKH�WLPH�QHHGHG�IRU�WKH�IDFXOW��
WR�EH�WUDLQHG�ZDV�RQ�DQ�DYHUDJH���KRXUV�LQ�FRPSDULVRQ�
WR�WKH�QXUVHV��SDUDPHGLFV�DERXW���KRXUV�

�,6&866,21

7KH� KHDW� VWURNH� XQLW�ZDV� VHW�XS�RQ� HPHUJHQF��
EDVLV��:H�KDG� IDFHG�VHYHUDO�FKDOOHQJHV�EHFDXVH�RI�
PDNH�LQ�,QGLD��060(�DQG�*RYHUQPHQW�H�0DUNHWLQJ�
�*H0�� SURFXUHPHQW� SROLFLHV� ZKLFK� QHHGV� WR� EH�
IROORZHG�ZKLOH�SXUFKDVH�

&HUWDLQ� HTXLSPHQW� OLNH� 3RLQW� RI� FDUH� PDFKLQH�
DQG� PDQLNLQ� UHTXLUHG� ELGGLQJ� SURFHVV� DQG� VR� LW�
ZDV�QRW�SURFXUHG�ZLWKLQ�WKH�WLPH�IUDPH�

7KH�IDFXOW��DQG�VWDII�ZHUH� WUDLQHG� LQ�PDQDJLQJ�
+HDW�UHODWHG�LOOQHVV�

$OVR�� DZDUHQHVV� UHJDUGLQJ� KHDW� UHODWHG� LOOQHVV�
ZDV� GRQH� E��SRVWHUV�� %DQQHUV� DQG� H[SHUW� WDON�RQ�
YDULRXV�FKDQQHOV�

,W�ZDV�IRXQG�WKDW�WKH�IDFXOW��ZDV�WUDLQHG�TXLFNO��
LQ�FRPSDULVRQ�WR�WKH�QXUVHV��SDUDPHGLFV�DQG�RWKHU�
VWDII�PHPEHUV�

����������/����/����

&DWHJRULFDO�YDULDEOHV�ZHUH�SUHVHQWHG�LQ�QXPEHUV�
DQG� SHUFHQWDJHV�DQG� WKH� UHVXOWV� ZHUH� DQDO�VHG�
DFFRUGLQJO��

&21&/86,21

,Q� IXWXUH� DOO� KRVSLWDOV� VKRXOG� KDYH� KHDW� VWURNH�
SUHSDUHGQHVV� DW� WKHLU� IDFLOLW�� LQ� WHUPV� RI� WUDLQLQJ�
PDQSRZHU�DQG�HTXLSPHQW�

�FN�R�OHG�HPH�W

6SHFLDO� WKDQNV� WR� WKH� IROORZLQJ� IDFXOW�� RI� WKH�
GHSDUWPHQW�RI�(PHUJHQF��PHGLFLQH�IRU�VHWWLQJ�XS�
RI� +HDW� 6WURNH� XQLW� DQG� FOLQLFDO� PDQDJHPHQW� RI�
KHDW�VWURNH�SDWLHQWV�

)LJ�����,FH�%R���,FH�PDNLQJ�PDFKLQH��DQG�&HUDPLF�WXE

)LJ�����VKRZLQJ�SDWLHQW�LQ�&HUDPLF�WXE

)LJ�����6KRZLQJ�,QIODWDEOH�WXE��0RQLWRU�ZLWK�UHFWDO��VNLQ�LFH�
FROG�ZDWHU�WHPSHUDWXUH�PRQLWRU���9HQWLODWRU

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW�DO��6HWWLQJ�8S�RI�)LUVW�+HDW�6WURNH�8QLW�LQ�D�
7HUWLDU��&DUH�+RVSLWDO�RI�1RUWK�RI�,QGLD��$�3URVSHFWLYH�6WXG��IURP�$SULO�-XQH�����
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��� 'U��6KZHWD

��� 'U��1LGKL�.DLURQ

��� 'U��.XVKDO�7KDNNDU

��� 'U��-LWHQGHU�&KDXKDQ�

��� 'U��6DQJHHWD�9HUPD

��� 'U��0DQLVK�$WWUL

��� 'U��0HJKD�*RHO

��� 'U��9HQNDWD�5HGGL�3DWUXGX�3LOOD

6SHFLDO�7KDQNV�WR�'U��3URIHVVRU��$MD��&KDXKDQ

Nodal�Of�cer�for�Heat�stroke�unit�Department�of�
0HGLFLQH�$WDO�%LKDUL�9DMSD�HH�,QVWLWXWH�RI�0HGLFDO�
6FLHQFHV���'U��5DP�0DQRKDU�/RKLD�+RVSLWDO��1HZ�
'HOKL�

5()(5(1&(6

��� KWWS���0DXVDP�LPG�JRY�LQ

��� KWWS ���ZZZ�VFPS�FRP�DUWLFOH�,QGLD �V�
PHUFLOHVV�KHDW�WRUPHQWV�1HZ�'HOKL�V�KRPHOHVV��
�6XQ�EXUQV�GRZQ�RQ�XV�OLNH�ILUH�����������

��� ZZZ�GHPRFUDF�QRZ�FRP�����GHDWKV�5HSRUWHG�
LQ� 2QH� 'D�� LQ� ,QGLD� DPLG� 3URWUDFWHG� +HDW�
:DYH����������

��� 1&'&�� KWWS���QFGF�PRKIZ�JRY�LQ�� 3XEOLF�
+HDOWK�$GYLVRU���([WUHPH�+HDW�+HDW�ZDYH

��� KWWSV���QGPD�JRY�LQ�1DWXUDO�+D]DUGV�
+HDW�:DYH

��� &HQWUDO�5HVHDUFK�,QVWLWXWH��&5,��.DVXDOL

6HHPD�%DONULVKQD�:DVQLN��+LPDQVKX�6LNUL��$POHQGX�<DGDY�HW�DO��6HWWLQJ�8S�RI�)LUVW�+HDW�6WURNH�8QLW�LQ�D�
7HUWLDU��&DUH�+RVSLWDO�RI�1RUWK�RI�,QGLD��$�3URVSHFWLYH�6WXG��IURP�$SULO�-XQH�����


