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แนวทางการดูแลรักษา 
ผลข้างเคยีงจากการฉีดสารเตมิเตม็ (Fillers)  

เข้าหลอดเลอืดบนใบหน้า 
 

 

 

 
จัดทาํโดย 

สมาคมแพทย์ผวิหนังแห่งประเทศไทย 

 

 
คณะผูจ้ดัทาํขอสงวนสิทธิ� ในการนาํไปใชอ้า้งอิงทางกฎหมายโดยไม่ผา่นการพิจารณา 

จากผูท้รงคุณวฒิุหรือผูเ้ชี�ยวชาญในแต่ละกรณี
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Clinical Practice Guideline for Intra-arterial Fillers Injection 
ความนํา 

การใชส้ารเติมเตม็สาํหรับแกไ้ขสภาพหรือโครงสร้างของผิวหนงั มีหลกัการ คือผิวหนงัมีส่วนประกอบหลกัที�

สาํคญัคือใยคอลลาเจน ซึ�งมีหนา้ที�สาํคญัคือเป็นองคป์ระกอบที�ใหค้วามแขง็แรงและความยดืหยุน่แก่ผิวหนงั ทาํใหผ้ิวหนงัมี

รูปทรงเต่งตึง เมื�อเขา้สู่วยัชรา พบวา่ใยคอลลาเจนจะค่อยๆ มีจาํนวนลดนอ้ยลง มีผลทาํใหผ้ิวหนงับางลง เกิดริ�วรอยเหี�ยวยน่ 

และร่องลึก จึงมีความพยายามแกไ้ขโดยการฉีดสารจากภายนอกเขา้ไปในผิวหนงัเพื�อทดแทนใยคอลลาเจนที�สลายไปหรือที�

เรียกกนัทั�วไปวา่ “สารเตมิเตม็” 1 

 สารเติมเตม็ แบ่งตามภาวะความคงตวัในผิวหนงัไดเ้ป็น 3 รูปแบบ ไดแ้ก่ 1.แบบชั�วคราว (Temporary fillers) คง

สภาพอยูใ่นผิวหนงัไดน้านประมาณ 4 - 6 เดือน แต่มีความปลอดภยัสูง เนื�องจากสารประเภทนี�สามารถสลายตวัไดเ้องตาม

ธรรมชาติ 2.แบบกึ�งถาวร (Semi-permanent fillers) คงสภาพอยูใ่นผิวหนงัไดป้ระมาณ 1-2 ปี มีความปลอดภยัปานกลาง และ 

3.แบบถาวร (Permanent fillers) เช่น ซิลิโคน หรือ พาราฟิน หลงัฉีดแลว้จะอยูใ่นผิวตลอดไป ไม่สลายตวัตามธรรมชาติ มกั

พบผลขา้งเคียงระยะยาว 2 

สารเติมเตม็ที�นิยมใชก้นัมากที�สุดในปัจจุบนัคือสารที�มีส่วนประกอบหลกัเป็นกรดไฮยาลูโรนิก (Hyaluronic acid, 

HA) เนื�องจากมีคุณสมบติัเฉื�อย ไม่ทาํใหเ้กิดการแพ ้ มีความคงตวั และอยูใ่นร่างกายไดเ้ป็นเวลานาน อีกทั�งยงัสามารถเสื�อม

สลายไปเอง ไม่เกิดปัญหาสะสมในร่างกาย ในปัจจุบนัประเทศไทยมีเพียงกรดไฮยาลูโรนิกเท่านั�น ที�ผา่นการรับรองจาก

องคก์ารอาหารและยา  

คุณสมบติัของกรดไฮยาลูโรนิกที�ใชเ้ป็นสารเติมเตม็จะขึ�นอยูก่บัความเขม้ขน้ ขนาดโมเลกลุ โครงสร้าง และความ

แขง็ของสาร สารที�มีขนาดโมเลกลุเลก็จะเหมาะกบัการใชรั้กษาริ�วรอยตื�นๆ และคงอยูใ่นร่างกายไดน้านประมาณ 6 เดือน 

ในขณะที�สารที�มีขนาดโมเลกลุใหญ่จะใชส้าํหรับการเพิ�มปริมาตรของใบหนา้ และการรักษาริ�วรอยหรือร่องขนาดลึก ซึ�งจะ

คงอยูใ่นร่างกายไดน้าน 6-12 เดือน ริ�วรอยที�สามารถแกไ้ขไดด้ว้ยการฉีดสารเติมเตม็ เช่น ริ�วรอยร่องแกม้ นอกจากนี�สารเติม

เตม็ยงัสามารถใชฉี้ดเพื�อเพิ�มปริมาตรของใบหนา้บริเวณแกม้ เติมเตม็แผลบุ๋มใหตื้�นขึ�น รวมไปถึงการฉีดเพื�อปรับปรุง

โครงสร้าง (Augmentation) เช่น เสริมจมูก เสริมคาง ริมฝีปาก หรือฉีดเพื�อทาํใหรู้ปทรงของหนา้ดูอวบอิ�มกวา่เดิม3 

ผลข้างเคยีง 

ผลขา้งเคียงที�อาจเกิดจากการฉีดสารเติมเตม็มีหลายชนิด4 เช่น  

1. เกิดผื�นแดงบริเวณที�ฉีดสารเติมเตม็ หรือรอยชํ�าบริเวณฉีดซึ�งหายไดเ้อง  

2. การเกิดรอยนูน หรือผิวไม่เรียบเนื�องจากเทคนิคการฉีดที�ตื�นเกินไป หรือเลือกใชส้ารเติมเตม็ที�มีขนาดโมเลกลุ

ไม่เหมาะสม และอาการแพส้าร HA ซึ�งขึ�นอยูก่บัปฏิกิริยาของร่างกายผูไ้ดรั้บการฉีดเอง 

3. เกิดปัญหาการเคลื�อนยา้ย (migration) เช่นฉีดดั�งจมูกแลว้สารเติมเตม็เคลื�อนไหลไปที�ปลายจมูก ดงันั�นถา้

ตอ้งการฉีด สารเติมเตม็เพื�อเสริมคางหรือจมูก ตอ้งเลือกสารเติมเตม็ ที�มีขนาดโมเลกลุใหญ่ เพื�อใหส้ารเติมเตม็ชนิดนั�นมี

ความหนืดเพิ�มมากขึ�น ช่วยลดปัญหาการเคลื�อนยา้ยจากบริเวณที�ฉีด และทาํใหมี้อายใุชง้านไดย้าวนานขึ�นอีกดว้ย   
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4. อาการแพส้ารสารเติมเตม็ที�ใหล้กัษณะเป็นกอ้นนูนแดงอกัเสบ อาการแพช้นิดนี�บางครั� งอาจพบไดภ้ายหลงัการ

ฉีดสารเติมเตม็ผา่นพน้ไปแลว้เป็นเวลาหลายๆ เดือนหรือเป็นปีๆ ทั�งนี� ขึ�นกบัอายใุชง้านของ สารเติมเตม็ชนิดนั�นๆ  

5. การที�ฉีดสารเติมเตม็ผิดตาํแหน่งโดยฉีดเขา้ไปในหลอดเลือด อาจทาํใหเ้กิดการอุดตนัของหลอดเลือดได ้ ทาํให้

เกิดเนื�อตาย (Necrosis) บริเวณที�เสน้เลือดนั�นมาเลี�ยง หรือฉีดสารเติมเตม็แลว้เกิดตาบอด เนื�องมาจากสารเติมเตม็ที�ฉีดเกิดไป

อุดตนัหลอดเลือดที�ไปเลี�ยงจอประสาทตา มีผลทาํใหสู้ญเสียการมองเห็นได ้โดยที�ขณะนี�พบในประเทศไทยและต่างประเทศ

แลว้ ปัจจุบนัมีวารสารทางการแพทยอ์ยา่งนอ้ย 41 เรื�อง รายงานผูป่้วยรวมถึง 61 ราย ที�เกิดผลขา้งเคียงอยา่งรุนแรงหลงัการ

ฉีดสารเติมเตม็ โดยตาํแหน่งที�ฉีดแลว้ทาํใหเ้กิดเนื�อตายไดบ่้อยที�สุดคือ จมูก (33.3%) และร่องแกม้ (31.2%) และตาํแหน่งที�

ฉีดแลว้ทาํใหเ้กิดตาบอดไดบ่้อยที�สุดคือ หวา่งคิ�ว (58.3%)และร่องแกม้ (33.3%)5 จากวารสารทางการแพทยพ์บมีรายงาน

ผูป่้วยตาบอดจากการฉีดสารเติมเตม็ในประเทศเกาหลี 44 ราย และในสหรัฐอเมริกา 3 ราย ในประเทศไทยไม่เคยมีรายงาน

ในวารสารทางการแพทย ์แต่มีการยนืยนัพบผูป่้วยแลว้ � ราย 

แนวทางการดูแลรักษาผลขา้งเคียงที�จะกล่าวถึงในที�นี�  จะกล่าวถึงเฉพาะผลขา้งเคียงที�เกิดจากการฉีดสารสารเติม

เตม็เขา้หลอดเลือดบนใบหนา้เท่านั�น 

การวนิิจฉัย 

การฉีดสารเติมเตม็เขา้หลอดเลือดบนใบหนา้ อาจทาํใหเ้กิดการอุดตนัของหลอดเลือดได ้ นอกจากจะทาํใหเ้กิดเนื�อ

ตายบริเวณที�เสน้เลือดมีการอุดตนัแลว้ ยงัอาจทาํใหเ้กิดตาบอดตามมาดว้ย  

อาการและอาการแสดงของการเกดิเนื�อตาย  

ผูป่้วยจะมีอาการปวดรุนแรงอยา่งฉบัพลนั ขณะที�แพทยก์าํลงัฉีดสารเติมเตม็ ผิวหนงับริเวณที�ถูกฉีดจะมีสีขาวซีด 

(blanching) ต่อมาจะเปลี�ยนเป็นสีแดงอมม่วง (purplish discoloration)  ภายในระยะเวลา 1-12 ชั�วโมง และอาจมีอาการบวม

ร่วมดว้ยภายในระยะเวลา 24-48 ชั�วโมง ตามมาดว้ยการตายของเนื�อเยื�อ (necrosis) โดยจะเห็นผวิหนงัเปลี�ยนเป็นสีดาํคลํ�า 

อาจมีการแตกเป็นแผลแลว้ตกสะเก็ด ซึ�งเกิดไดต้ั�งแต่ 3-7 วนั และกลายเป็นแผลเป็นไดใ้นที�สุด ถา้รักษาไดอ้ยา่งทนัท่วงที จะ

สามารถลดการตายของเนื�อเยื�อผวิหนงั และป้องกนัการเกิดแผลเป็นถาวรได ้6 

อาการและอาการแสดงของภาวะอุดตนัหลอดเลอืดแดงที�ไปเลี�ยงจอประสาทตา  

การฉีดสารสารเติมเตม็เขา้หลอดเลือดแดงที�มีแขนงไปเลี�ยงจอประสาทตา ผูป่้วยจะมีอาการปวดบริเวณกระบอกตา

และผิวหนงัโดยรอบอยา่งรุนแรงทนัทีในขณะที�แพทยก์าํลงัฉีดสารเติมเตม็ ต่อมาจะมีอาการตามวั หรือสูญเสียการมองเห็น 

(blackout) อยา่งฉบัพลนั อาจมีอาการคลื�นไส ้ อาเจียน ปวดหวัอยา่งรุนแรง เหงื�อออกมากผดิปกติ (diaphoresis) กลอกตา

ไม่ได ้(opthalmoplegia) หนงัตาตก (ptosis) และตาเข (horizontal strabismus) ในผูป่้วยบางรายอาจเกิดอาการเนื�อตายบริเวณ

ใกลเ้คียง หรือภาวะสมองขาดเลือดจากการที�สารสารเติมเตม็อุดตนัเสน้เลือดสมอง (ischemic stroke) 7 

แนวทางการปฏิบตัเิมื�อสงสัยภาวะเนื�อตาย 

(ดดัแปลงจาก Kassir R, Kolluru A, Kassir M. Extensive necrosis after injection of hyaluronic acid filler: case report and 

review of literature. J Cosmet Dermatol ����; ��: ���-��.) 



Clinical Practice Guideline for Intra-arterial Fillers Injection 

 

205 

 

 

 

 

 

 

 

 

 

 

 

 

* หมายเหตุ 

1. หยดุการฉีดสารเติมเตม็ทนัทีที�สงสยัวา่มีภาวะเนื�อตาย 

2. นวดบริเวณที�สงสยัวา่มีการขาดเลือด 

3. ถา้สารเติมเตม็ที�ใชเ้ป็น hyaluronic and gel ใหฉี้ด hyaluronidase (ภาคผนวก) 

4. การปิดแผน่ไนโตรกลีเซอริน โดยปิดไวทุ้กวนั เปลี�ยนแผน่วนัละ 1 ครั� ง หรือใหท้าขี�ผึ�ง Nitroglycerine (Nitro-Bid, 

Fougera, Melville, NY) บริเวณที�สงสยัวา่มีเนื�อตาย ทิ�งไว ้12 ชั�วโมง วนัละ 1 ครั� ง ต่อเนื�องกนัจนกวา่จะหาย 8 

5. ฉีด low molecular weight heparin เช่น Enoxaparin 30 มิลลิกรัมเขา้ชั�นไขมนัใตผ้ิวหนงั ทุก 12 ชั�วโมง หรือ 40 มิลลิกรัม

วนัละครั� ง 

 

การดูแลแผลเนื�อตาย 

1. ถา้มีเนื�อตายเป็นแผล ใหท้าํ wet dressing ดว้ยนํ� าเกลือนอร์มลั 

2. พยายามรักษาความชุ่มชื�นบริเวณแผลไวด้ว้ยการทาขี�ผึ�ง และปิดแผลไว ้(occlusion) 

การรักษาแผลเป็นจากเนื�อตาย 

1. กรณีเป็นแผลเป็นนูนใหฉี้ดสเตียรอยดเ์ขา้บริเวณรอยโรค (intralesional steroids injection) หรือร่วมกบัการรักษาดว้ย

เลเซอร์ pulsed dye 

2. กรณีเป็นแผลเป็นหลุม ใหก้ารรักษาดว้ยการปรับสภาพผิวดว้ย dermabrasion หรือเลเซอร์   

ฉีดสารเติมเต็ม มีอาการชํ�าบวมแต่ไม่ปวด สังเกตอาการ ทาครีมวติามินเค 

ผวิหนงัซีด ชํ�า 

บวม ปวดรุนแรง 

สังเกตอาการ 

ถา้หายไดภ้ายใน ��นาที 

ประเมินภาวะการอุดตนั

ของหลอดเลือด 

นวด 

ปิดแผน่ไนโตรกลีเซอริน 

ประคบอุ่น 

ใหย้าปฏิชีวนะชนิดรับประทาน 

 

ฉีดไฮยาลูโรนิเดส (hyaluronidase) 

ฉีด low-molecular weight heparin 

ถา้ไม่ไดผ้ล 
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แนวทางการปฎบิัตเิมื�อสงสัยภาวะอุดตนัหลอดเลอืดที�ไปเลี�ยงจอประสาทตา  

(ดดัแปลงจาก Glaich AS, Cohen JL, Goldberg LH. Injection necrosis of the glabella: protocol for prevention and 

treatment after use of dermal fillers. Dermatol Surg ����; ��: ���-��.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* หมายเหตุ 

1. การนวดลูกตา (ภาคผนวก) 

ปวดตา ตามวั หรือสูญเสียการมองเห็นฉบัพลนั

ระหวา่งที�ฉีดสารเติมเตม็ 

หยดุฉีดทนัที 

ติดต่อขอความช่วยเหลือฉุกเฉินไปยงัทีม         

จกัษุแพทย ์และตจแพทย ์

อาจพิจารณาใหก้ารช่วยเหลือเบื�องตน้ดงันี�  

- นวดลูกตา (ocular massage) 

- หยอดยา Timolol eyedrops 

- ปิดแผน่ไนโตรกลีเซอริน 

- ฉีดไฮยาลูโรนิเดส (hyaluronidase) 

- ใหย้าปฏิชีวนะชนิดรับประทาน 

- ใหย้าขบัปัสสาวะทางเส้นเลือด 

- ให ้systemic corticosteroid 

- ใหส้ารนํ�าทางเส้นเลือด 

- ใหย้าขยายหลอดเลือด (vasodilator) 

- Hyperbaric oxygen/ carbogen therapy 

- ใหย้าตา้นการแขง็ตวัของเลือด (anti-coagulant หรือ thrombolytic) 

- Anterior chamber paracentesis 

ควรไดรั้บการตรวจรักษาโดยจกัษุแพทย์

ภายใน 30 นาที หลงัเกิดอาการ 
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การตรวจทางห้องปฏิบตักิาร 

 การตรวจทางหอ้งปฏิบติัพจิารณาทาํเฉพาะในรายที�มีการเกิดเนื�อตายรุนแรง หรือตาบอด  ไดแ้ก่ brain computer 

tomography angiogram (CTA) 

การป้องกนัการเกดิเนื�อตาย 9 

การประเมินผูป่้วย และการเตรียมผูป่้วยก่อนฉีดสารเติมเตม็ 

1. เลือกใชส้ารเติมเตม็ที�ผา่นการรับรองขององคก์ารอาหารและยาของประเทศไทย หรือสหรัฐอเมริกา ควรหลีกเลี�ยง 

permanent fillers 

2. พยายามหลีกเลี�ยงการฉีดสารเติมเตม็ในบริเวณที�มีความเสี�ยงสูงต่อการเกิดเนื�อตาย ไดแ้ก่ บริเวณ จมูก หวา่งคิ�ว (glabellar 

frawn line) และ ร่องแกม้  (nasolabial fold) 

3. ในผูป่้วยรายที�มีความผิดปกติ หรือมีกายวภิาคของเนื�อเยื�อและอวยัวะบนใบหนา้เปลี�ยนแปลงไป เช่น จมูกในรายที�ผา่น

การทาํศลัยกรรมจมูกมาก่อน ควรเพิ�มความระมดัระวงัในการฉีด 

เทคนิคการฉีด 

1. ไม่ควรฉีดสารเติมเตม็ในปริมาณมากอยา่งแรงและรวดเร็ว 

2. ควร aspirate ก่อนการฉีดหรือเดินยาสารเติมเตม็ทุกครั� ง 

3. หลีกเลี�ยงการฉีดสารเติมเตม็ในบริเวณที�มีความเสี�ยงสูงดงักล่าวมากเกินไป (over correction)ใหฉี้ดสารเติมเตม็ปริมาณ

นอ้ยหลายๆครั� ง แทนที�จะฉีดปริมาณมากเพียงครั� งเดียว 

4. ระยะห่างระหวา่งตาํแหน่งที�ฉีด กบัเสน้เลือดแดงที�สาํคญับนใบหนา้ 

5. เลือกใชเ้ขม็ขนาดเลก็ 30-32G needle หรือเขม็ทู่ (blunt cannula) 

6. ถา้มีอาการผิดปกติที�สงสยั ใหห้ยดุฉีดทนัที 

7. ใหส้งัเกตอาการผูป่้วยในสถานที�ที�ฉีดอยา่งนอ้ย 10 นาทีภายหลงัฉีดสารเติมเตม็  
 

ภาคผนวก 

การนวดลูกตา (ocular massage) 10 

ใชมื้อกดลงบนลูกตาคา้งไว ้ 5-15 วนิาที แลว้ปล่อยทนัที ทาํซํ� าหลายๆ ครั� ง จนกวา่ผูป่้วยจะถูกนาํส่งไปยงั

โรงพยาบาลที�ใกลที้�สุด 

 

การผสมและฉีดสาร hyaluronidase 11 

- โดยปกติสาร hyaluronidase จะ 1 vial จะมีขนาดยา 1500 international units ก่อนนาํมาใชแ้นะนาํใหผ้สมดว้ย

นํ� าเกลือสาํหรับฉีด ใหไ้ดค้วามเขม้ขน้ 150 Units ต่อ 1cc (แพทยบ์างรายอาจพิจารณาผสมยาชาชนิดฉีด 

2%lidocaine without epinephrine ร่วมดว้ยเพื�อลดอาการปวด) 
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- ฉีดตาม distribution ของเสน้เลือดแดงที�สงสยัวา่ถูกอุดตนัใหท้ั�วบริเวณ และทุกชั�นผิวหนงั (dermal and 

subcutaneous plane) 

- หลงัฉีดควรนวดคลึงบริเวณที�ฉีดใหย้ากระจายเขา้กนั 

- สงัเกตอาการ และอาการแสดงของผิวหนงับริเวณ ตรวจ capillary refill หากยงัไม่ดีขึ�น พิจารณาฉีดซํ�าไดทุ้กๆ 30 

ที ภายใน 6 ชั�วโมงแรก 

- ยาที�ผสมแลว้ควรใชท้นัที และควรใชใ้หห้มดภายใน 12-24 ชั�วโมง 

- กรณีที�ใช ้hyaluronidase ที�สงัเคราะห์จากส่วนประกอบของสตัว ์ควรทาํการทดสอบทางผิวหนงั (skin test) ก่อน

การรักษา 

- หลงัฉีด hyaluronidase ในบริเวณที�สงสยัวา่มีการเกิดเนื�อตาย ภาวะเนื�อตายจะดีขึ�นภายในเวลา 24 ชั�วโมง 
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Background: The patients who recover from Herpes zoster may face a problem of post herpetic neuralgia. The incidence 
of post herpetic neuralgia is 14.3% of all patients. The treatment of this complication is cumbersome. The 
recommendation treatments are as following Oxycodone, Amitryptylline, Maprotiline, Pregabalin, Carbamazepine. Those 
medications have some side effects . There are many reports of prescribing 5% Lidocaine cream for the treatment of post 
herpetic neuralgia. So, this study was conducted to determine that it may help to protect from pain if 5% Lidocaine cream 
be prescribed early after scab detached from Herpes zoster ulcer.Methods: We use Randomized Clinical trial (RCT) to 
randomize the healed herpes zoster3s patient and the scab should be fallen not more than 7 days  to be 4 groups. 

The 1st group will be assigned to use 5%Lidocaine cream 3 times/day with plastic wrapper for 30 minutes. 
The 2nd group will be assigned to use 5%Lidocaine cream 3 times/day 
The 3rd group will be assigned to use Cold cream  3 times/day with plastic wrapper for 30 minutes. 
The 4th group will be assigned to use Cold cream  3 times/day. 
We will follow the pain score from the first day of application to study every 2 weeks for 4 visits. 
Results: All 4 groups are indifferent in sex. We detect Herpes zoster more common in old age group, especially 

more than 60 years. Most patient( 96.8%) live in Chiang rai province. No allery to anti-pain cream detected. 41.9% of all 
patients have herpes zoster 14 days before enrollment. 71% of all patients had the fallen scab before enrollment 3-5 days. 
The most common location detected  are at trunk and lower limbs. The pain score in the first day of study is 3-8 for 70%. 
Every group has decreased pain score during the time pass, which pain score drop3s curve in each group is indifferent in 
statistics value. We detect that the 4th group which is cold cream has tendency to be more drop in pain score than others. 

Conclusion: After the scab from herpes zoster is fallen, The usage of 5%Lidocaine cream with plastic wrapper 
may not be better than Cold cream in promoting protection of pain reduction. So Cold cream may be enough for this issue. 
Keyword:  Herpes zoster, Post herpetic neuralgia, Pain score 

 

@ABCDEFG : 
HIJJ KLLMNOPPQ*, REQHSCกUVW @IXYAEZ[BW**, GLHLLV B\QZM]AL**  NL^ZIAKI_Q`กQLSDGQกQLNHDaXbcdNeHEAfg

hQEiQกjbS[cZHCDRNLfE@RAfE@L^hHFQ[ 5% LIDOCAINE CREAM กC@ COLD CREAM Afg`CX jS^YMF`CXDdHE 

PLASTIC WRAPPER  HQLZQLkLBbIHhXC[ 2558; 30: 209-218. 
*ก012345675819ก993 :94;85<50=>?84958@9A>561=B95ACD 

**CE74F9GHIJGC6K4 :94;85<50=>?84958@9A>561=B95ACD 
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BHQMRNlXMQ: >?@ABCDE?FCGHIJGEKLกILDNJ@C KOPQARSILTUVWกXHYH@ZL[[L\]^^LกL_ACHIJGEILDKLกE?FCGH 
àVEKOPQ b̂QGZ XกL_cdกL_ACHIJGEILD (Post herpetic neuralgia, PHN) eHD[UกL_PQYH@ 14.3%f^E>?@ABCDE?FCGH กL__GกgL

^LกL_ACHTUVWกXHfahiIJGEILD\j^if@LEDLก TUV>jLi[L[UกL__GกgLTGhEDLkiXH_GQA_OTLi Wkji Oxycodone, Amitryptylline, 
Maprotiline, Pregabalin, Carbamazepine NZj[U>Jf@LEW\UDE[Lก[U_LDELiกL_lk@ 5%Lidocaine cream WกXH^LกL_ACHNJ@C 
YH@>JHUกL_TLDL 5%Lidocaine cream _jC[กGQ Plastic wrapper IJGEILDKLกE?FCGHlI[j kjCDWPXV[ ĜZ_LกL_ à[f^EDL 

HCmn]NL^Z[BW: WP]V^maกgL_OHGQ\CL[ACH(pain score)nLDIJGEKLกE?FCGHlI[jo li>?@ABCDTGhE 4 กJbj[ TUVYH@_GQ 
5%Lidocaine cream _jC[กGQกL_PGi Plastic wrapper, 5% Lidocaine cream, Cold cream _jC[กGQกL_PGi Plastic wrapper 
NJO Cold cream 

LcNj@@กQLopกUQ: Randomized Clinical trial (RCT) 
ZnQXAfgopกUQ: I@^EZ_CK>XCIiGE e_EPDLQLJWkUDE_LDA_OkLibW\_LOId   
HIKfกQLopกUQ: >?@ABCDTUV[LZ_CKH@CDARSILe_\E?FCGHTUVILDHUNJ@C NJON>JNI@EKiZกFOWกpH Y[jWกXi 7 CGi q?กFbj[Wf@L

กJbj[กL__GกgL eHDกL_Fbj[WArH`^EArH>iaก 
กJbj[TUV 1 lI@>?@ABCDTL 5%Lidocaine cream _jC[กGQกL_PGi Plastic wrapper iLi 30 iLTU NJ@C\j^DHaEPJLFZXก^^ก 

CGiJOFL[\_GhE 
กJbj[TUV 2 lI@>?@ABCDTL5% Lidocaine cream CGiJOFL[\_GhEY[j[UกL_PGi 
กJbj[TUV 3 lI@>?@ABCDTL Cold cream CGiJOFL[\_GhE _jC[กGQกL_PGi Plastic wrapper iLi30iLTU 

NJ@C\j^DHaEPJLFZXก^^ก CGiJOFL[\_GhE 
กJbj[TUV 4 lI@>?@ABCDTL Cold cream CGiJOFL[\_GhE  
TGhEI[HZXHZL[5\_GhE eHDCGHPain score Tbก2FGAHLId 
ZnImIAfgaJdB\QXHV: Multi-level regression 
bSกQLopกUQ: >?@ABCDTGhE 4 กJbj[ Y[j[U\CL[NZกZjLEliH@Li WPm NZกZjLETUV^LDb àVE[GกPQli>?@F?E^LDb [LกกCjL 60 As

[LกกCjL >?@ABCDFjCilISj^D?jliP]hiTUVKGEICGHWkUDE_LD _@^DJO 96.8 Y[jPQกL_NP@DLkL >?@ABCDWAtiE?FCGHกj^iกL_maกgL[LกกCjL 
14 CGiWAtiFjCilISj 41.9% _^De_\ZกFOWกpHกj^iWf@LELiCXKGDTUV 3-5 CGiWAtiFjCilISj 71% PQ_^De_\TUV_DLE\dFjCiJjLE
NJOJuLZGC[LกFbH \ONii\CL[ACH (Pain score)liCGiN_ก^D?jTUV 3-8 \ONii_@^DJO70 >?@ABCDTGhE 4 กJbj[ [U Pain score TUVJHJE
ZL[_ODOWCJLTUV follow up Y[jZjLEกGiTLEFqXZX eHDกJbj[TUVYH@ Cold cream [UNiCei@[CjLFL[L_qJHกL_ACHYH@HUกCjLกJbj[ ]̂Vio 

qdGE]mI: IJGEILDE?FCGHlI[jo กL_lk@DLkL_jC[กGQกL_PGi Plastic wrapper Y[jYH@kjCDJH^LกL_ACHYH@HUกCjLกL_lk@ 
Cold cream KaE^LKlk@ Cold cream TL_^De_\กpWPUDEP^ 
B\QZ\QBCP: Herpes zoster, Post herpetic neuralgia, Pain score 
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@AX\Q 
e_\E?FCGHWAtie_\TUV WกXHKLกWk]h^YC_GF Varizella 

zoster àVEWAtiWk]h^ZGCWHUDCกGQe_\FbกlF กL_WกXHe_\iUhYH@
WกXHKLกWk]h^YC_GFTUV^D?jTUVA_OFLTf^E_jLEกLDq?กก_OZb@i
KLกnLCOTUVn?[X\b@[กGif^E>?@ABCDJHJE IJGEILDKLกe_\iUh
KOPQARSILTUV WกXHYH@ZL[[L\]^^LกL_ACH àVEKOPQ

b̂QGZXกL_cd กL_ACHIJGEILD (Post herpetic neuralgia) 
eHD[UกL_PQYH@ 14.3% f^E>?@ABCDE?FCGH eHD^LกL_ACH
TUV[LกfahiFG[PGivdกGQ^LDbTUV[Lกfahi PQF?E[LกliกJbj[TUV
^LDb[LกกCjL 80 As PQYH@qaE 34.4% eHDPQCjL>?@ISXE[U
\CL[T_[LiKLกกL_ACH[LกกCjL>?@kLD NJO[GกPQ
^LกL_ACH[Lกli>?@ISXEkjCE^LDb 50-69 As ^LกL_ACHiGhi
QLE\_GhE[U\CL[_biN_E[LกKi_QกCikUCXZA_OKuLCGif^E
>?@ABCD1 

กL__GกgL^LกL_ACHTUVWกXHfahiIJGEILDNJ@C\j^if@LE
DLก TUV>jLi[L[UกL__GกgL TGhEDLkiXH_GQA_OTLi Wkji 
Oxycodone2 Amitryptylline3 NJO Maprotiline  , 
Pregabalin4 >JกL__GกgLIJLD_LDELiYH@>JHU  NZj[U
_LDELi>Jf@LEW\UDEf^EDLTGhEF^EZj^_OQQ ]̂Vi[U[Lก NJO
DGE[UกL__LDELiกL_lk@ Capsacin patch5-8 PQCjLYH@>JHU
NZj[UกL_NFQWwPLOTUV àVEWAtikGVC\_LCNZjQLE\_GhE_biN_E 

ELiCXKGDiUhTuLfahiWi]V^EKLกW\D[U_LDELiกj^iIi@L
WกUVDCกGQกL_lk@ 5%Lidocaine patch WTUDQกGQgabapentin 
I_]^Pregabalin7 _LDELiCjL\jLlk@KjLDeHD_C[TUVq?กกCjL 
NJODGE[UกL_WA_UDQWTUDQ >Jf^EกL_lk@ 5% lidocaine-
medicated plaster WTUDQกGQCXvUกL_ ]̂Vi NJODLIJ^ก YH@
กJj LCYC@Cj LกL_lk@DL\_U[TLJHกL_ACHYH@HU  NJO
>Jf@LEW\UDEZVuLNJODGETuLlI@\bcnLPkUCXZ>?@ABCDTUVHUกCjLNJO
กJjLCCjLDGEYH@>JHUกCjLDLTLiกJbj[ Gabapentin NJO
Pregabalin NJODGEHUกCjLกL_lk@ Capsacin gel NZjf@^F_bA

DGEYH@Y[jWZp[TUV b̂AF__\\]^กJbj[ZGC^DjLETUV^LKi@^DWกXiYA9 
กL_lk@ Plastic wrapper [UกL_ @̂LE>JHUliกL_WPXV[

ĜZ_LกL_ à[f^EDLCjLYH@>JHUกCjLกL_Y[jlk@ Plastic 
wrapper WP_LOกL_lk@ Plastic wrapper [UFjCikjCD\]^   
(1) JHกL__OWIDf^EWi]h^\_U[TLTL^^กKLกZuLNIijETUVTL 
(2) WPXV[กL_H?H à[f^E\_U[TUVTLJEYAlZ@>XCIiGE (3) TuL
lI@\_U[TUVTLWHX[Y[jNI@EWกXiYA10 

NZjTUV>jLi[LY[jW\D[UกL_TuLELiCXKGDCjLq@LIJGEILDKLก
E?FCGHlI[jo eHDTUVFOWกpHIJbHI[HNJ@C lk@ 5%Xylocaine 
กj^iTUVKOW_XV[[UกL_ACH_biN_EnLDIJGE FL[L_qJH

b̂QGZXกL_cdกL_WกXH Postherpetic neuralgia YH@K_XEI_]^Y[j
KaEiuL[LF?jELiCXKGDiUh >JTUV\LHCjLKOYH@KLกELiCXKGDiUh\]^
FL[L_qiuLYAlk@JH b̂QGZXกL_cdกL_WกXH Postherpetic 
neuralgia NJOJH\CL[WFUVDEZj^กL_TLiDL àVE[U
>Jf@LEW\UDE _C[qaE\jLlk@KjLDeHD_C[ 

NL^JQกLjS^HIKfกQLopกUQ 
WAtiกL_maกgLNQQ Randomized Clinical trial (RCT) 

liกJbj[>?@ABCDTUV[LZ_CKH@CDARSILe_\E?FCGHTUVILDHUNJ@C 
NJON>JNI@EKiZกFOWกpH  Y[jWกXi 7 CGi eHDmaกgL
A_OFXTvXnLPกL_JH^LกL_ACHli>?@ABCDTUV ILDKLกN>J 
WA_UDQWTUDQ_OICjLE 5% Lidocaine cream กGQ Cold 
cream TUVPGi NJO Y[jPGiH@CD Plastic wrapper กL_maกgLiUh
TuLfahiTUVI@^EZ_CK>XCIiGE e_EPDLQLJ WkUDE_LDA_OkLib
W\_LOId li_OICjLEZGhENZjWH]^i vGiCL\[ 2556 qaE 
PzgnL\[ 2557 eHD>?@ABCDTUVWf@L_jC[ELiCXKGD q?กFbj[Wf@L
กJbj[กL__GกgL eHDกL_Fbj[WArH`^EArH>iaก IJGEKLกiGhi
NQjE>?@ABCDWAti 4 กJbj[ [U 

กJbj[TUV 1 lI@>?@ABCDTL 5% Lidocaine cream _jC[กGQ
กL_PGi Plastic wrapper iLi 30 iLTU NJ@C\j^DHaE
PJLFZXก^^กCGiJO 3 \_GhE 
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กJbj[TUV 2 lI@>?@ABCDTL5% Lidocaine cream CGiJO3 
\_GhE Y[j[UกL_PGi 

กJbj[TUV 3 lI@>?@ABCD TL Cold cream CGiJO 3 \_GhE 
_jC[กGQกL_PGi Plastic wrapper iLi 30 iLTU NJ@C\j^DHaE
PJLFZXก^^กCGiJO 3 \_GhE 

กJbj[TUV 4 lI@>?@ABCD TL Cold cream CGiJO 3 \_GhE Y[j[U
กL_PGi 

>?@ABCDNZjJO_LDTUVWf@LELiCXKGD[UกL_CGH Pain score \_GhE
N_ก NJOiGHTbก 2 FGAHLId Ûก4\_GhE f@^[?JTUV_CQ_C[YH@ 
KOiuL[LCXW\_LOIdTLEFqXZX eHD Multi-level regression 

mCHjNLAfgopกUQ  
f@^[?JP]hi{Li WPm ^LDb  _ODOWCJLTUVWAti(FGAHLId/

WH]^i)  e_\A_OKuLZGC ZuLNIijETUVWAti 
eHD^LmGDf@^[?JTGhEI[H[LKLก>?@ABCDTUV[L_GQกL__GกgL

TUVe_EPDLQLJWkUDE_LDA_OkFibW\_LOId 
kjCEWH]^ivGiCL\[ 2556 qaE  PzgnL\[ 2557 

f@^[?J>JกL__GกgL \]^กL_WAJUVDiNAJEf^EPain 
score IJGEกL_lI@DLkL NJO/I_]^กL_PGi_jC[ (plastic 
wrapper) CjLFL[L_qJH b̂QGZXกL_cdกL_WกXH 
PHNYH@ZjLEKLกกL_lk@DLIJ^ก NJO/I_]^กL_PGiI_]^Y[j 
IJGEZXHZL[กL_iGH  
Inclusion criteria 

1. >?@ABCDE?FCGHTUVN>JILDHU KiFOWกpHIJbHNJ@C 
li_ODOWCJIJGEZกFOWกpHY[jWกXi1 FGAHLId 

2. >?@ABCDTUV[U^LDb_OICjLEkjCE 20-80 As TUVFL[L_q 

qL[Z^QWf@LlKF]V^FL_\CL[WKpQACHYH@ 
3. >?@ABCDTUVY[j[UA_OCGZXกL_NP@DLTLkiXHDLkL 
4. >?@ABCDTUVFL[L_q[L_GQกL__GกgLYH@^DjLEZj^Wi]V^E 

I_]^FL[L_qZXHZj^F^QqL[^LกL_ACHYH@W[]V^qaE  
WCJLiGH 

Exclusion criteria 
>?@ABCDZGhE\__nd  

bSกQLopกUQ 
>?@ABCDTGhE 4 กJbj[ Y[j[U\CL[NZกZjLEliH@LiWPm 

NZกZjLETUV^LDb àVE[GกPQli>?@ABCDF?E^LDb[LกกCjL 60 As 
>?@ABCDFjCilISj^D?jliP]hiTUVKGEICGHWkUDE_LD _@^DJO 96.8 
Y[jPQกL_NP@DLkL (ZL_LETUV 1)  

>?@ABCDWAtiE?FCGHกj^iกL_maกgL[LกกCjL 14 CGiWAti
FjCilISj 41.9% _^De_\ZกFOWกpHกj^iWf@LELiCXKGDTUV 3-
5 CGiWAtiFjCilISj 71% PQ_^De_\TUV_DLE\dFjCiJjLE
NJOJuLZGC[LกFbH (ZL_LETUV 2) 

>?@ABCD[LกกCjL 90% WAtiE?FCGHTUVWAti i@^DกCjL 50 Zbj[
NJOY[jWAtiNQQJL[[LกกCjL 1 ZuLNIijE [U>?@ABCD_LDWHUDC
TUV[UกL_WAtiIJLDo ZuLNIijEPQ_^De_\TUV_DLE\dFjCiJjLE
NJOJuLZGC[LกFbH \ONii\CL[ACH (Pain score) liCGi
N_ก^D?jTUV 3-8 \ONii_@^DJO 70 >?@ABCD 58% _GกgLNPTDd
N>iARKKbQGi^DjLEWHUDC TUVWIJ]^lk@CXvUกL__GกgLTGhE 2 CXvU 
Y[j[U_LDlHWJDTUV_GกgLกL_NPTDdTLEWJ]^ก^DjLEWHUDC 
(ZL_LETUV 3) 
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mQLQ[Afg 1 JGกgcOTGVCYAf^E>?@ABCD A_OCGZXกL_NP@DL 
SCกUV^AfgopกUQ กS]FM A กS]FM B กS]FM C กS]FM D P-value 

i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ 
WPm 
   kLD 
   ISXE 

 
5 
3 

 
62.5 
38.5 

 
3 
5 

 
37.5 
62.5 

 
3 
4 

 
42.9 
57.1 

 
4 
4 

 
50 
50 

 
0.864 

^LDb (As) 
   20-34 
   35-59 
   60 I_]^[LกกCjL 
   Mean (S.D.) 

 
0 
0 
8 

 
0 
0 
100 

 
4 
0 
4 

 
50 
0 
50 

 
0 
0 
7 

 
0 
0 
100 

 
3 
0 
5 

 
37.5 
0 
62.5 

 
0.033 

TUV^D?j 
   ^uLWn^W[]^EWkUDE_LD 
   ^uLWn^^]ViliKGEICGH 
   WkUDE_LD 
   ZjLEKGEICGH 

 
4 
 
4 
0 

 
50 
 
50 
0 

 
4 
 
3 
1 

 
50 
 
37.5 
12.5 

 
5 
 
2 
0 

 
71.4 
 
28.6 
0 

 
7 
 
1 
0 

 
87.5 
 
12.5 
0 

 
0.453 

A_OCGZXกL_NP@DLkL 
  Y[j[UA_OCGZXกL_NP@DLkL 
  [UA_OCGZXกL_NP@DLkL 

 
8 
0 

 
100 

 
8 
0 

 
100 

 
7 
0 

 
100 

 
8 
0 

 
100 

 

 

mQLQ[Afg 2  kjCEWCJLTUV[L_GQกL__GกgL _ODOWCJLTUVWAtiE?FCGHกj^iWf@L_jC[ELiCXKGD _ODOWCJLTUVFOWกpHIJbHI[Hกj^iWf@L
_jC[ELiCXKGD ZuLNIijETUVWAtiE?FCGH 

SCกUV^AfgopกUQ กS]FM A กS]FM B กS]FM C กS]FM D P-value 
i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ 

kjCEWCJLTUV[L_GQกL__GกgL 
   vGiCL\[ 2556 qaE กb[nLPGivd  2557 
   [UiL\[   2557 qaE PzgnL\[ 2557 
   [XqbiLDi 2557 qaE FXEIL\[  2557 

 
3 
4 
1 

 
37.5 
50.0 
12.5 

 
3 
5 
0 

 
37.5 
62.5 
0 

 
2 
5 
0 

 
28.6 
71.4 
0 

 
3 
5 
0 

 
37.5 
62.5 
0 

 
      1.000 

_ODOWCJLTUVWAtiE?FCGHกj^iWf@L_jC[ELi
CXKGD (CGi) 
   <6 CGi 
   7-10 CGi 
   11-14 CGi 
   >14CGi 
Mean (S.D.) 

 
 
1 
0 
2 
5 
18.3 

 
 
12.5 
0 
25 
62.5 
11.5 

 
 
0 
1 
2 
5 
21.6 

 
 
0 
12.5 
22.5 
62.5 
8.2 

 
 
1 
2 
2 
2 
11.9 

 
 
14.2 
28.6 
28.6 
28.6 
3.3 

 
 
2 
2 
3 
1 
12.4 

 
 
25 
25 
37.5 
12.5 
10 

 
 
   0.475 

_ODOWCJLTUVFOWกpHIJbHI[Hกj^iWf@L
_jC[ELiCXKGD (CGi) 
   i@^DกCjL 2 CGi 
   3-5 CGi 
   6-7 CGi 
   >8 CGi 
Mean (S.D.) 

 
0 
5 
1 
2 
7.1 

 
0 
62.5 
12.5 
25 
5.7 

 
0 
5 
1 
2 
5.9 

 
0 
62.5 
12.5 
25 
2.9 

 
0 
7 
0 
0 
3.4 

 
0 
100 
0 
0 
0.5 

 
0 
5 
2 
1 
5.5 

 
0 
62.5 
25 
12.5 
2.4 

 
   0.667 
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SCกUV^AfgopกUQ กS]FM A กS]FM B กS]FM C กS]FM D P-value 
i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ 

ZuLNIijETUVWAtiE?FCGH (\i) 
    mU_gONJOlQIi@L 
   _ODLE\dFjCiQi (Upper 
extremities) NJOJuLZGCFjCiQi 
   JuLZGCFjCiกJLE 
   _ODLE\dFjCiJjLE (Lower 
extremities) NJOJuLZGCFjCiJjLE 
   ^CGDCOF]QPGivd (Perineum I_]^ 
Scrotum) 
   WAti[LกกCjL 1ZuLNIijE  

 
1 
2 
 
 
5 
 
0 
 
0 

 
12.5 
25 
 
 
62.5 
 
0 
 
0 

 
4 
0 
 
 
3 
 
0 
 
1 

 
50 
0 
 
 
37.5 
 
0 
 
12.5 

 
0 
1 
 
 
4 
 
2 
 
0 

 
0 
14.3 
 
 
57.1 
 
28.6 
 
0 

 
2 
0 
 
 
3 
 
3 
 
0 

 
25 
0 
 
 
37.5 
 
37.5 
 
0 

 
   0.186 

 
mQLQ[Afg 3 \CL[_biN_Ef^EE?FCGHกj^iWf@LกL_maกgL \ONii\CL[WKpQACHliCGiN_กTUVWf@LกL_maกgL 
kiXHกL__GกgLกj^iN>JZกFOWกpH 

SCกUV^A fgopกUQ กS]FM A กS]FM B กS]FM C กS]FM D P-value 

i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ 

Severity of Herpes zoster before 
study      
i@^DกCjLI_]^WTjLกGQ50Zbj[ 
      [LกกCjL 50 Zbj[ 

 
 
7 
1 

 
 
87.5 
12.5 

 
 
7 
1 

 
 
87.5 
12.5 

 
 
7 
0 

 
 
100 
0 

 
 
8 
0 

 
 
100 
0 

 
 
1.0 

Severity of pain at D0 (\ONii) 
   _OHGQ 0-2 
   _OHGQ 3-5 
   _OHGQ 6-8 
   _OHGQ 9-10 
Mean (S.D.) 

 
0 
4 
2 
1 
5.9 

 
0 
57 
29 
14 
2.4 

 
2 
1 
5 
0 
5.4 

 
25 
12 
63 
0 
3 

 
1 
3 
2 
1 
5.6 

 
14 
43 
29 
14 
2.7 

 
4 
2 
2 
0 
3.6 

 
50 
25 
25 
0 
2.2 

 
   0.266 

kiXHกL__GกgLกj^iN>JZกFOWกpH 
   NPTDdN>iARKKbQGi^DjLEWHUDC 
   NPTDdTLEWJ]^ก 
   TGhE 2 CXvU 

 
4 
0 
4 

 
50 
0 
50 

 
6 
0 
2 

 
75 
0 
25 

 
4 
0 
3 

 
57 
0 
43 

 
4 
0 
4 

 
50 
0 
50 

 
0.775 

D0 = CGiTUVA_OW[XiCGiN_ก 
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mQLQ[Afg 4 NFHE Pain score f^ENZjJOกJbj[ liกL_iGHNZjJOFGAHLId 
SCกUV^AfgopกUQ กS]FM A กS]FM B กS]FM C กS]FM D P-vale 

i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^ i\QXHX LdGES^  
FGAHLIdTUV 0  
Pain score 
   _OHGQ 0-2 
   _OHGQ 3-5 
   _OHGQ 6-10 
Mean (S.D.) 

 
 
0 
4 
3 
5.9 

 
 
0 
57.1 
42.9 
(2.4) 

 
 
2 
1 
5 
5.4 

 
 
25 
12.5 
62.5 
(3.0) 

 
 
1 
3 
3 
5.6 

 
 
14.2 
42.9 
42.9 
(2.7) 

 
 
4 
2 
2 
3.6 

 
 
50 
25 
25 
(2.2) 

 
 
0.289 

FGAHLIdTUV 2 
Pain score 
   _OHGQ 0-2 
   _OHGQ 3-5 
   _OHGQ 6-10 
 Mean(S.D.) 

 
 
1 
3 
1 
3.6 

 
 
20 
60 
20 
(1.8) 

 
 
2 
3 
1 
3 

 
 
33.3 
50 
16.7 
(2.2) 

 
 
4 
2 
0 
2 

 
 
66.7 
33.3 
0 
(1.4) 

 
 
3 
3 
0 
2.1 

 
 
50 
50 
0 
(2.0) 

 
 
0.751 

FGAHLIdTUV  4 
Pain score 
   _OHGQ 0-2 
   _OHGQ 3-5 
   _OHGQ 6-10  
Mean (S.D.) 

 
 
2 
3 
0 
2.0 

 
 
40 
60 
0 
(1.9) 

 
 
5 
1 
0 
1.7 

 
 
83.3 
16.7 
0 
(1.4) 

 
 
6 
0 
0 
1.5 

 
 
100 
0 
0 
(0.8) 

 
 
4 
2 
0 
1.2 

 
 
66.7 
33.3 
0 
(1.8) 

 
 
0.143 

FGAHLIdTUV 6 
Pain score 
   _OHGQ 0-2 
   _OHGQ 3-5 
   _OHGQ 6-10 
Mean (S.D.) 

 
 
4 
1 
0 
1.4 

 
 
80 
20 
0 
(1.3) 

 
 
5 
1 
0 
1.2 

 
 
83.3 
16.7 
0 
(1.6) 

 
 
6 
0 
0 
0.7 

 
 
100 
0 
0 
(0.8) 

 
 
5 
1 
0 
1.3 

 
 
75 
25 
0 
(1.2) 

 
 
0.878 

FGAHLIdTUV 8 
Pain score 
   _OHGQ 0-2 
   _OHGQ 3-5 
   _OHGQ 6-10 
Mean (S.D.) 

 
 
3 
1 
0 
1.25 

 
 
75 
25 
0 
(1.5) 

 
 
3 
2 
0 
1.6 

 
 
60 
40 
0 
(2.2) 

 
 
5 
0 
0 
0.4 

 
 
100 
0 
0 
(0.6) 

 
 
6 
0 
0 
0.7 

 
 
100 
0 
0 
(1.0) 

 
 
0.193 
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_Q`Afg 1 >?@ABCDTGhE4กJbj[ [UPain scoreTUVJHJEZL[_ODOWCJLTUVfollow upY[jZjLEกGiTLEFqXZX eHDกJbj[TUVYH@ Cold cream [U
NiCei@[CjLFL[L_qJHกL_ACHYH@HUกCjLกJbj[ ]̂Vio eHDWwPLOliFGAHLIdIJGEo 
 
G_INLQE 

>JกL_maกgLTGhE 4 กJbj[ PQCjLY[j[U\CL[NZกZjLE^DjLE
[UiGDFuL\GSliกL_JHกL_ACHIJGEILDKLกE?FCGH eHD
PQCjLกL_ACHliกJbj[TUVTUVYH@WPUDE\_U[QuL_bE>XC^DjLEWHUDC 
[UNiCei@[CjLFL[L_qJHกL_ACHYH@HUกCjLกJbj[ ]̂Vio 
(ZL_LETUV 4) 

W[]V^WTUDQWAti_?Aก_L�NJ@CPQCjL ก_L� 4 WF@i[U\CL[
lกJ@W\UDEกGi NJOW[]V^Z_CKF^QWA_UDQWTUDQกJbj[TUV 1, 2, 3 
WTUDQกGQกJbj[TUV 4 กpDGEPQCjL Y[j[U\CL[NZกZjLEกGiTLE
FqXZX (nLPTUV 1) 

กL_TUVกJbj[TUV 4 FL[L_qJHกL_ACHYH@ijLKO[LKLก
IJGEILDKLกE?FCGHlI[j IJGEFOWกpHZกNJ@C>?@ABCDKO[U>XC

NI@E TuLlI@WกXHกL_\GiNJO>?@ABCD[U\CL[>XHAกZXf^EกL_
_GQ_?@IJGEKLกILDlI[jo q@LW_Llk@\_U[QuL_bE>XCTL KOTuLlI@
>XCNI@E TuLlI@JHกL_ACHYH@ 

กJbj[TUV 1 àVEYH@DLkLTL ^LKTuLlI@WกXHกL__GQ_?@f^E
WF@iA_OFLT àVEWHX[_GQ_?@>XHAกZX NZjP^TLDLTUV[U\CL[
WAtiก_H ĵ̂ iliZGC\_U[ ^LKTuLlI@WกXHกL_ACHNFQ_@^i
likjCEN_ก NJOIJGEกL_lk@ Plastic wrapper TuLlI@WกXH
กL_ ĜQk]hiWIE]V^^^ก TuLlI@WกXH\CL[Y[jFQLDZGCNกj>?@ABCD
YH@ 

f@^[?Jf^E Cold cream f^Ee_EPDLQLJWkUDE_LD
A_OkLibW\_LOId [U^E\dA_Oก^Q\]^ Methyl Paraben, 
Propyl paraben, Stearyl alcohol, Cetyl alcohol, Liquid 
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paraffin, Sodium lauryl sulfate, Distelled water, 
Glycerine, Vasaline ^E\dA_Oก^QWIJjLiUhWAti\_U[lI@
\CL[kbj[k]hiWAtiIJGก TuLlI@>XCIiGEY[jNI@E KaEijLKOkjCD
liกL_TuLlI@>XCIiGETUVIJGEKLกILDE?FCGH NJOZกFOWกpH
NJ@C [UกL__O\LDW\]^EJHJE >?@ABCDกpKOY[jZ@^EWกL NJO
WI[]^iWAtiกL_W\J]^QA�^EกGi>XCIiGETUVYCEjLDZj^FXVEW_@L
nLDi^ก lI@JHกL__GQ_?@ ^LกL_ACH>?@ABCDกpKOJHJEZL[
YAH@CD 

HGEiGhiIJGEKLกกL_ILDE?FCGHlI[jo Y[jKuLWAtiTUVW_L
Z@^Elk@DLkLTLkjCD>?@ABCDJH^LกL_ACH WPUDETLDL\_U[
QuL_bE>XClI@>XCkbj[k]hiกpWPUDEP^ 

NZjliELiCXKGDTUV[Uกj^iIi@LTUVTuLYC@iGhi PQCjLIJGEKLก
ILDTLDLkLNJ@CJH^LกL_ACH W[]V^WTUDQกGQ>?@ABCDf^E
ELiCXKGDiUh WAtiกJbj[>?@ABCDTUVZjLEกGi WP_LOกJbj[ELiCXKGD
กj^iIi@LWAtiกJbj[TUVWกXH^LกL_ACHKLกE?FCGHYANJ@C NJO
KLกTUV[UกL_maกgLกj^iIi@LiUhCjL E?FCGHFL[L_qILDYH@W^E 
eHD^LกL_ACHKOJHJEZL[WCJLTUV>jLiYA^D?jNJ@C 

>JกL_maกgLiUhKOWAtiกL_kjCDlI@>?@ABCDNJO
e_EPDLQLJY[jKuLWAtiZ@^EFXhiWAJ]̂ EEQA_O[LcKLกกL_
lk@DLTUV[U_L\LNPE 

qdGE]mI 
IJGEILDE?FCGHlI[jo กL_lk@DLkL_jC[กGQกL_PGi 

Plastic wrapper Y[jYH@kjCDJH^LกL_ACHYH@HUกCjLกL_lk@ 
Cold cream KaE^LKlk@ Cold cream TL_^De_\กpWPUDEP^ 

กImmIกLLMNL^กQo 
1. m.iP. kDGiZ_dv_ ATb[LiiTd 
2. _m. kY[P_ TCXkm_U 

3. \cOก__[กL_PG�iLELiCXKGD e_EPDLQLJ
WkUDE_LDA_OkLibW\_LOId 

\cO>?@CXKGDf^f^Q\bc Qb\\JLก_TUVกJjLCiL[YATUVlI@
\CL[_jC[[]^ liกL_CQ_C[f@^[?JNJOKGHTuL_LDELiCXKGD
wQGQiUh 
References 

1. R.E. Hope-Simpson,O.B.E.,F.R.C.G.P, Post herpetic 
neuralgia. The journal of the Royal College of General 
practitioner 1975, 25:571-575 

2. C. Peter N. Watson, Najib Babut, Efficacy of 
oxydocone in neuropathic pain. The official Journal of 
the American Academy of Neurology 1998; 50: 1837-
1841 

3. C. Peter N.Watson, Mary Chipman, Ken Reed, Ramon 
J.Evans, Nicholas Birkett, Amitryptyline versus 
Maprotiline in postherpetic neuralgia: a randomized, 
double-blind, crossover trial Pain 1992; 29-36 

4. C.Peter N. Watson, Ramon J.Evans, Kenneth Reed, 
Harold Merskey, Leonard Goldsmith and Jerry Warsh, 
The official Journal of the American Academy of 
Neurology  1982; 32: 671 

5. Gordon A. Irving, Miroslav M. Backnoja, et al, A 
multicenter, randomized, double-blind,controlles study 
of NGX-4010, a high concentration Capsacin patch, for 
the treatment of Post herpetic neuralgia, Pain medicine 
2011; 12: 99-109 

6. Thomas Roth, Robert van Seventer , T. Kevin Murphy, 
The effect of Pregabalin on pain-related sleep 
interference in diabetic peripheral neuropathy or 
postherpetic neuralgia: a review of nine clinical trials, 
Current medical research and opinion 2010; 26: 2411-
2419 

7. Noam Y. Kirson, Jasmina I. Ivanova, et.al.,Comparing 
healthcare costs of Medicaid patients with postherpetic 
neuralgia treated with lidocaine5% versus gabapentin or 
Pregabalin, Journal of Medical Economics 2010; 13: 
482-491 

8. Lynn R. Webster , Marvin Tark, et.al., Effect of 
postherpetic neuralgia on efficacy analyses in a 
multicenter, randomized, controlled study of NGX-
4010, 8% Capsacin patch evaluated for the treatment of 
postherpetic neuralgia, BMC neurology 2010; 10:92. 

9. R.F. Wolff, M.M. Bala, et.al., 5% Lidocaine-mediated 
plaster vs other relevant interventions and placebo for 
post-herpetic neuralgia(PHN):a systematic review, Acta 
neurologica  2011; 123: 295-309 

10. Robert E Dempski PhD, Joseph D DeMarco BSc, et.al., 
An in vitro Study of the Relative Moisture Occlusive 
Properties of Several Topical Vehicles and Saran 
Wrap®: Journal of Investigate Dermatology 1965; 44: 
361�363 

 



Vol. 31 No.4  Review article 219 

Sunscreen 
Natta Rajatanavin MD. 

ABSTRACT:  
RAJATANAVIN N. SUNSCREEN. THAI J DERMATOL 2558; 31:  219-236. 
DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE, RAMATHIBODI 

HOSPITAL, MAHIDOL UNIVERSITY, BANGKOK, THAILAND.  

Ancient Egyptians used extracts of rice, jasmine, and lupine plants to protect themselves from the sun. Acidified 
quinine sulfate was documented as sunscreen since 1889 but enormous progress of sunscreen development started in the 
year 2000. Nowadays, numerous broad spectrum and high efficacy sunscreens were discovered. New method to evaluate 
sunscreen efficacy was also introduced after sun protective factor (SPF) which measure sunscreen efficacy to protect 
sunburn which responsible mainly by UVB. On the contrary, UVA protection system isn.t universal acceptable in all 
countries. In Japan, Protection Grade of UVA or PA system with 4 levels was used since January 2013. In Europeans 
country or EU the symbol of  means that UVA protection isn.t less than 1/3 of SPF. New method to evaluate sunscreen 
will be developing continual because sunscreen is not only intended to protect people from sunburn but also from tanning, 
melasma, photoaging and skin cancer. 

Key words: sunscreen, ultraviolet light, UV, SPF, PA 
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./012345 : 
61789 :1;<=>9?@>  39ก1>B22 ?9:C9:D:0E@?F>1G 2558; 31: 219-236. 
012134516734891 :1;3451<19=>?106>@ ;ABCCD89@?106>@E>FD91G1H>1I1J4GKL IM134891HN9IM4KH 

=>?@ABC>DEFGHI?JกL>MNOP>LJB>Q?JRSกTUJT@@@VOFQUWX?MVS,  PCOก TYZ [\C B\?CS=>]BO[[E^A_  18 
>LกON^FS]SUB[G`SOQF?[CL>, Ritter JW bV>cdTUJ^A_C?JeC\QPf>bW? TUJFgOA hi_JCAbOSCFSObYW_>ULX>กO\STUJ^A_C?JQPf> RiJCA
cYLJJS>UgJTYZQHj>USQPBDUkSbLl^kS=PVMNOP>LJePCVT@JTYZQกN@CZQ[fJMNOP>LJ US[QbCA`>N@T[ก^A_cdO\SCAm^nNoHI?JกL> TUJFgOA
dA bW? acidified quinine sulfate bV>cd=>Hp 1889 PYLJRSก>LX>CAกS[cLq>SUS[QbCA`>N@=PC\r[OC^LXJONnAกS[^@U?d
H[ZUN^nNsSct?JFSกL>T@@B\?Q>W_?JCSu@FBY?@ กS[cLq>SFSกL>T@@TddกVSOก[Zu@@Q[N_C=>Hp 2000 Q>W_?JRSกกS[QcN_CtiX>
t?J?DdLBNกS[vGCZQ[fJMNOP>LJ u@FQwcSZQCYSu>CS=>b>MNOtSO TYZbOSCQtVS=RกYeกกS[QกN@MNOP>LJ`[SRSกT@@ ^kS=PVCA
กS[cLq>SUS[QbCA ^A_CAbDvUCdLBN=>กS[@g@hLdTUJT@@ \̀OJbYW_>B\SJr QcN_CCSกtiX>RSกQ@NC^A_FSกL>T@@RZHI?JกL>e@VQcAFJTUJ
FgOAdA (290-320nm)  ^A_^kS=PVMNOP>LJePCVT@J กfQ[N_CCAกS[cLq>SUS[QbCA^A_CAm^nNoHI?JกL>TUJFgOAQ? \̀OJbYW_>ULX>P[W?FgOAQ?2 (320-
340 nm) hi_JCAMYB\?MNOP>LJbYVSFTUJFgOAdA U\O>TUJFgOAQ? \̀OJbYW_>FSO P[W? FgOAQ? 1 (340-400 nm) TYZ TUJ^A_ \̀OF=>กS[
C?JQPf> (visible light) \̀OJbYW_>ULX> (400-500 nm) QHj>USQPBD^kS=PVMNObYXkS =>HzRRDdL>CAกS[QcN_CUS[BVS>?>DCgY?NU[ZQtVSeH
=>b[ACกL>T@@ QcW_? \̀OFY@?L>B[SFRSก?>DCgY?NU[Z^A_QกN@RSกTUJFgOAbYW_>FSO (UVA 1) TYZTUJ^A_C?JQPf> hi_JTCVRZCA
cYLJJS>B_kSTB\US[กL>T@@=>HzRRDdL>eC\USCS[{ก[?Je@V?F\SJCAH[ZUN^nNsSc ?>DCgY?NU[ZQPY\S>AXCAMYก@[Zdd?NCCg>hi_JQHj>
กYeก=>กS[QกN@CZQ[fJMNOP>LJ TYZUSCS[{ก[ZBDV>Q?f>ehCG^A_F\?FUYSFb?YYSQR>^A_^kS=PVQกN@MNOP>LJQUW_?CRSกT@@ 

0H9CH901I : TUJT@@, [LJUA?LYB[SeOu?QYB, US[HI?JกL>TUJT@@, FSกL>T@@ 

 
0?9J>H9 

TUJT@@ QHj>TPY\JU[V SJcYLJJS> \̀OF=>กS[
C?JQPf> TYZU[VSJONBSCN>@A TB\PSกe@V[LdTUJT@@
H[NCSvCSกQกN>eH RZQHj>USQPBD=PVQกN@MNOePCVT@J MNO
bYXkS |IS ก[ZT@@ MNOP>LJ`[SRSกTUJT@@ TYZCZQ[fJ
MNOP>LJ [OC^LXJ^kS=PVu[bMNOP>LJdSJ`>N@CA?SกS[QYOYJ 

TUJT@@^A_M\S>YJCSFLJcWX>MNOuYกH[Zก?d@VOFTUJ
PYSFbOSCFSObYW_>hi_JCAH[NCSv TYZ bDvUCdLBNTBกB\SJ
กL> e@VTก\ Infrared (bOSCFSObYW_> >760 nm), Visible 
light (400-760 nm), UVA1 (340-400 nm), UVA2 (320-
340 nm), UVB (290-320 nm) U\O>TUJ UVC(200-

290nm) >LX>{gก L̀X> ozone ก[?JeOV eC\USCS[{M\S>CSFLJ
cWX>MNOuYกe@V TB\HzRRDdL>uYกCA L̀X>ozoneY@YJ ^kS=PVTUJ 
UV d[NQOvcWX>MNOuYก^A_ L̀X> ozoneY@YJ M\S>YJCSe@VCSก
tiX> 

TUJ UVB bW?TUJPYLก^A_^kS=PVMNOePCVT@J Q>W_?JRSก
CAbOSCFSObYW_>ULX> RAJCAcYLJJS>UgJ TYZCA chromophore  
^A_UkSbLlbW? DNA  

TUJ UVA ^A_U\?JYJCSFLJcWX>uYกCAH[NCSvUgJกO\S 
UVB {iJ 20 Q^\S C>DEFGCAu?กSUe@V[Ld UVA CSกกO\S 
UVB Q>W_?JRSก UVA CAH[NCSvb\?>tVSJbJ^A_ 
QHYA_F>THYJBSCm@gกSYP[W? \̀OJQOYS>V?F >?กRSก>AX 
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UVA FLJUSCS[{U\?JM\S>ก[ZRกTYZQC�e@V@A@VOF TB\
Q>W_?JRSกbOSCFSObYW_>^A_FSOกO\S^kS=PVCAcYLJJS>B_kS กS[
^kS=PVMNOePCVT@J@VOF UVA BV?J= V̀cYLJJS>CSกกO\S 
UVB {iJ1,000Q^\S กS[]iกES=>[ZFZT[กRiJCD\JQ>V>eH
QcW_?HI?JกL> UVB QHj>PYLก HzRRDdL>FSกL>T@@^A_CAm^nNo
HI?JกL> UVB CACSกCSFTYZb\?>tVSJUCdg[vG QHj>HzRRLF
P>i_J^kS=PVb>MNOtSOUSCS[{?Fg\กYSJT@@e@V>S>TYZ
e@V[Ld UVA CSกtiX>กO\S ^A_QbFCA UVB QHj>QPCW?>
ULllSvQBW?>sLF=PVPYdT@@  

>LกON^FS]SUB[GQ[N_CU>=R]iกESbOSCUSCS[{t?J 
UVA =>กS[^kS=PVQกN@กS[QHYA_F>THYJ^A_MNOP>LJTYZ
cdO\S 30% t?J UVA USCS[{U\?JM\S>YJeHe@VYiก{iJ

L̀X> papillary TYZ reticular dermis @LJ>LX>RiJUSCS[{^kS

=PVQกN@กS[QHYA_F>THYJt?JQUV>=F?AYSUBNb, QhYYGUATYZ
QUV>QYW?@ e@V=>H[NCSv^A_B_kSกO\SH[NCSv^A_^kS=PVMNOP>LJ
ePCVT@JCSก u@FกS[QHYA_F>THYJ>\SRZQกN@RSก free 
radical TYZกS[^kSYSFt?J lysozyme membrane 

>?กRSก>AX UVA FLJCAbOSCUSCS[{^kS=PVQกN@ 
sunburn cell กS[QHYA_F>THYJt?J DNA,กS[QกN@ P53 
mutation TYZQ[N_CcdO\S UVA 
?SRCAd^dS^UkSbLl=>กS[QกN@CZQ[fJMNOP>LJ`>N@ 
melanoma @VOF MYกS[]iกEStVSJBV>U[DHO\S TUJ^LXJ`>N@ 
UVA TYZ UVB ก\?=PVQกN@u[bTYZกS[
QHYA_F>THYJt?JMNOP>LJe@VCSก>V?FTBกB\SJกL> 
@LJBS[SJ^A_1, 21 

 

<9:9G/KL 11   `>N@t?JTUJ^A_ก\?=PVQกN@u[bTYZกS[QHYA_F>THYJt?JMNOP>LJ 

1. กS[]iกES=>C>DEFG 2. กS[]iกES^SJ[ZdS@ON^FS 
3. กS[]iกES=>ULBOG^@Y?J 4.กS[]iกES=>[Z@LdQhYYG 

ACTION SPECTUM OF PHOTODAMAGE 
Effect Spectrum of light Type of evidence 

 UVB UVA Visible Infrared A  

MNOePCVT@J ++++ +   1 
MNO`[SRSกT@@ ++++ ++ + + 1,3,4 
CZQ[fJMNOP>LJ`>N@ SCC 
(Squamous cell carcinoma) 

++++ +   2, 3, 4 

กS[ก@sgCNbDVCกL> (Photoimmune 
suppression) 

++++ ++   1, 3, 4 

CZQ[fJMNOP>LJ`>N@ BCC (Basal 
cell carcinoma) 

+++ ?   2, 4 

CZQ[fJMNOP>LJ`>N@ MM 
(Malignant melanoma) 

++ +   3, 4 

MW_>TcVTUJT@@ (Photosensitivity) + +++ +  1 
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<9:9G/KL 21  `>N@t?JTUJ^A_ก\?=PVQกN@u[bMNOP>LJ 

CLASSIFICATION AND ACTION SPECTRA OF PHOTOSENSITIVE SKIN 

Disease Spectrum of light 

 UVB UVA Visible 
Lupus erythematous +++ ++  
Porphyria   +++ 
Photodrug reactions + +++ + 
Photoirritant contact dermatitis  +++  
Photoallergic contact dermatitis  +++  
Actinic prurigo ++ ++  
Chronic actinic dermatitis +++ ++ + 
Polymorphic light eruption + ++  
Solar urticaria + ++ ++ 
Hydroa vacciniforme + ++  

 

กS[HI?JกL>TUJT@@^kSe@VPYSFONnA2Q \̀> 
?S]LF[\CQJS?SbS[ [\C QUWX?MVS PCOก QHj>BV>
TB\FSกL>T@@QHj>P>i_J^SJQYW?กTYZCAกS[= V̀QcN_CCSกtiX> 
u@FQwcSZกYD\CH[Z`Sก[=>ULJbCQCW?JTYZ^kSJS>=>[\C 
TB\PSกQYW?ก`>N@FSกL>T@@TYZ>kSeH= V̀eC\{gกBV?J?SR
eC\CAH[ZUN^nNsScQcAFJc? P[W?QกN@?L>B[SFRSกbOSC
QtVS=RMN@O\SHI?JกL>QcAFJc?TYVO
[OC^LXJก\?=PVQกN@bOSCUglQUAF 
^SJQ][E�กNRQ>W_?JRSกFSกL>T@@H[ZUN^nNsScUgJCLกBV?J
>kSQtVSRSกB\SJH[ZQ^]TYZCA[SbSTcJ 
39ก1>B223,4 

bW?US[QbCÂ A_CAbDvUCdLBNHI?JกL>MNOP>LJRSกTUJT@@ 
กYeก=>กS[??กm^nNoTd\Je@VQHj> 3 ONnA TYZTd\J 
FSกL>T@@e@VQHj> 4 กYD\CBSCกYeก>AX  

1. Organic P[W? chemical sunscreen 
QHj>US[QbCA^A_CAbDvUCdLBN=>กS[@g@hLdTUJTYVOQกN@กS[Q
HYA_F>THYJt?Jub[JU[VSJ^SJQbCAt?JUS[>LX> 

2. Inorganic P[W? physical sunscreen P[W? opaque 
sunscreen 
CAbDvUCdLBN^idTUJ^kS=PVTUJeC\USCS[{U\?JM\S>eHe@V 
TB\RZ{gกUZ^V?>??กCS TYZeC\QกN@H�NกN[NFSQbCA 

3. Organic microparticle  QHj>กYD\C^A_CAกS[cLq>S 
tiX>CS=PC\̂ kS=PVUSCS[{??กm^nNoe@V 2 กYeกbW? ^LXJ 
@g@hLdTUJTYZUZ^V?>TUJ CLกCAuCQYกDYt>S@=Pl\ TYZ
HI?JกL>TUJe@VPYSFbOSCFSObYW_> 

4. Tanning sunscreen ^kS=PVMNOUAbYXkStiX> 
TYZTUJM\S>eHe@V>V?FYJ 
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39ก1>B22Y:=Z[/C9:Z0JK Organic (chemical) 
sunscreen3 

US[กL>T@@=>กYD\C>AXQHj> aromatic compound RLdกLd 
carbonyl group =>BkSTP>\J ortho P[W? para 
^kS=PVUSCS[{@g@hLdTUJbYW_>ULX>^A_CAcYLJJS>UgJ Q \̀>TUJ 
UV ^A_CAbOSCFSObYW_>[ZPO\SJ 250-350 mm 
QCW_?e@V[LdcYLJJS> uCQYกDYt?JUS[กL>T@@RZ{gกก[ZBDV> 
RSก ground state QtVSUg\ excited state PYLJRSก>LX> 
RZCAกS[HY\?FcYLJJS>??กCSe@V 3 YLกEvZ QcW_?bW> 
กYLdUg\ ground state  

YLกEvZ^A_ 1 bW?HY\?F??กCS=>[gHbOSC[V?>u@FCA 
bOSCFSObYW_>CSกกO\S 800 nm TB\bOSC [V?>>AXCAH[NCSv
>V?FCSก QCW_?Q^AFdกLdbOSC[V?>^A_e@V[LdRSกTUJ?S^NBFG 

YLกEvZ^A_ 2 HY\?FcYLJJS>=> \̀OJbOSCFSObYW_> 
450-800 nm CAYLกEvZQHj> fluorescence P[W? 
phosphorescent ^kS=PVQPf>YLกEvZQ[W?JTUJ=> 
FSกL>T@@dSJ`>N@ 

YLกEvZ^A_ 3 =>ก[vA^A_cYLJJS>^A_QPYW?UgJCSก 
cYLJJS>^A_{gกHY\?F??กCSRZFLJ?Fg\=> \̀OJ bOSCFSObYW_> 

380-450 nm TYZQกN@H�Nก[NFSกLduCQYกDYt?JFSกL>T@@ 
?Aกb[LXJu@FH�NกN[NFS^A_QกN@tiX> QHj> cis-tranP[W?keto-enol 
isomerization QCW_?H�Nก[NFS>AXQกN@tiX>RZQกN@กS[QHYA_F> 
THYJbOSCUSCS[{ =>กS[@g@hLdTUJt?JFSกL>T@@e@V  

Organic sunscreen Q@NCQ>V>กS[HI?JกL>TUJ UVB 
TB\HzRRDdL>Q[ScdO\S UVA กfCAbOSCUkSbLl 
=>กS[QกN@CZQ[fJMNOP>LJTYZ photoaging [\OCกLd UVB 
FSกL>T@@[D\>=PC\RiJCAbDvUCdLBNHI?JกL> UVA @VOF 
=>tvZ>AXFLJeC\CAUS[QbCA`>N@=@^A_CAH[ZUN̂ nNsSc@AHI?JกL
>e@V^LXJ UVATYZUVB UCdg[vG=> BLOQ@AFOกL> 
@LJ>LX>FSกL>T@@=>HzRRDdL>RiJBV?J= V̀US[QbCA 3-4 
H[ZQs^MUCกL>   

Organic sunscreen hi_Je@V[LdกS[F?C[LdO\SHY?@sLF 
TYZCAH[ZUN^nNsSc@Au@F FDA t?J UP[L�?QC[NกSCAQcAFJ 
16 `>N@ UkSP[Ld=>FDu[H??UQB[QYAFTYZlA_HD�>RkS>O> 
US[QbCA^A_F?C[Ld=PV= V̀e@V {iJ 55 `>N@ Q[SUSCS[{RL@Td\J 
chemical sunscreen e@VQHj> 8 กYD\C BSCub[JU[VSJ 
^SJQbCATYZ 3 H[ZQs^BSCbOSCUSCS[{=>กS[HI?JกL> 
TUJ (BS[SJ^A_ 3,4) e@VTก\ 

 

<9:9G/KL 3 US[กL>T@@^A_CAm^nNoHI?JกL> UVB TYZUVA II (320-340) 

UVB (290_320 nm) and UVA ll (320_340 nm) 

COLIPA USAN Abbreviation Trademark INCI Peak absorption(nm) 
S8 Padimate O EHDP Eusolex 6007 Ethylhexyl dimethyl PABA 311 
S12 Homosalate HMS Eusolex HMS Homomenthyl salicylate 306 
S13 Octisalate EHS Neo Heliopan OS Ethylhexyl salicylate 307 
S28 Octinoxate EHMC Uvinul MC 80 Ethylhexyl  

methoxycinnamate 
311 

S32 Octocrylene OCR Uvinul N 539 T Octocrylene 303 
S38 Oxybenzone BP3 Uvinul M40 Benzophenone-3 288,325 
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UVB (290_320 nm) and UVA ll (320_340 nm) 

COLIPA USAN Abbreviation Trademark INCI Peak absorption(nm) 
S40 Sulisobenzone BP4 Uvinul MS40 Benzophenone-4 366 
S45 Ensulizole PBSA Eusolex 232 Phenylbenzimidazole  

sulfonic acid 
310 

S60 Enzacamene MBC Eusolex 6300 4-Methylbenzylidene 
camphor 

300 

S74  PS15 Parsol SLX Polysilicone-15  
S75 Titanium 

dioxide 
TIO2 Eusolex T2000 Titanium dioxide  

COLIPA = Europe Cosmetic Toiletry and Perfumery Association 
INCI = International Nomenclature Cosmetic Inqredient 
USAN = US adopted name 

 
<9:9G/KL 4 US[กL>T@@^A_CAm^nNoHI?JกL> UVB TYZ UVA I (340-400 nm) 

Broad-spectrum and UVA I (340_400 nm) 

COLIPA USAN Abbreviation Trademark INCI Peak absorption 
(nm) 

S66 Avobenzone BMBM Parsol 1789 Butyl 
methoxydibenzolymethane 

360 

S71 Ecamsule TDSA Mexoryl SX Terephthalylidene dicamphor 
sulfonic acid 

345 

S73  DTS Mexoryl XL Drometrizole trisiloxane 300,340 
S76 Zinc oxide ZnO ZnO (Nanox) Zinc oxide  
S79 Bisoctrizole MBBT Tinosorb M Methylene bis-benzotriazolyl 

tetramethylbutylphenol 
305,360 

S80 Bisdisulizole  
disodium 

DPDT Neo Heliopan AP Disodium phenyl di  
benzimidazole tetrasulfonate 

335 

S81 Bemotrizinol BEMT Tinosorb S Bis-ethylhexyloxyphenol  
methoxyphenyl triazine 

310,343 
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Y:=Z[//KL 1 C9:ก:5G UVB (<9:9G/KL 3)5 
กab4J/KL 1 PABA TYZ PABA derivative   >kSCS= V̀

BLXJTB\Hp 1942 TYZe@V[LdbOSC>NFCCSก=> \̀OJHp b.]. 
1950-1960 CAbDvUCdLBNHI?JกL>TUJbOSCFSObYW_> 260-
315 nm. hi_J?Fg\=> \̀OJ UVB u@FCA peak absorption ^A_ 
296 nm US[QbCA^A_RL@?Fg\=>กYD\C>AXTYZe@V[LdbOSC>NFC
Tc[\PYSFe@VTก\ P-aminobenzoic acid, glyceryl 
aminobenzoate, Padimate-A, Padimate-O =>[ZFZPYLJ
Q>W_?JRSกCA[SFJS>กS[TcV PABA CSกtiX>P[W?กS[QHj>
USQPBDt?J SLE ^kS=PVbOSC>NFCY@YJ TB\ PABA กfFLJ
QHj>FSกL>T@@^A_CAH[ZUN^nNsSc@A=>MgVH�OF^A_eC\CAH�NกN[NFS
TcV tV?@At?J PABA ester bW? chemical inert, UV stable 
{gก@g@hiCM\S>MNOP>LJ>V?FTYZ[SbS{gกTB\YZYSF>XkS 

กab4J/KL 2  Salicylate QHj>FSกL>T@@`>N@T[ก^A_CA
[SFJS>eOVBLXJTB\Hp 1931TYZFLJbJ= V̀?Fg\=>HzRRDdL> CA
bDvUCdLBNHI?JกL>TUJ UV \̀OJbOSCFSObYW_> 250-320 
nm. tV?@AbW? HY?@sLF  {gก@g@hiCM\S>MNOP>LJ>V?FCAbOSC
bJ^> TYZeC\YZYSF>XkS CAm^nNob\?>tVSJ?\?>TB\>NFC= V̀
Qc[SZ \̀OF^kS=PVUS[กL>T@@?W_>bJBLO TYZCAm^nNo \̀OF
YZYSFFSกL>T@@กYD\C Oxybenzone,  Salicylate MUCJ\SF
=>Qb[W_?JUkS?SJ `>N@^A_>NFC= V̀กL>CSกbW? Octisalate (2-
ethylhexyl-salicylate) TYZ Homosalate (homomethyl 
salicylate) U\O> triethanolamine salicytate >NFCMUC=>
T`Ccg 

กab4J/KL 3  Cinnamate CA^LXJUNX> 17 `>N@ `>N@^A_e@V[Ld
bOSC>NFCCSก^A_UD@bW? 2-ethylhexyl-p-methoxy 
cinnamate (Parsol MCX P[W? OMC) hi_J@g@hLdTUJ=>
bOSCFSObYW_>[ZPO\SJ 240-320 nm. FSกL>T@@CSกกO\S 
80% =>HzRRDdL>RZ= V̀ OMC QHj> UVB sunscreen 
Q>W_?JRSกeC\YZYSF>XkS, ^>TUJ,TYZTcV>V?F 

กab4J 4 Camphor derivatives USCS[{ absorb TUJ^A_ 
290-300 nm. TYZCAbOSCbJBLOCSก TB\eC\e@V[LdกS[
[Ld[?J=>UP[L�?QC[NกS RiJCA= V̀TB\=>FDu[H US[=PC\=>
กYD\C>AXbW? Benzylidene camphor 

กab4J/KL 5  Miscellaneous Q \̀> Octocrylene (Parsol 
340) = V̀=>กS[HI?JกL> UVB TB\CAm^nNo?\?>TYZ[SbSTcJ 
CAbOSCUkSbLlbW? \̀OFQcN_CbOSCbJ^>B\?TUJ 
(photostable) t?J Avobenzone5 hi_JQHj> UVA I filter ^A_CA
H[ZUN^nNsScUgJUD@ @LJ>LX>HzRRDdL>RiJQHj>^A_>NFC= V̀CSก 
TYZUS[=PC\?Aก`>N@bW? Parsol SLX (Benzylidene 
malonate polysiloxane) hi_JMYNBtiX>CSUkSP[LdHI?JกL> 
UVB TYZH[Z`SULCcL>nGO\SCAbOSCHY?@sLFUgJCSก CA= V̀
=>FDu[H 
Y:=Z[//KL 2 C9:ก:5G UVBBa=UVA II (<9:9G/KL 3)5 

กab4J/KL 6 Benzophenone QHj> aromatic ketone CA
^LXJUNX> 12 `>N@ TB\^A_ FDA F?C[LdCAQcAFJ 3 `>N@bW? 
Oxybenzone, Dioxybenzone TYZ Sulisobenzone hi_JCA
bDvUCdLBNHI?JกL> UVB TYZ UVA II (< 330 nm) 
UkSP[Ld Dioxybenzone RZ@g@hLdTUJ \̀OJกOVSJ^A_UD@bW?
[ZPO\SJ 260-380 nm. =>HzRRDdL>FSกYD\C>AXกfQ[N_CcdHzlPS
กS[QกN@กS[TcVULCMLU allergic contact dermatitis TYZ 
photoallergic contact Q>W_?JRSก metabolite t?JFS{gก
^kSYSFe@VFSก =>HzRRDdL> Oxybenzone QHj>FSกL>T@@^A_CA
?DdLBNกS[vGกS[TcVUgJ^A_UD@6 

กab4J 7 Anthranilates CAbDvUCdLBNHI?JกL> UVA II e@V 
QHj>US[QbCA^A_bJBLOTYZHY?@sLFTB\CAm^nNo?\?> CA= V̀=>
HzRRDdL> 2 `>N@bW? Methyl anthranilate @g@hLdTUJUgJUD@
^A_ 330 nm  TYZHomomentyl-n-acetyl anthranilate 
Y:=Z[//KL 3  C9:ก:5G UVA I+II (<9:9G/KL 4)5 
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กab4J/KL 8  Dibenzoyl methanes CA^LXJUNX> 5 `>N@ TB\^A_ 
FDA F?C[LdCAQcAFJ 1 `>N@ bW? Butyl methoxy 
dibenzoyle methane (Parsol 1789 , avobenzone P[W? 
BMDBM) QHj> UVA sunscreen ^A_CAH[ZUN̂ nNsScUgJUD@ 
USCS[{@g@hLdTUJ^A_bOSCFSObYW_> 260-350 nm. TB\CA
HzlPS bW? bOSCeC\bJ^>B\?TUJ (photostability)Qc[SZ
QCW_?e@V[LdTUJH[NCSvUgJRZQกN@ irreversible 
photoisomerization TYZCAกS[QHYA_F>THYJbOSCUSCS[{
=>กS[@g@hLdTUJ u@Fm^nNo=>กS[@g@hLdTUJ UVA 
Y@YJ{iJ 36% =>HzRRDdL>US[QbCA^A_CAm^nNoHI?JกL> UVA 
e@V@AQ[N_CCACSกtiX> =>BS[SJ^A_ 4 TU@JUS[^A_e@V[LdกS[
F?C[Ld=>FDu[H RZcdO\SCARkS>O>CSกกO\S^A_ FDA t?J
UP[L�?QC[NกS=>Hp 2000 [Ld[?JCSก Q>W_?JRSกUS[QbCA
QPY\S>AXe@V[LdกS[MYNBTYZ^@U?d=>?SUSUCLb[`SO
FDu[H^LXJUNX> hi_J^SJUP[L�?QC[NกSCAtV?กkSP>@O\S PSก
>kSCS= V̀=>UP[L�RZBV?JCAกS[^@U?d^A_^kS=>
UP[L�?QC[NกSRiJ^kS=PVtdO>กS[=>กS[[Ld[?J= V̀QOYS
FSOtiX> HzRRDdL> FDA =>UP[L�?QC[NกS[Ld[?JFSกL>T@@
^A_CAm^nNoHI?JกL> UVA ?Fg\QcAFJ 5 `>N@bW? Oxybenzone( 
Benzophenone3) Sulisobenzone  (Benzophenone4), 
Butyl methoxy dibenzoyle methane (Parsol 
1789,BMDBM) , ZnOTYZ TiO2 

UkSP[Ld BMDBM hi_JQHj>US[กL> UVA ^A_CAกS[= V̀
Tc[\PYSF^A_UD@tvZ>AXQ>W_?JRSกCAH[ZUN^nNsSc@A^A_UD@ TB\
CAHzlPSUkSbLlbW?bOSCeC\bJ^>B\?TUJ =>Hp 1990 
UVA-filter =PC\7^A_CAbOSCbJBLOกO\S BMDBM TB\

H[ZUN^nNsSceC\@AQ^\SbW? TDSA (Mexoryl SX) TYZ 

DTS (Mexoryl XL) hi_JUS[QbCÂ LXJ 2 `>N@>AXQHj>
YNtUN^nNot?J L.Oreal CA=>FSกL>T@@RSกH[ZQ^]|[L_JQ]U 

MBBT (TinosorbM) QHj>กYD\Ct?JUS[กL>T@@^A_
Q[AFกO\S organic microparticle CAm^nNo^LXJ@g@hLdTUJTYZ
UZ^V?>bYVSFกLd TiO2 TYZ ZnO u@FCAt>S@QYfกกO\S 
200 nm. USCS[{MUCกLdUS[QbCAe@VJ\SFYZYSF>XkSe@V@A
TYZeC\^idTUJ u@FCA absorption maximum ^A_ 359 nm 
FSOกO\S BMDBM hi_J?Fg\^A_ 357 nm TB\CAm^nG?\?>กO\S 
TYZCAbOSCUSCS[{=>กS[ก[?J UVB e@V@VOF  

BEMT. (TinosorbS) QHj> Oil-soluable filter CA 
absorption maximum 343 nm. QCW_?>kSCSMUCกLd 
BMDBM TYVO^kS=PV BMDBM CAbOSCbJ^>B\?TUJ
QcN_CtiX> TYZFLJCAbDvUCdLBN^kS=PVFSกL>T@@^A_CAU\O>MUC
t?J OMC TYZ BMDBM hi_JQHj>BkSP[Ld^A_>NFCCSก^A_UD@
bJ^>B\?TUJ@A UkSP[Ld=>H[ZQ^]e^FtvZ>AXCAFSกL>
T@@^A_CAUS[ก[?JTUJ UVA QPY\S>AXTYVO=>^V?JBYS@
U\O>CSก>kSQtVSRSกFDu[H 

DPDT.(Neo HeliopanAP) QHj> water-soluable 
UVAfilter CA absorption maximum ^A_ 335 nm. 
Inorganic Sunscreen8 

Q[AFก?Aก Ẁ_?O\S physical P[W? particulate P[W? opaque 
sunscreen USCS[{HI?JกL>e@V^LXJTUJ UVB TYZ UVA 
Q>W_?JRSกกYeก=>กS[??กm^nNo bW?กS[UZ^V?>TUJ 
US[QbCA=>กYD\C>AX e@VTก\ red veterinary petrolatum, 
titanium dioxide(TiO2) TYZ zinc oxide (ZnO)QHj>BV> 
TCVRZCAbOSCUSCS[{=>กS[HI?JกL>TUJ=>bOSCFSO
bYW_> \̀OJกOVSJTYZHY?@sLFUgJQ>W_?JRSกCAกS[@g@hiC>V?F
CSกTYZQHj>US[ inert RiJeC\QกN@กS[TcV TB\US[กYD\C>AX^A_
eC\e@V[LdbOSC>NFCQ>W_?JRSกQCW_?= V̀bOSCQtVCtV>UgJ^Sd>
MNOP>LJTYVORZC?JQPf> L̀@QHj>UAtSO P[W?UA`Ccg^kS=PVeC\
UOFJSCu@FQwcSZ=>MgV`SF HzRRDdL>RiJCAกS[H[LdH[DJu@F
กS[^kS=PVt>S@t?JUS[กYD\C>AXQYfกYJRSกQ@NC^A_CAt>S@ 
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180-250 nm hi_JCAbDvUCdLBNHI?JกL> visible light e@V@A
^A_UD@TYZ??กm^nNou@FกS[UZ^V?>TUJ QCW_?Y@t>S@YJ
QPYW? 10-100 nm RZcdO\SHI?JกL>TUJ ultraviolet e@V@A
tiX>=กYVQbAFJกLd chemical sunscreen TYZกYeกกS[??ก
m^nNoQHj>กS[@g@hLdTUJ{iJ 70% bYVSF chemical 
sunscreen @VOF bOSCUSCS[{=>กS[HI?JกL>TUJt?J 
inorganic sunscreenQHYA_F>THYJeHBSCt>S@t?J 
particle u@F particle t>S@QYfก^A_UD@HI?JกL>TUJ UVB 
e@V@ATYZeC\CAUA {VSt>S@=Pl\tiX>bDvUCdLBN=>กS[HI?JกL> 
UVA กfRZ@AtiX> TB\bOSCtSOกfRZCSกtiX> UkSP[Ld visible 
light BV?JกS[ particle t>S@=Pl\̂ A_UD@hi_JRZCAUAtSO

L̀@QR>QCW_?^Sdd>MNOP>LJ @LJ>LX>ONnA^A_@A^A_UD@bW?กS[MUC
กL>[ZPO\SJ particle size t>S@B\SJr กL>QcW_?USCS[{
HI?JกL>e@V̂ DกbOSCFSObYW_> TYZeC\CAUAtSORL@ =>
HzRRDdL> microfined titanium dioxide  e@V[LdbOSC>NFC
Tc[\PYSFCSก^LXJ=>[gHMUCกLd inorganic sunscreen u@F
MUCกLd Fe2o3 QcW_?=PVCAUA`CcgT@JbYVSFUAMNO P[W?MUCกLd 
chemical sunscreen QcA_?QcN_CH[ZUN^nNsSc=>กS[HI?JกL> 
UVA P[W?= V̀QcAFJ?F\SJQ@AFO TiO2bOSCQtVCtV> 1%RZe@V
b\S SPF 1.5 � 2 TB\^L_OeHCLกMUCeC\QกN> 5% Q>W_?JRSกRZ
Q[N_C^idTUJ^kS=PVMgVd[NusbeC\>NFC= V̀  

UkSP[Ld ZnO4 QHj>FSกL>T@@^A_CAH[ZUN^nNsSc?\?>
กO\S TiO2 TB\USCS[{HI?JกL> UVA e@V@AกO\S ZnO =>[gH 
micronized {gก>kSCS= V̀BLXJTB\Hp 1990 u@F Peak-
absorption ?Fg\^A_ 380 nm. RiJCAH[ZUN^nNsSc@AกO\S TiO2 
=>กS[กL> UVA I  

กaeกก9:55กf/g@h 
microfine TiO2 TYZ ZnO RZCAbDvUCdLBNQHj> 

semiconductor QCW_?@g@hLdTUJ UV RZQกN@กS[QbYW_?>FVSF
t?J electron RSก valence band eHUg\ conduction band 

^kS=PVQกN@ electron hi_JeC\CAbg\ sSF=> 10 nsec 90% t?J
กS[QHYA_F>THYJ>AXRZกYLdCSHกBNu@FกS[HY\?FcYLJJS>
??กCS=>[gH infrared P[W?bOSC[V?> QPYW?TUJ 10% hi_J
RZUSCS[{QกN@H�Nก[NFSกLd >XkS, ??กhNQR> QกN@QHj> free 
radical hi_JRZeH^kSH�NกN[NFSกLdM>LJQhYYG DNA, RNA 
P[W?uH[BA>e@V ^kS=PVCAbOSCกLJOY{iJ?L>B[SFt?J Free 
radical ^A_QกN@RSกFSกL>T@@H[ZQs^>AX =>HzRRDdL>RiJCAกS[
QbYW?d microfine TiO2, ZnO ^A_RZ>kSCS= V̀QHj>
Qb[W_?JUkS?SJP[W?FSกL>T@@QcW_?Y@กS[QกN@?>DCgY?NU[Z
TYZFLJCAกS[^@U?dTU@JO\SFSกL>T@@ TiO2 TYZ?>DCgY
?NU[ZQPY\S>AXRZeC\USCS[{M\S>tLX> st. corneum eH^kSYSF
QhYYG@VS>Y\SJe@V  

u@FU[DHQCW_?CAกS[QHYA_F>THYJt>S@t?J metallic 
oxide =PVQYfกYJbDvUCdLBNt?JกS[HI?JกL>TUJ UV RZ
QHYA_F>RSกกS[UZ^V?>TUJQHj>กS[@g@hLdTUJbYVSFFS
กL>T@@กYD\CT[กTYZbOSCUSCS[{=>กS[HI?JกL> UVA
TYZ Visible light Y@YJ กS[QbYW?d microfine particle 
RZY@กS[QกN@ free radical e@V@A ^kS=PVกS[= V̀FSกL>T@@
H[ZQs^>AXeC\CA?L>B[SFB\?MNOP>LJ 
Tanning sunscreen9 

US[QbCA>AXCAbDvUCdLBN^kS=PVMNOUAbYXkStiX>RiJQHj>^A_>NFC
=>กLdMgV^A_CAMNOUAtSO (skin type I, II) ^A_BV?JกS[MNOUAT^>
?F\SJHY?@sLF Q@NCUS[QbCA^A_= V̀bW? 5-methoxy psoralen 
hi_ JRZ@g@hLdTUJ=> \̀OJ  UVA TYZก[ZBDV>=PV 
melanocyte ^kSJS>QcN_CtiX> TB\Q>W_?JRSกcdO\SMgVH�OF^A_= V̀ 
8-methoxy psoralen [\OCกLd UVA (PUVA) QHj>
[ZFZQOYS>S>^kS=PVQกN@CZQ[fJMNOP>LJe@V RiJ^kS=PVONnA>AXFLJ
eC\QHj>^A_F?C[Ld=>bOSCHY?@sLF =>HzRRDdL>CAUS[QbCA
`>N@?W_>^A_CAm^nNo^kS=PVMNOUAbYXkStiX> e@VTก\  dihydroxy 
acetone (DHA) TYZ ferulic acid amide 
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Dihydroxy acetone (DHA) P[W? Tanning lotion QHj> 
3-carbon ketoscreen hi_JUSCS[{RLdกLd amine group t?J
uH[BA> => stratum corneum 10 L̀X>d>QกN@UA orange 
brown hi_JUS[>AX^kSP>VS^A_QHj> chromophore u@FQ[AFก 
chromophore >AXO\S melanoid Qc[SZCA electron spin bYVSF
QCYS>N> @LJ>LX>RiJCAbOSCUSCS[{=>กS[HI?JกL>MNOP>LJ
RSกTUJ UVA TYZ visible e@V DHA =>bOSCQtVCtV> 
3.0% Q@NCe@V[LdกS[F?C[Ldu@F FDA O\SUSCS[{HI?JกL>
TUJ=> \̀OJ 290-340 nm. TYZ visible light \̀OJbYW_>ULX> 
TB\b\S SPF b\?>tVSJB_kSTYZCAtV?CgY>V?F =>Hp 1999 e@V{gก
>kS??กCSRSกUS[กL>T@@กYD\C^A_ 1 (categories I) t?J US 
FDA TYVO TB\USCS[{= V̀QHj> Tanning cream =>
Qb[W_?JUkS?SJbGe@V 

ONnAกS[= V̀ tanning cream T>Z>kS=PVMgVH�OF^SFS=>
QOYSQFf>MNORZbYXkStiX> V̀Sr sSFPYLJ^SFS   6-10 L̀_OuCJ 
RSกกS[^@Y?J=>?SUSUCLb[ 7 b> skin type III-IV, 
DHA 2.5%, 5% TYZ 6.5% P>S 4 mg/cm2 cdO\S
USCS[{กL> UVA I (340-400) e@V 2-3 Q^\S hi_JtV?@AbW?FS 
tanning lotion >AXRZeC\QUW_?CUsScRSกQPJW_?, กS[?Sd>XkS, 
O\SF>XkS TB\tV?QUAFbW? H[ZUN^nNsScB_kSTYZRZ^kS=PVMNOCAUA
>XkSBSYbYXkS?Fg\ 24-72 `C. PYLJ^SFS HzRRDdL>CAกS[
>kSCS= V̀HกH�@[?FtSO=>MgVH�OF vitiligo TYZ[LกESMgVH�OF
psoriasis [\OCกLdกS[wSF PUVA  
ก9:?12Y:=C@/g@[9ij5G39ก1>B22 

=>?@ABFSกL>T@@RL@QHj>Qb[W_?JUkS?SJhi_JCAbDvUCdLBN
QbYW?d=PVMNOQHj>UAT^> P[W? \̀OFY@bOSCTPVJt?JMNO
PYLJRSก{gกT@@ TB\HzRRDdL>FSกL>T@@QHj>UN_JRkSQHj>TYZ
CAbOSCUkSbLl @LJ>LX>=>Hp b.]. 1978 ^SJ US FDA e@VRL@
?Fg\=>กYD\CFS^A_USCS[{hWX?e@Vu@FeC\CA=dUL_JTc^FG u@FCA
OLB{DH[ZUJbGQcW_?Y@กS[QHYA_F>THYJt?JMNOP>LJ^A_QกN@

RSกTUJT@@, HI?JกL>กS[QกN@ premalignant TYZ 
malignant skin cancer @LJ>LX> RiJCAbOSCRkSQHj>^A_RZBV?JCA
CSB[�S>=>กS[OL@H[ZUN^nNsSct?JFSกL>T@@TB\YZ
`>N@ 
Y:=C@/g@[9ik>ก9:Yl5Gก1> UVB5 

P>\OFOL@H[ZUN^nNsSc^A_= V̀กL>?F\SJTc[\PYSF bW?b\S 
SPF (sun protection factor) u@F>LกON^FS]SUB[G`SO
??UQB[AF Farnz Greiter  b\S>AXe@VCSRSกกS[^@U?d=>
?SUSUCLb[hi_JCAMNOtSO skin type I-II 20 b> TUJ^A_= V̀
=>กS[^@U?dbW?TUJRSกPY?@ Xenon-arc lamp 
t>S@ 150 W =PVTUJbYVSFTUJT@@CAbOSCFSObYW_>
[ZPO\SJ 290-400 nm. u@FRZ^kSกS[QH[AFdQ^AFd
[ZPO\SJH[NCSvTUJ^A_^kS=PVMNOP>LJT@JCAt?dQtB L̀@ 
(minimal erythema dose = MED) QCW_?eC\= V̀FSกL>T@@
Q^AFdกLdQCW_?^SFSกL>T@@H[NCSv 2 Cก./B[.hC. P[W? 2 
eCub[YNB[/B[.hC. d>MNOP>LJ=PVCAbOSCP>SUC_kSQUC?^NXJ
eOV 15 >S^Aก\?>^kSกS[^@U?d =>Hp 2007 US FDA10 
e@VQHYA_F>bOSCPCSF SPF QHj> sunburn protection factor  
Q>W_?JRSก?SกS[ePCVT@Jt?JMNOP>LJQกN@RSก[LJUA UVB 
QHj>PYLก  

SPF =  MED of skin with sunscreen 
            MED of skin without sunscreen 
b\S SPF >AXFN_JCABLOQYtUgJQ^\S=@กfFN_Jd\J ÀXO\Sb[ACกL>

T@@>LX> CAH[ZUN^nNsSc=>กS[HI?JกL>MNOePCVT@J
QcN_CtiX>Q^\S>LX> u@F^L_OeH{W?O\S SPF ^A_QกN> 15 >\SRZ
QcAFJc?UkSP[LdกS[HI?JกL>MNOePCVT@JBY?@OL>=>b>
MNOtSO (Skin type I, II) hi_J?S]LF?Fg\=>QtB?d?D\> 
Q>W_?JRSกTUJT@@BY?@^LXJOL>=>QtB?d?D\>=>^Dก
m@gกSYeC\CSกกO\S 15 MED  t?Jb>MNOtSO  
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bOSCPCSFt?JFSกL>T@@ SPF 30 bW? 
PSก^SFSกL>T@@`>N@@LJกY\SOP>S 2 mg/cm2 
MNOP>LJRZe@V[LdTUJ UVB QcAFJ 1/30 t?JH[NCSvTUJ 
UVB =>tvZ>LX>P[W?H[ZCSv 3.3% QHj>BV> 
@LJ>LX>กS[^SFSกL>T@@RZ \̀OFก[?JTUJ UVB 
??กeHCSก>V?FBSCb\S SPF (BS[SJ^A_ 5) Q \̀> FSกL>T@@ 
SPF2 RZY@H[NCSvTUJ UVB eH 50% 
=>tvZ^A_FSกL>T@@ SPF50 RZก[?JTUJ UVB 
??กeH{iJ 1/50 P[W?H[ZCSv 98% 
QPYW?CS^A_MNOP>LJQcAFJ 2% 
UkSP[LdbOSCQtVS=R^A_O\SPSกMNOP>LJePCVT@J 
PYLJBSกT@@ 15 >S^A กS[^SFSกL>T@@ SPF30 RZ^kS=PV 

MNOP>LJePCVT@J^A_QOYS 30x15 >S^A P[W? Q^\SกLd 450 
>S^A P[W? 7.5 `C.>LX>=>U{S>ZกS[vGR[NJCLกRZ 
eC\QHj>Q \̀>>LX> Q>W_?JRSกUsSOZ=>PV?J^@Y?JCAbOSC
TBกB\SJRSกUsSOZ^SJn[[C`SBNhi_JCAbOSC[V?>QPJW_?
,>XkS, กS[QUAF@UA, YCcL@ u@FQwcSZ^A_ latitude B\SJr กL> 
bOSCQtVCt?JTUJRZCAbOSCTBกB\SJกL> กS[^@U?d
b[ACกL>T@@PYSF`>N@u@F= V̀TUJT@@cdO\S
H[ZUN^nNsSct?Jb[ACกL>T@@^A_^@U?du@F= V̀TUJT@@
n[[C`SBNB_kSกO\Sb\S SPF ^A_e@VRSกกS[^@U?du@F=̀ V
PY?@e�=>PV?J^@Y?J กS[^@Y?JTU@JO\SFN_Jb\S SPF UgJ
Q \̂Se[FN_JCAbOSCbYS@QbYW_?>CSกtiX>Q^\S>LX> 

 

<9:9G/KL 5  b\S SPF TYZbOSCUSCS[{=>กS[ก[?J UVB 

:=21. SPF Yl5Gก1>UVB(%) Y:@J96 UVB /KLe2n:1. (%) 
Low 2 - <15 50 - 92 8 - 50 

Medium 15 - <30 93 - 35 5 - 7 
High 30 - 50 96 - 97 3 - 4 

Highest > 50 >98 < 2 
 

<9:9G/KL 6  ONnAH[ZQCN>H[ZUN^nNsScกS[HI?JกL> UVA 

In vivo assessment   J9<:89>k>Y:=Z/o  
Persistent pigment 
darkening (PPD) 

 Asia, Europe and USA  

In vitro    
Critical wavelength(CW) CW > 370nm USA,EU  
UVA/UVB ratio UVA/UVB > 0.9  

(max. 5 stars) 
UK  

UVA1/UV ratio UVAI/UV > 0.95  
(max. 4 stars) 

USA US-FDA proposed  
rule 2007 

Australian standard Transmission 
(320�360 nm) < 10% 

Australia, 
New Zealand 

AS/NZS 2604, 1998 
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<9:9G/KL 7 กS[H[ZQCN>H[ZUN^nNsScกS[HI?JกL> UVA (in vivo; PPD) t?JH[ZQ^]lA_HD�> ,QกSPYA TYZRA> 

 
=>กS[^@U?dFSกL>T@@= V̀PY?@e�^ A_

CAH[ZUN^nNsScUgJ H[NCSvTUJ UVB ^A_^kS=PVMNO 
ePCVT@JRZQกN@tiX>sSF=>QOYSH[ZCSv ½ - 1>S^A 
@LJ>LX>กS[^@U?dU\O>=Pl\RZ= V̀QOYSULX>กO\S 30 >S^A� 
1 `C.P[W?=>ก[vA^@U?dbOSCUSCS[{ =>กS[กL>>XkS 
= V̀QOYS[OCH[ZCSv 2�3 `C. Q^\S>LX> RiJCAtV?T>Z>kSO\S 
bO[^SFSกL>T@@hXkS^Dกr 2 � 3 `C. QcW_?H[ZUN^nNsSc 
^A_T>\>?> 
Y:=C@/g@[9ik>ก9:Yl5Gก1> UVA10,11,12 

กS[H[ZQCN>H[ZUN^nNsSc=>กS[HI?JกL> UVA 
CAPYSFONnATBกB\SJกL>=>TB\YZH[ZQ^]TYZFLJeC\CA 
กS[H[ZQCN>^A_QHj>CSB[�S>Q@AFOกL>^L_OuYก 

ONnAH[ZQCN>H[ZUN^nNsSc UVA ^A_CAกS[= V̀Tc[ \ 
PYSF^A_UD@ Td\Je@VQHj> 2 ONnA bW? invitro TYZ in vivo 
(BS[SJ6) ONnA in vitro e@VTก\ Critical wavelength 
,UVA/UVB ratio, Australian standard As/NZS 
2604(1993) ONnA in vivo e@VTก\ IPD (immediate pigment 
darkening), PPD (Persistent pigment darkening), UVA 
erythema, PPF (phototoxic protection factor) QHj>BV> 

HzRRDdL> PPD QHj>ONnAกS[^@U?dH[ZUN^nNsSc UVA 
^A_ e@V [LdbOSC>NFCUg JUD@  u@F PPD =  Per s i s ten t 
p i g m e n t a r y  d o s e  P C S F {i J  H [N C S v [L J UA  U V A 

>V?F^A_UD@^A_^kS=PVMNOP>LJ^A_^kS^@U?dCA?SกS[@kSbYXkS 
u@F?\S>MY^A_  24 L̀_OuCJPYLJe@V[Ld[LJUA UVA 

UVA-PF bW?b\S^A_d?กH[ZUN^nNsSct?JFSกL>T@@
P>S 2 mg/cm2 =>กS[HI?JกL>กS[QกN@?SกS[MNObYXkS 
RSกTUJ UVA QH[AFdQ^AFdกLdeC\̂ SFSกL>T@@ 
u@F?\S>MY^A_  24 L̀_OuCJPYLJe@V[Ld[LJUA UVA @LJUCกS[ 
UVA PF  =   PPD of skin with sunscreen 

      PPD of skin without sunscreen  
 
Japanese Cosmetic Industry Association (JCIA) {W? 

UVA-PF QHj>ONnACSB[�S>u@FTd\JbOSCUSCS[{=> 
กS[HI?JกL> UVA QHj> 4 [Z@Ld @LJBS[SJ^A_ 7  
H[ZQ^]T{dFDu[HdSJH[ZQ^]= V̀ONnA UVA-PF, Critical 
wavelength, Australian standard As/NZS2604(1993) 
TYZUVA/UVB ratio =>tvZ^A_ FDA H[ZQ^]?QC[NกSHp 
200710 e@VQU>?ONnAOL@H[ZUN^nNsScกS[ก[?J[LJUA UVA 
Td\JQHj> 4 [Z@Ld (4 star rating system) 
hi_JT^>b\SbOSCUSCS[{=>กS[HI?JกL> UVA QHj>B_kS 
HS>กYSJ UgJ TYZUgJ^A_UD@ =>UPsScFDu[HกkSP>@O\S 
FSกL>T@@^A_@AbO[CAbOSCUSCS[{=>กS[HI?JกL> UVB 
(SPF) TYZ UVA(UVA-PF) TBกB\SJกL>eC\CSกกO\S 3 
Q^\SP[W?{VSQHj>eHe@VbO[Q^\SกL>P[W?=กYVQbAFJกL>^A_UD@ @LJ
BS[SJ^A_ 8 

class UVA protection factor  (UVA-PF) 
PA+ 
PA++ 
PA+++ 
PA++++ 

2-< 4 
4 - < 8 
8- 16 
> 16 
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<9:9G/KL 8  ULlYLกEvGTU@JbOSCUSCS[{=>กS[HI?JกL> UVB, UVA =>TB\YZH[ZQ^] 

 AUSTRALIA JAPAN EU UK USA 
UVB      
SPF  
(in vivo)Max 

30+ 50+   50+ 

UVA      
In vivo  PPD PPD  PPD 
In vitro Transmission 

(320�360nm)<10% 
 UVA 

PF/SPF>0.33, 
CW>370nm 

UVA/UVB > 0.9 
(max. 5 stars) 

UVAI/UV > 0.95 
(max. 4 stars 

UVA 
label/symbol 

None (pass/fail) PA+, 
PA++,  
PA+++, 
PA++++ 

  
 

Date issue AS/NZS  
(1983, 1998) 

JCIA 
(2013) 

EC Recomm. 
(2006) 

Boots  
(1992, 2008) 

FDA (2007) 

 
<9:9G/KL 9 Sun protection factor � labeling after water immersion 
SPF test type SPF value on label 

US/Canada EU (COLIPA) 
Static SPF 
   (no water exposure) 
Water-resistant 
   (40 min total water  
   immersion) 
Very water resistant/extra water 
resistant/waterproof (80 min total 
water immersion) 

Static SPF 
 
SPF after 40-min 
Water immersion 
 
SPF after 80-min water 
immersion 

Static SPF 
 
Static SPF (SPF before 
the 40-min water 
exposure) 
Static SPF (SPF before 
the 80-min water 
exposure) 
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ก9:/2C5.0?9JC9J9:pk>ก9:ก1>>qH913 
กS[^@U?dbOSCUSCS[{=>กS[กL>>XkSt?J FDA 

USA CAtV?กkSP>@eOV 2 H[ZQs^bW? 
Water resistant  
^@U?du@F=PV?SUSUCLb[^SFSกL>T@@ 20 >S^A 

ก\?>T \̀?Fg\=>>XkS hi_JCAYLกEvZQHj> whirlpool jacuzzi 
QHj>QOYS 20 >S^A 2 [?d u@FCAกS[tiX>RSก>XkS 20 >S^A 
[ZPO\SJกS[T \̀b[LXJ^A_  1 TYZ 2 TYZ^@U?db\S SPF 
?Aกb[LXJ QCW_?tiX>RSก>XkSTYVO 20 >S^A bW?^A_  100 >S^A 
PYLJRSก^SFSกL>T@@b[LXJT[ก 

Very water resistant 
^kSQPCW?>กS[^@U?dT[ก 

TB\[OCTYVO= V̀QOYS?Fg\=>>XkS^LXJUNX> 80 >S^A u@FT \̀b[LXJYZ 
20 >S^A CAกS[tiX>RSก>XkS 20 >S^A QHj>RkS>O> 4 b[LXJ [OC 
180 >S^A b\S SPF ^A_e@VPYLJกS[^@U?dRZQHj>b\S SPF ^A_
>kSeHTU@Jd>wYSกFSกL>T@@ (BS[SJ^A_ 9) 

UkSP[Ld=>UPsScFDu[H FSกL>T@@^A_CAH[ZUN^nNsSc
กL>>XkSRZBV?JCAb\S SPF eC\ < 50% t?Jb\S SPF ก\?>YJ>XkS
TYZb\S SPF d>wYSกbW?b\S  SPF ก\?>กS[^@U?d 
UkSP[Ld=>H[ZQ^]??UQB[QYAFRZCAQกv�G@LJBS[SJ^A_ 10 

 
<9:9G/KL 10 Water resistance claims for Australian sunscreen products 

SPF after water immersion Maximum water resistance claim 
≥ 2, but < 4 
≥ 4, but < 8 
≥ 8, but < 15 
≥ 15, but < 20 
≥ 20, but < 25 
≥ 25 

No water resistance claim allowed 
40 min 
80 min 
2 h 
3 h 
4 h 

 
<9:9G/KL 11 US[กL>T@@^A_ \̀OFY@กS[UYSFt?J Avobenzone 

% Stabilizer added % Avobenzone 
remaining after 25 
MEDs UV exposure 

No stabilizer 23% 
Octocrylene, 3.6% 90% 
4-Methylbenzilidine camphor, 5% (not USA) 87% 87% 
Tinosorb S, 5% (not USA) 81% 
Oxybenzone, 5% 80% 
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<9:9G/KL 12  H[NCSvTYZ`>N@t?JTUJ UV ^A_MgV^kSJS>=>[\Ce@V[Ld=>QOYS^kSJS> 

 UVB UVA 
ก\?> 9.00 >. ± + 
9.00 � 12.00 >. (=>?SbS[) - + (+) 
12.00 � 13.00 >. (>?ก?SbS[) ++ ++ 
13.00 � 16.00 >. (=>?SbS[) - + (+) 
PYLJ 16.00 (>?ก?SbS[) - ++ 
 
0?9J0G/><45BCGj5G39ก1>B22 (Photostability)3,4 

Photostability t?JUS[กL>T@@tiX>?Fg\กLd
bOSCUSCS[{=>กS[^A_uCQYกDY>LX>RZUSCS[{U\JcYLJJS>
^A_@g@hLdeOVRSกTUJ UV Ug\UN_JTO@YV?Cu@F[?d=>[gH
bOSC[V?>e@V@ATYZ[O@Q[fOQcAFJ=@ Q>W_?JRSกcYLJJS> UV 
^A_@g@hLdu@FFSกL>T@@CAH[NCSvUgJc?^A_QHYA_F>OJubR[
t?J electron @LJ>LX>กS[HY\?FcYLJJS>H[NCSvCSกt>S@
>AXeHUg\uCQYกDY?W_>^A_?Fg\=กYVQbAFJ^kSe@VFSกu@FeC\CAกS[
QHYA_F>THYJub[JU[VSJ UkSP[LduCQYกDY^A_RZCAbOSCbJBLO
BV?JCAbOSCUSCS[{^A_RZก[ZRSFcYLJJS>QHj>U\O>F\?Fr 
sSF=>uCQYกDYt?JUS[>LX>Q?J (internal conversion) TYVO
RiJHY\?FUg\uCQYกDYtVSJQbAFJ=>[gHbOSC[V?> UkSP[LdUS[
กL>T@@ Q \̀> BEMT Bis-Ethylhexyloxyphenol 

Methoxyphenyltriazine (Tinosorb S), DTS 

Dromethrizole Trisiloxane (MexorylXL), MBBT 
Methylene Bis-Benzotriazolyl Tetramethylbutylphenol 

(TinosorbM) TYZ Benzophenone CAub[JU[VSJ^A_
USCS[{^kS=PVQกN@ intra molecular proton transfer e@V 
u@FtdO>กS[ Photo-tautomerism OJR[กS[QกN@ Photo-
tautomerism = V̀QOYSQcAFJ 10-12 ON>S^AQ^\S>LX> ^kS=PV
cYLJJS>{gกHY\?F??กeH?F\SJ[O@Q[fO TYZeC\CAกS[
QHYA_F>THYJub[JU[VSJ^A_UkSbLlt?JUS[กL>T@@ RiJ^kS=PV

US[QPY\S>AXCAbOSCbJBLO US[ UVA filter ^A_CAbOSCbJBLO
UgJUD@tvZ>AXbW? BEMT, MBBT, DTS 

UkSP[Ld BMDBM14 P[W? Butyl 

Methoxydibenzoylmethane (Parsol1789) eC\CA
bDvUCdLBN internal conversion ^kS=PVUYSFe@VJ\SFRSกกS[
@g@hLdTUJ UV u@FQwcSZ{VSMUC?Fg\กLd UVB-filter Q \̀> 
octyl methoxycinnamate (OMC) RZFN_JQcN_CbOSCeC\bJBLO
tiX>?Aก =>^SJB[JtVSC BMDBM RZbJBLOCSกtiX>{VSMUC

กLd octocrylene(OC),oxybenzone, Tinosorb S P[W? 
diethylhexyl 2, 6 naphthalate (DEHN) hi_JeC\= \̀US[กL>
T@@TB\USCS[{[Ld{\SF^?@cYLJJS>US[กL>T@@^LXJ 2 
`>N@ tVSJBV>e@V?F\SJCAH[ZUN̂ nNsSc @LJBS[SJ^A_ 11 
Eajn9GZ0K3Gj5Gก9:k;n39ก1>B22 

1.  กS[TcVULCMLU (contact dermatitis)  
Q>W_?JRSกCAกS[>kSUS[QbCAPYSF`>N@=>t>S@bOSC

QtVC^A_UgJCS[OCกL>QcW_?QcN_CH[ZUN^nNsSct?JFSกL>T@@
^kS=PVu?กSUQกN@กS[TcVULCMLU ( allergic contact 
dermatitis) กS[[ZbSF (irritant contact dermatitis) P[W?
กS[TcVULCMLU[\OCกLdTUJ (  photoallergic contact 
dermatitis) e@Vd\?FtiX>hi_JกS[TcVQPY\S>AX?SRQกN@RSก
US[QbCA^A_CAm^nNoกL>T@@Q?JP[W?US[?W_> Q \̀> emulsifier, 
antioxidant P[W? preservative e@V 
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PABA hi_JCAกS[= V̀Tc[\PYSFCSQHj>QOYS>S>Q[N_CCA
[SFJS>กS[TcVCSกtiX> TYZQCW_?CA[SFJS>=>Hp 1998 RSก
กYD\C Scandinavia cd?DdLBNกS[vGกS[TcVUgJ^LXJ=>[gH 
allergic กLd photoallergic RiJ^kS=PVกS[= V̀ glyceryl 
PABA Y@YJQHYA_F>CS= V̀=>[gH ester t?J PABA CSก
tiX> hi_J=>[ZFZPYLJกfCA[SFJS>กS[TcVQcN_CtiX> @LJ>LX>=>
HzRRDdL>FSกL>T@@CLกRZeC\>NFCMUC PABA (non-
PABA) US[QbCAHI?JกL> UVB ^A_>NFC= V̀CSก^A_UD@tvZ>AX
bW? Octyl methoxycinnamate (OMC) cde@V{iJ 90% t?J
FSกL>T@@^L_OuYกTYZCA?DdLBNกS[vGกS[TcVB_kS  

UkSP[Ld Oxybenzone6 CAm^nNoHI?JกL>^LXJ UVB TYZ 
UVA II e@V TYZ UVA I sunscreen  
Butylmethoxydibenzoylmethane (Parsol 1789) [OC^LXJ 
octocrylene15 hi_JQHj>^A_>NFC= V̀QcN_CtiX>กfQ[N_CcdHzlPSTcV
Tdd photoallergic contact dermatitis QcN_CtiX> 

กS[]iกES=>u[JcFSdSY[SCSnNd@Acd?DdLBNกS[vGTcV
FSกL>T@@ Oxybenzone 4 [SF, Mexenone 4 [SF TYZ
Parsol MCX 1 [SF RSกกS[^kS Photo patch test MgVH�OF 64 
[SF =>Hp 2004 � 2010  

UkSP[Ld physical sunblock Q \̀> TiO2 TYZ ZnO RZeC\
^kS=PVQกN@กS[TcVULCMLUQ>W_?JRSกeC\{gก@g@hiC TB\USCS[{
^kS=PVQกN@UNOTYZ milia e@V u@FU[DHQCW_?Q^AFd?DdLBNกS[vG
กS[QกN@กS[TcV กLdRkS>O>MgV= V̀FSกL>T@@ hi_JCA>LdYVS>b>
กfcdO\SHzlPSกS[TcVULCMLUeC\CSก>Lก 

2. HzlPSกS[tS@ONBSCN>@A16,17 
TPY\ Jt?JONBSCN>@A^A_Uk SbLlCSRSก?SPS[TYZ

TUJT@@@LJ>LX>QCW_?CAกS[HI?JกL>TUJT@@TYZ= V̀FSกL>
T@@BN@B\?กL>QHj>[ZFZQOYS>S>?SR^kS=PVQกN@HzlPSกS[
tS@ONBSCN>@A TYZQกN@sSOZก[Z@gก>\OC (osteomalasia) 
P[W?ก[Z@gกc[D> (osteoporosis) tiX>e@V  กS[]iกES

H[Z`Sก[sSbB\SJr=>H[ZQ^]e^Fu@FbvZTc^FGRSก
u[JcFSdSY[SCSnNd@A=>Hp 2010 cdO\SsSOZc[\?J
ONBSCN>@A (25 (OH)D <30 mg/ml){iJ 60% =>QtB
ก[D J Q^cCPS>b[TYZ 30 -50% =>QtBsSbกYSJ , 
sSbQP>W?, sSbBZOL>??กQwAFJQP>W? TYZsSb=BV UkSP[Ld
กS[]iกES=>Tc^FGMNOP>LJ=>QtBก[DJQ^cCPS>b[u@F
MgVQtAF>TYZbvZ cdsSOZc[\?JONBSCN>@AUgJกO\S 90% 
ก9:k;n39ก1>B22/KLpuก<n5G 

1. QcW_?=PVe@VH[ZUN^nNsScกL>T@@BSC^A_กkSP>@ BV?J
= V̀H[NCSvFS{iJ 2 CNYYNก[LC/BS[SJQh>BN QCB[ hi_ J
H[ZCSvQ^\SกLd 1 V̀?>`S P[W?U?JtV?>NXOCW?UkSP[Ld^S
P>VSTYZb? TB\cdO\SdDbbY^L_OeH= V̀FSกL>T@@>V?FกO\S^A_
กkSP>@ TYZeC\UC_kSQUC? @LJ>LX>QcW_?=PVe@VH[ZUN^nNsSc
BSC^A_กkSP>@ RiJT>Z>kS=PVTd\J^S 2 [?d u@F= V̀FSTB\
YZb[LXJH[ZCSvP>i_JtV?>NXOCW?18 

2. ^SFSกL>T@@ก\?>ULCMLUT@@ 15 >S^AQcW_?=PVFSกL>
T@@Fi@BN@กLdMNOP>LJ u@FQwcSZFSกL>T@@`>N@ organic 
sunscreen TYZbO[^ShXkS^Dก 2 L̀_OuCJQcW_?กS[HI?JกL>^A_CA
H[ZUN^nNsSc 

3. PSกBV?JCAกNRก[[CกYSJT@@B\?Q>W_?J P[W?QY\>กA�S
^SJ>XkSกYSJT@@ bO[QYW?กFSกL>T@@`>N@กL>>XkS TYZbO[
^SFSกL>T@@hXkS^Dก 2 L̀_OuCJ 

Fa1กก9:Zav5ก39ก1>B22 Y:=ก5.2n?3  
1. H[NCSvt?JTUJ UV =>d[NQOv^A_?S]LF?Fg\19 
2. cmBNก[[CTYZQOYS^A_MgV= V̀?Fg\กYSJTRVJ[OC^LXJQOYS

=>[{F>BG@VOF 
3. กNRก[[CกYSJTRVJ`>N@B\SJกL> UL@U\O>t?J

TUJT@@^A_e@V[Ld=>TB\YZU\O>t?J[\SJกSF Q \̀> =dP>VS, 
Tt>, CW?, tS eC\Q^\SกL> u@FRZe@V[LdH[ZCSv 20-60%
t?JTUJ=>d[[FSกS] 
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4. OLB{DH[ZUJbG=>กS[= V̀FSกL>T@@ Q \̀> HI?JกL>MNO
ePCVT@J, MNOQPA_FOF\>RSกT@@(Photoaging) HI?JกL>UAMNO
bYXkS P[W?QcW_?[LกESu[bTcVTUJT@@, |IS QHj>BV>  

RSกBS[SJ^A_ 12 cdO\SH[Z`Sก[^kSJS>=>[\CCAu?กSU
e@V[Ld UVA CSกกO\S UVB @LJ>LX> =>OL>^kSJS>=>[\CFS
กL>T@@^A_QPCSZUCeC\RkSQHj>BV?JCAbOSCUSCS[{=>กS[
HI?JกL> UVB UgJCSกQ \̀> SPF 15-20 TYZbO[CA UVA PF 
UgJกO\S 1 => 3 t?Jb\S SPF bW? PA++ {iJ PA++++ 
C:bY 

=>HzRRDdL>FSกL>T@@eC\QcAFJTB\HI?JกL>กS[QกN@
MNOP>LJePCVT@JQ^\S>LX> TB\FLJCAOLB{DH[ZUJbGQcW_?HI?JกL>
MYtVSJQbAFJ[ZFZFSO20,21 Q \̀> MNOP>LJ`[SRSกTUJT@@ 
photoaging TYZ CZQ[fJMNOP>LJ hi_JMYtVSJQbAFJ=>[ZFZ
FSO>LX> UVACAd^dS^^A_UkSbLlQU[NCd^dS^t?J UVB 
@VOF >?กRSก UVA TYVO visible lightP[W? TUJ infrared 
(IR)กfQ[N_CCAPYLก�S>O\SCAd^dS^B\?MNOP>LJQcN_CCSกtiX>

u@FQwcSZ=>TJ\ photoaging22 @VOF @LJ>LX>FSกL>T@@
HzRRDdL>RiJeC\QcAFJBV?JCAbOSCUSCS[{=>กS[HI?JกL> 
UVB Q^\S>LX> TB\bO[CAbOSCUSCS[{=>กS[HI?JกL> UVA 
^A_@ATYZ>\SRZ@AFN_JtiX>eH?Aก{VSUSCS[{HI?JกL> visible 
TYZ IR e@V@VOF TYZ^A_UkSbLl^A_UD@bW?กS[=PVbOSC[gVกLd
H[Z`S`>=>กS[^SFSกL>T@@=PV{gกBV?JUkSP[LdกNRก[[C
กYSJTRVJ=>QOYS^A_TUJT@@RL@bW? [ZPO\SJ 10.00 � 14.00 
>. TYZ^[Sd{iJtV?RkSกL@t?JFSกL>T@@TYZb\S SPF 
HzlPSกS[= V̀FSกL>T@@=>H[ZQ^]e^FTYZB\SJH[ZQ^]
TBกB\SJกL>CSก `SOB\SJH[ZQ^]hi_JCAMNOtSOTYZ>NFCกS[
?SdT@@bO[RkSQHj>BV?J= V̀กYLdeC\>NFC^SFSกL>T@@ TB\
`SOe^Fu@FQwcSZUB[A^A_^kSJS>=>[\C >NFC= V̀FSกL>T@@
^A_CAb\S SPF UgJCSกTYZCAcmBNก[[CQYA_FJTUJT@@ 
Q>W_?JRSกBV?JกS[MNOtSO^kS=PVQ[N_CcdHzlPSsSOZc[\?J
ONBSCN>@A=>ULJbCQCW?JUgJ{iJ60%t?JH[Z`Sก[^DกOLF17 

 

 
 
 
 
 
 
 
 
 
 
 

Algorithm for sunscreens 

Non-photosensitive photosensitive 

/H9G9>k>:4J ก@wก::Jกa9GBwnG UVA sensitive UVB sensitive Visible light 

- SPF = 15-30 
- PA ++ - +++ 
- SPF/UVA 
-PF<3 

- SPF 3 
- PA ++++ 
- SPF/UVA-PF ≤≤≤≤3 
- Water resistant 
- /9{qH9 /bก 2 ;1L?DJG 

Physical photoprotection :4?Jก1.39
ก1>B22 
- SPF≥ 30 
- PA +++ 
- SPF/UVA-PF ≤3 
- Water resistant 

Physical photoprotection 
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Perforating granuloma annulare-like tattoo 
reaction within the red tattoo: a case report 

Walairat Sitthikornsawat MD, 
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ABSTRACT:  
SITTHIKORNSAWAT W, SUDTIKOONASETH P, KATTIPATHANAPONG P.PERFORATING 
GRANULOMA ANNULARE-LIKE TATTOO REACTION WITHIN THE RED DYE OF TATTOO: A CASE 
REPORT. THAI J DERMATOL 2015; 31: 237-242. 
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 Various cutaneous pathology have been reported in association with tattoo. These include lichenoid infiltrate, 
granulomatous, spongiotic, psoriasiform, pseudolymphomatous and pseudoepitheliomatous patterns. Granuloma annulare 
[GA]-like palisading granulomatous reaction to tattoo is rare and there were only six cases reported so far. Here, we 
describe a patient with GA-like tattoo reaction to red tattoo. 
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Case report 
A 59-year-old Thai man presented with itching, 

swelling and erythema of a tattoo over his left forearm 
for 5 months. The tattoo was done 6 years previously by 
an amateur tattooist using black, blue and red inks. The 
rash has allocated over the red-tattooed area extended 
slightly to the surrounding skin, areas of black and blue 
tattooing at the same time were not affected (Figure 1) 
and (Figure 2). The patient had no cutaneous 
manifestations of GA or any evidence of systemic 
disease. His past medical history was unremarkable, and 
he did not take any medication. On dermatologic 
examination, multiple erythematous plaques with 
superficial scaling were seen over areas where the red 
ink was originally present, while the black and blue ink 
was uninvolved. On palpation, it was indurated, non-
tender, and did not exude any fluid. Examination was 

otherwise unremarkable with no sign of systemic 
disease.  

Histopathological examination of the specimen 
revealed focal aggregates of histiocytes reminiscing 
palisading granuloma located on the superficial dermis. 
Focal epidermal eruption is noted on the epidermis 
above the lesion. Degeneration of collagen in the center 
is noted. Black particles are identified (Figure3), and 
(Figure 4). 

The above histopathologic findings support the 
diagnosis of perforating GA-like tattoo reaction. No 
microorganism were seen on Periodic Acid Schiff 
[PAS] and acid fast staining. Culture were negative. His 
routine examinations were within normal limits. He was 
treated with intralesional corticosteroid and clinical 
improvement was thereafter noted. 
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Figure 1 

 

 
Figure 2 

 

 
Figure 3 

Figure 4 
 

Discussion 
Various cutaneous pathology, including 

inflammatory skin reactions, transmissible infections, 
and rarely neoplasia have been reported in association 
with tattoo1. Hypersensitivity to exogenous tattoo 
pigments of many shades has been well described in the 
literature. Hypersensitivity reaction, although most 
common with red [mercuric sulphide] tattoos, have also 
been reported with yellow [cadmium sulphide], brown 
[iron oxide], blue [cobalt], purple [manganese], green 
[chromium], and black [carbon] tattoos2. Adverse 
reactions to tattoos occur to the exogenous pigment or 
its carrier solution. The most common inciting agent in 
adverse reactions to tattoo pigment containing mercury 
though reactions can also occur to other metal salts and 
vegetable dyes.3  

A lichenoid infiltrate is the most common reaction 
to permanent cosmetic tattoo, but other patterns are also 
reported4,5. These include granulomatous, spongiotic,  
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psoriasiform, pseudolymphomatous and 
pseudoepitheliomatous patterns1,6. 

GA is a benign, common cutaneous disease that 
classically presents as localized clusters of small 
papules, coalescing to annular plaques. Numerous 
clinical variants of GA have been described with 

overlapping features including patch, papular, nodular, 
generalized, perforating and subcutaneous GA. The 2 
basic pattern of histology are seen in GA, classic 
palisading and interstitial. Although both may be seen 
in same specimen comprising of a mixed pattern7.  

 
Table 1 Summary of Previously Reported Cases of Granuloma annulare Tattoo Reaction 
References Age, 

yrs/Sex 
Ink 
Color 

Interval Between 
Tattooing and 
Onset of 
Symptoms 

Clinical Presentation Histological Type Systemic 
Illness 

Gradwell and 
Evans8 

56/M Red 37 yrs Multiple small, indurated 
papules with scaling involving 
the red areas 

Perforating GA NA 

Bagwan et al9 34/M Blue/ 
black 

7 mo Erythematous, pruritic, and 
inflamed area 

Palisading GA None 

Kamyab et al10 31/M Red/ 
black 

7 mo Itchy, indurated small nodules 
arising in the red and black areas 

Palisading GA NA 

Kluger et al11 36/M Red 10 yrs Itchy, infitrative reaction limited 
to the red area 

Palisading GA None 

Sweeney et al12 23/F Red 4 mo Firm raised nodule localized to 
red areas 

Perforating GA None 

Andrew et al13 35/F Red 3.5 yrs Erythematous swelling localized 
to the red area with erythema 
extending to surrounding skin 

interstitial GA  
+ NL  

None 

Current case 59/M Red 6 yrs Erythematous swelling localized 
to the red area with erythema 
extending to surrounding skin 

Perforating GA None 

F, female; M, male; NA, information not available 
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The 6 cases of GA-like tattoo reaction were all of 
the established palisaded or perforating type8-13 
[Table1]. GA-like histology is a reaction pattern that is 
generally idiopathic. The exact mechanism is unknown 
but possible theories include type IV delayed 
hypersensitivity, Th1 inflammatory reaction with IFN-
Y-provoking lymphocyte, lymphocyte-mediated 
activation of monocytes, and elastic tissue injury as the 
primary alteration14. 

In general, steroids, laser therapy, and excision are 
the treatment for allergic reactions to tattoos. Our 
patient had been treated with intralesional corticosteroid 
one time and he lost to follow up. 

In conclusion, we report a case of a localized 
granulomatous dermatitis to the red tattoo that 
histologically resembled perforating GA.  
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CME Patient I 
Duangrat Pruettivorawongse MD, 

Kumutnart Chanprapaph MD.  
Division of Dermatology, Department of Medicine, Ramathibodi Hospital, Mahidol University, Thailand. 

 
A 29-year-old Thai male presented with 

asymptomatic progressive multiple papules on both legs 
for 5 months. He noticed that the rash became darker as 
it healed. He was treated with tropical steroid without 
improvement. He had arthritis at right middle toe. He 
also complaint myalgia both thighs. He denied 
numbness, fever, weight loss, oral ulcer, prior 
respiratory tract infection, gastrointestinal and renal 
symptoms. He was otherwise well and denied using any 
medication. 

Physical examination revealed multiple discrete ill-
defined painless partially branchable erythematous to 
violaceous papules on both legs (figure 1).Vital signs 
and systemic examination were within the normal limit. 
Laboratory investigations showed a positive antinuclear 
antibody titer 1:80 nucleolar pattern and 1:80 fine 
speckle pattern. Other laboratory findings including 
Complete blood count, urinary analysis, renal function 
tests, chest radiograph, erythrocyte sedimentation rate 
(ESR) were in the normal range. Viral hepatitis 
serology, HIV serology, anti-neutrophil cytoplasmic 
antibody (ANCA), complement levels and anti-dsDNA 
antibodies were negative.  

 
Figure 1 

 
Biopsy was obtained from involved skin and stained 

with hematoxylin-eosin (Figure 2). Deep punch skin 
biopsy specimen revealed diffuse inflammatory-cell 
infiltrate of lymphocytes, neutrophils around and within 
medium to large vessels with deposition of fibrinoid 
material. In the deep dermis whereas the adjacent area 
shows infiltration of neutrophils and lymphocytes. 
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Figure 2  (H&E 10X) 

 
Question 
1. What is the most likely diagnosis? 

A. Erythema nodusum 
B. Microscopic polyangiitis 
C. Henoch-Schönlein purpura 
D. Cutaneous polyarteritis nodosa 
E. Wegener’s granulomatosis 

2. Which of the following is the most common 
etiology? 
A. Autoimmune connective tissue disease or 

inflammatory condition 
B. Hypersensitivity drug reaction 
C. Idiopathic 
D. Lymphoproliferative disorders 
E. Associated infections 

3. Which of the following is the most accurate lesion 
for biopsy? 
A. The newest lesion that present. 
B. A lesion that has been present for 18-48 hours. 
C. A lesion that has been present for 2-3 days. 
D. A lesion that has been present for 3-4 days 

E. A lesion that has been present more than 1 
week. 

4. What is the first line treatment of chronic and 
idiopathic cutaneous vasculitis? 
A. systemic steroid 
B. dapsone or colchicine  
C. NSAIDs 
D. hydroxychloroquine 
E. methotrexate 

5. Which of the following is true about cutaneous 
vasculitis? 
A. Treatment depends solely on area of cutaneous 

involvement. 
B. Palpable purpura is a key feature of 

thrombocytopenia and platelet dysfunction. 
C. Ulcers or nodules may indicate deeper or 

medium-vessel involvement. 
D. The absence of fibrinoid necrosis on blood 

vessels excludes leukocytoclastic vasculitis. 
E. Direct immunofluorescence should be perform 

in the absence of leukocytoclastic vasculitis in 
histopathology. 

Discussion 
Cutaneous polyarteritis nodosa (cPAN) was first 

described by Lindberg in 1931. Cutaneous polyarteritis 
nodosa is a rare form of vasculitis relating to small-to-
medium-sized arteries.1 The etiology is unknown. 
However, an immune mediated mechanism has been 
postulated. Cutaneous polyarteritis nodosa may reflect 
underlying disease, infection, or medication use.2 The 
most common agent identified is Group A ẞ hemolytic 
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Streptococcus and hepatitis virus infection.1, 3 
Inflammatory conditions associated with cutaneous 
polyarteritis nodosa included inflammatory bowel 
disease, SLE and familial Mediterrranean fever.4 The 
skin manifestations of cutaneous polyarteritis nodosa 
are similar to systemic PAN which include 
subcutaneous nodules, livedo reticularis, ulcers and 
gangrene. Extra-cutaneous manifestations such as 
constitutional symptoms, fever, myalgias, arthralgia, 
peripheral neuropathy and myositis are observed.5 Fever 
have been reported in 25-30% of the patients.1, 6, 7 The 
diagnosis of cutaneous PAN can only be made by 
exclusion of systemic PAN. Baseline measurement of 
blood pressure, complete blood count, renal and liver 
function tests, erythrocyte sedimentary rate (ESR), anti-
nuclear antibody (ANA), anti-neutrophil cytoplasmic 
antibody (ANCA), viral hepatitis serology, rheumatoid 
factor and complement levels are indicated to exclude 
other causes of vasculitis and to distinguish cutaneous 
PAN from systemic PAN. Laboratory abnormalities that 
are frequently found include mild anemia, leukocytosis 
and an elevated ESR.1 

Due to timing and location of the biopsy are critical 
for an accurate diagnosis. A lesion that has been present 
for 18-48 hours is ideal for histopathology study. After 
48 hours, histopathology is usually nonspecific.2 

Histopathology show the presence of 
leukocytoclastic vasculitis in the small- and medium- 
sized arteries of the deep dermis or hypodermis. Four 
stage of histological findings have been described: 
degenerative, acute inflammatory, granulation tissue, 

and healed end-stages.1 Direct immunofluorescence 
may show deposits of multiple immunoglobulin, 
particular C3, IgM and/or fibrin within or around vessel 
walls. Whereas, IgA deposition is positive in Henoch 
schönlein purpura. Direct immunofluorescence should 
be performed in all cases suspected of vasculitis. 

Patients with mild disease may require only 
nonsteroidal anti-inflammatory drugs (NSAIDs) or 
colchicine.2 Topical corticosteroids have proven 
effectiveness in some mild case. In more severe case, 
prednisolone 30 mg daily or less is often effective. 
However, relapses are common after tapering of the 
corticosteroids. Additional drug were used as steroid 
sparing effect include NSAIDs, colchicine, 
hydroxychloroqiune, dapsone, azathioprine, 
cyclophosphamide, methrotrexate.1 The prognosis of 
cutaneous PAN is favorable despite repeated recurrence 
during a long period.3, 8 However, careful follow-up is 
necessary since progression to systemic PAN is 
considered to occur in some patients. 
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CME Patient II 
Wimolsiri Iamsumang MD, 

Kumutnart Chanprapaph MD. 

Division of Dermatology, Department of Medicine, Ramathibodi Hospital, Mahidol University, Thailand. 

 

A 41-year-old Thai woman from Srisaket has 

developed non-pruritic rash on her face, upper chest, 

both arms, both hands, knuckles and both lower legs for 

four months. She has also experienced hair loss, joint 

pain and weight loss. She denied symptoms of fever, 

mucosal ulcer and abnormal urination. After one week, 

she visited a nearby hospital and was treated with low-

dose oral prednisolone, antihistamine and topical 

corticosteroids with minimal improvement. She has no 

significant past medical history or skin diseases. 

Physical examination 

General appearance: a Thai middle-aged woman, 

good consciousness 

Vital signs: T 37˚C, BP 118/81 mmHg, PR 

100bpm, RR 20/min 

HEENT: mildly pale conjunctivae, anicteric sclerae, 

no oral or nasal ulcer 

Lymph nodes: not palpable 

Lungs: normal breath sound, no adventitious sound 

Heart: normal S1 and S2, no murmur 

Abdomen: soft, not tender, liver and spleen not 

palpable 

Musculoskeleton: no sign of joint inflammation, no 

pitting edema, motor power grade V all extremities 

Skin:  non- scarring alopecia on vertex, positive hair 

pull test, multiple faint erythematous patches scattered 

on the forehead, both cheeks and upper chest, solitary 

angulate atrophic erythematous plaque with brownish 

border on the left upper arm (figure 1), multiple discrete 

erythematous to violaceous papules with minimal scales 

on both extensor arms and lower legs, and few 

erythematous papules coalescing into small scaly 

plaques on PIP and DIP joint of both hands (figure 2)  

Laboratory investigation 

CBC: WBC 5,090x10
3 

/cumm, Hb 11.10 g/dL, Hct 

33.7%, MCV 74.7 fL, RDW 15.1%, Platelet 

325,000/cumm, N 68%, L 30%,Mono 2% 

UA: WBC 0-1/HPF, no RBC, no cast, Sp.gr. 1.023, 

pH 6.5, negative for protein, glucose and blood. 

BUN 12mg/dL, Cr 0.56 mg/dL, total urine protein 

83 mg/dL, urine creatinine 232.41 mg/dL (29-226), 

urine protein to creatinine ratio= 0.35 

Serum iron 38 µg/dL (35-150), TIBC 213 38 µg/dL 

(250-450), ferritin 303.9 ng/mL (10-130) 
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LFT: AST 48 U/L, ALT 39 U/L, ALP 57 U/L, GGT 

30 U/L, total protein 81.6 g/L, albumin 37.4 g/L, 

TB/DB=0.4/0.2 mg/dL, no hemolysis 

ANA 12 profile:  

positive for ANA fine speckled titer 1:80 and 

homogeneous titer 1:80, positive 3+ for SS-

A(Ro52KDa) 

negative for nRNP/Sm, Sm, SS-A(Ro60KDa), SS-

B(La), Sd-70, Jo-1, CENP-B, dsDNA, Nucleosomes, 

Histones, Ribosome-P proteins 

Direct CoombEs test: negative 

Chest X-ray: no active disease 

Skin biopsy was obtained from two different 

locations, her left upper arm and right little finger. The 

biopsy from the former site showed superficial and deep 

perivascular dermatitis, panniculitis, compatible with 

cutaneous lupus erythematosus (figure 3,4)  whereas the 

latter revealed superficial lichenoid dermatitis (figure 

5). Focusing on the direct immunofluorescence study, 

epidermal keratinocyte intracytoplasmic particulate 

deposition for IgG was observed in the tissue from the 

arm. Whilst another from the finger showed granular 

basement membrane zone and dermo-epidermal 

junction pattern for IgM (figure 6). 

 

 
Figure 1 

 

 
Figure 2 

 

 
Figure 3 Hematoxylin-Eosin stain, magnificationx20 
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Figure 4 Hematoxylin-Eosin stain, magnificationx100 

 

 
Figure 5 Hematoxylin-Eosin stain, magnificationx100 

 

 
Figure 6 

 

 

 

Questions 

1. What is the most likely diagnosis? 

A. Dermatomyositis 

B. Systemic sclerosis 

C. Lupus profundus 

D. BehçetEs disease 

E. SjögrenEs syndrome 

2. What is the least commonly affected area of this 

disease? 

A. Face 

B. Shins 

C. Upper arms 

D. Breasts 

E. Buttocks 

3. All of the following investigation should be 

performed in this case, except? 

A. Urine analysis 

B. CBC 

C. ANA 

D. Anti- dsDNA 

E. Anti-scl70 

4. What is the fist-line systemic treatment of this 

condition? 

A. Antimalarials 

B. Colchicine 

C. Dapsone 

D. Retinoids 

E. Methotrexate 
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5. What is not true? 

A. Educate all patients for photoprotection. 

B. Lobular panniculitis and mucin deposition are 

usually observed in histopathological study. 

C. Calcineurin inhibitors can be considered as 

alternative topical agent for the disease. 

D. This condition is almost always associated with 

internal organ involvement. 

E. An overlap can occur with other autoimmune 

connective tissue diseases. 

Discussion 

Lupus erythematosus profundus (LEP), first 

described by Kaposi in 1883, is a rare variant of 

cutaneous lupus erythematosus (CLE), in which 

inflammation occurs in the deep dermis and 

subcutaneous layer of the skin
1
.  LEP may arise as an 

isolated condition, or  in association of systemic lupus 

erythematosus (SLE) and also cutaneous lupus 

erythematosus
2
. According to Tuffanelli, LEP accounts 

for approximately 3% of all patients with LE
3
. 

 Most of the patients with LEP also present with 

typical discoid lupus erythematosus lesions, which 

usually overlie the panniculitis lesions. Typical lesions 

are characterized by subcutaneous firm nodules, 

sometimes tender. The overlying skin usually appears to 

be erythematous, atrophic, ulcerative, poikilodermatous 

or hyperkeratotic
1
. The face, upper arms, trunk, breasts, 

buttocks and thighs are commonly affected
3
. However, 

some unusual manifestations, which include linear LEP, 

periorbital swelling and unilateral parotid mass, have 

been reported
4, 5

.  

Histologically, adipose tissue is affected with dense 

lymphocytic infiltration, revealing intensive lobular 

panniculitis and mucin deposition. Direct 

immunofluorescence study shows IgM and C3 in the 

epidermal basement membrane and the perivascular or 

perifollicular component in the dermis during the active 

stage
6
. 

Due to its association with SLE, all patients with 

LEP should be carefully investigated and assessed 

whether they meet the SLE criteria. The Revised 

Systemic Lupus International Collaborating Clinics 

(SLICC) SLE classification criteria has been addressed 

since 2012, including 4 forms of cutaneous 

manifestation, joint involvement, serositis, renal 

disorder, 3 items of hematologic condition and 6 

immunological tests (ANA, anti-dsDNA, Anti-Sm, 

antiphospholipid antibody, low complement (C3,C4 or 

CH50) and Direct CoombEs test). Diagnosis of SLE can 

be established if they satisfy 4 or more items
7
. 

Management of CLE includes combination of 

prevention, local and systemic treatment. All of the 

lupus patients should be advised to concern adequate 

sunlight protection and avoid photosensitizing drugs. 

Topical corticosteroids are proven as effective mainstay 

of treatment and prevention. However, usage should be 

time-limited and intermittent due to their potential well-

known side effects. Calcineurin inhibitors such as 

tacrolimus and pimecrolicus, can be considered as 
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alternative choices in CLE, especially on the face with 

minimal adverse reactions. Systemic therapy is 

exclusively indicated in widespread, disfiguring, 

scarring, or refractory to topical medications. LEP, in 

particular, usually requires systemic therapy given that 

pathology involves subcutaneous fat, prohibiting 

adequate drug-topical delivery. Antimalarials, including 

hydroxychloroquine and chloroquine, are the first-line 

treatment. Still, the patient should be informed about 

the risk of retinal toxicity, and an ophthalmologic 

examination should be performed at baseline and 

regularly afterwards. Systemic glucocorticoids with 

their rapid effects can be given along with antimalarials 

due to the delayed onset of action of 

hydroxychloroquine and chloroquine. In addition, they 

can also be used in LE panniculitis initially with 

antimalarials  to prevent lipoatrophy. Nonetheless, it 

must be noted that long-term administration with 

costicosteroids in CLE are not recommended
8
. 

Treatment with other second-line agents e.g. 

methotrexate, dapsone, retinoids, mycophenolate 

mofetil and biologics remain a challenge
9
. 

Our patient was advised for sun protection with 

potent sunscreen. Topical agents included 1% 

hydrocortisone cream for facial rash, 0.1% 

triamcinolone in 10% urea cream for trunk and 

extremities twice daily. Whereas hydroxychloroquine, 

400 mg daily, together with prednisolone, 20 mg daily, 

were systemically used. Systemic corticosteroid was 

gradually tapped corresponding to clinical response. As 

a result, satisfactory improvement was achieved. 
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