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Abstract
Tenofovir was an antiviral drug to use for the treatment of HIV infection with

its side effects on the kidneys of HIV-infected patients. This study aimed to study
other relevant risk factors for the incidence of the renal insufficiency in HIV patients
were aged > 18 years who had registered and ever received tenofovir-based regimen
at Infectious Diseases and Immunodeficiency Clinic of Siriraj hospital and Medical
Outpatient Department of Bamrasnaradura Infectious Diseases Institute between 1st

January 2005 and 30th June 2011 with a retrospective cohort study to perform at
least 72 months. The total subjects of this study included 241 subjects. The follow-
up time was 13.71 100PYs; 41 showed renal insufficiency and 2.99 per 100PYs of
incidence rate. After multivariate adjustment for other factors in TDF group by Cox
proportional hazards models, HIV patients who had received other ARV drugs before
follow-up had a 3.126 fold greater risk for renal insufficiency than those who had not
received other ARV drugs before follow-up (Hazard ratio = 3.126, 95% CI for HR
1.380-7.083, P-value = 0.006).

The results of this study supported other studies in related fields which
found that to receive ARV drugs prior to enrollment for this research was associated
with the incidence of renal insufficiency. Moreover, the most rapid period of renal
insufficiency occurrence was approximately 5.8 months which was considered to be
relatively fast.

Therefore, use of ARV drugs should be closely monitored for renal function
and other factors gained from the statistical analysis, but no findings associated
with this study should not be overlooked in the clinical treatment. The results of this
study will be beneficial to HIV-infected patients as well as to hospitals to utilize them
for planning the public health policy to reduce the complications causing the incidence
of renal toxicity by ARV drugs usage.
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∫∑§—¥¬àÕ

∑’‚π‚ø‡«’¬√å ‡ªìπ¬“μâ“π‰«√— ‡Õ™‰Õ«’∑’Ëæ∫«à“‡°’Ë¬«¢âÕß°—∫°“√°“√‡°‘¥ªí≠À“∑“ß‰μ
«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È ‡æ◊ËÕ»÷°…“ªí®®—¬‡ ’Ë¬ßμàÕ√–¬–‡«≈“°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ
μ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë¡’Õ“¬ÿμ—Èß·μà 18 ªï¢÷Èπ‰ª ‚¥¬‡ªìπºŸâ∑’Ë¢÷Èπ∑–‡∫’¬π°“√√—°…“·≈–¡’ª√–«—μ‘‡§¬
‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir ∑’Ë§≈‘π‘°‚√§μ‘¥‡™◊ÈÕ·≈–¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß
‚√ßæ¬“∫“≈»‘√‘√“™ À√◊Õ·ºπ°Õ“¬ÿ√°√√¡ºŸâªÉ«¬πÕ°  ∂“∫—π∫”√“»π√“¥Ÿ√ μ—Èß·μà«—π∑’Ë 1
¡°√“§¡ 2548 ∂÷ß 30 ¡‘∂ÿπ“¬π 2554 ‚¥¬μ‘¥μ“¡Õ¬à“ßπâÕ¬ 72 ‡¥◊Õπ „π√Ÿª·∫∫
retrospective cohort study „π°“√»÷°…“π’È¡’ºŸâ‡¢â“√à«¡°“√»÷°…“∑—Èß ‘Èπ ®”π«π 241 §π √–¬–
‡«≈“„π°“√μ‘¥μ“¡∑—ÈßÀ¡¥‡∑à“°—∫ 13.71  100 person-years ·≈–æ∫®”π«π 41 §π∑’Ë‡°‘¥
¿“«–‰μ‡ ◊ËÕ¡ ·≈–¡’Õÿ∫—μ‘°“√≥å„πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ ‡∑à“°—∫ 2.99 μàÕ 100 person-
years ·≈–À“°«‘‡§√“–Àå Multivariate analysis „πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ ‚¥¬„™â
Cox proportional hazards regression models æ∫«à“ºŸâ∑’Ë‡§¬„™â¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥
Õ◊Ëπ¡“°àÕπ‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ¡“°°«à“ºŸâ∑’Ë‰¡à‡§¬„™â∂÷ß 3.126 ‡∑à“ (Hazard
ratio = 3.126, 95% CI for HR 1.380-7.083, P-value = 0.006) °“√»÷°…“§√—Èßπ’È„Àâº≈
„π∑“ß π—∫ πÿπß“π«‘®—¬Õ◊ËπÊ ∑’Ëæ∫«à“¬“ Tenofovir ·≈–°“√∑’Ë‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’
™π‘¥Õ◊Ëπ¡“°àÕπ‡¢â“°“√»÷°…“π—Èπ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ πÕ°®“°π’Èæ∫«à“√–¬–
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‡«≈“∑’Ë‡°‘¥¿“«–‰μ‡ ◊ËÕ¡∑’Ë‡√Á«∑’Ë ÿ¥§◊Õª√–¡“≥ 5.8 ‡¥◊Õπ ́ ÷Ëß∂◊Õ«à“‡ªìπ√–¬–‡«≈“§àÕπ¢â“ß‡√Á«
¥—ßπ—Èπ„π°“√„™â Tenofovir „π°“√√—°…“§«√¡’°“√μ‘¥μ“¡°“√∑”ß“π¢Õß‰μÕ¬à“ß„°≈â™‘¥

·≈– ”À√—∫ªí®®—¬Õ◊ËπÊ ∑’Ë‰¡àæ∫§«“¡ —¡æ—π∏å„π°“√»÷°…“π’È „π°“√√—°…“∑“ß§≈‘π‘°°Á‰¡à§«√
∑’Ë®–¡Õß¢â“¡ ‡æ◊ËÕª√–‚¬™πå„π°“√‡ΩÑ“√–«—ß·≈–¥Ÿ·≈ºŸâ∑’Ë‰¥â√—∫°“√√—°…“ πÕ°®“°π’È¢âÕ¡Ÿ≈∑’Ë
‰¥â¬—ß‡ªìπª√–‚¬™πåμàÕ ∂“πæ¬“∫“≈„π°“√«“ß·ºπ¥”‡π‘πß“π¥â“π “∏“√≥ ÿ¢„π°“√«“ß
π‚¬∫“¬‡æ◊ËÕ≈¥¿“«–·∑√° ấÕπ∑’Ë°àÕ„Àâ‡°‘¥æ‘…μàÕ‰μ∑’Ë‡°’Ë¬«‡π◊ËÕß¡“®“°°“√‰¥â√—∫¬“μâ“π‰«
√— ‡Õ™‰Õ«’
§” ”§—≠: °“√√—°…“¥â«¬¬“μâ“π‰«√— ‡Õ™‰Õ«’; ∑’‚π‚ø‡«’¬√å; ¿“«–‰μ‡ ◊ËÕ¡
*¿“§«‘™“‡«™»“ μ√åªÑÕß°—π·≈– —ß§¡ §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈,
**¿“§«‘™“√–∫“¥«‘∑¬“ §≥– “∏“√≥ ÿ¢»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈, ***¿“§«‘™“
Õ“¬ÿ√»“ μ√å §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈
‰¥â√—∫μâπ©∫—∫ 4 μÿ≈“§¡ 2563;  ·°â‰¢∫∑§«“¡: 4 æƒ»®‘°“¬π 2563;  √—∫≈ßμ’æ‘¡æå: 14
∏—π«“§¡ 2563

∫∑π”

°“√√—°…“ºŸâªÉ«¬μ‘¥‡™◊ÈÕ‡Õ™‰Õ«’„π
ªí®®ÿ∫—π „™â«‘∏’°“√√—°…“¥â«¬¬“μâ“π‰«√— ‡Õ™
‰Õ«’∑’Ë¡’™π‘¥·≈– Ÿμ√¬“∑’Ë·μ°μà“ß°—π„π
ºŸâªÉ«¬·μà≈–√“¬ °“√√—°…“¥â«¬¬“μâ“π
‰«√— ‡Õ™‰Õ«’∂◊Õ«à“‡ªìπ°“√√—°…“∑’Ë¥’·≈–
„Àâª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥„πªí®®ÿ∫—π ®“°¢âÕ¡Ÿ≈
¢Õß WHO(1) ¡’√“¬ß“π®”π«πºŸâμ‘¥‡™◊ÈÕ
‡Õ™‰Õ«’∑—Ë«‚≈° (¢âÕ¡Ÿ≈ªï 2561) ®”π«π 37.9
≈â“π§π (32.7-44.0 ≈â“π§π) ́ ÷Ëß ‘Èπªï 2562
¡’ºŸâ∑’Ë “¡“√∂‡¢â“∂÷ß°“√√—°…“¥â«¬¬“μâ“π
‰«√— ‡Õ™‰Õ«’ª√–¡“≥ 25.4 ≈â“π§π
(24.5-25.6 ≈â“π§π)‡∑à“π—Èπ(2) ·≈– ”À√—∫
¢âÕ¡Ÿ≈¢Õßª√–‡∑»‰∑¬ ®“° WHO æ∫«à“
„πªï 2562 ª√–‡∑»‰∑¬®–¡’ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’
√«¡∑—Èß ‘Èπ®”π«π 470,000 §π (410,000-
540,000 §π) ·≈–¡’ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë‰¥â√—∫
°“√√—°…“¥â«¬¬“μâ“π‰«√— ‡Õ™‰Õ«’ ª√–¡“≥
√âÕ¬≈– 80 (70-91%) ÷́Ëß§‘¥‡ªìπ®”π«π
ª√–¡“≥ 375,332 §π(2)

 ”À√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’ ∑’Ë„™âÕ¬Ÿà
„πªí®®ÿ∫—π¡’À≈“¬°≈ÿà¡·≈–¡’À≈“¬™π‘¥
Àπ÷Ëß„ππ—Èπ§◊Õ¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥
Tenofovir (TDF) ‰¥â√—∫°“√¢÷Èπ∑–‡∫’¬π®“°
Õß§å°“√Õ“À“√·≈–¬“ª√–‡∑» À√—∞Õ‡¡√‘°“
(FDA) ‡¡◊ËÕªï 2544 ·≈–¡’°“√π”‡¢â“¡“„™â
„πª√–‡∑»‰∑¬‡¡◊ËÕªï 2549(3) ·μà®“°°“√
»÷°…“μà“ßÊ æ∫√“¬ß“π°“√‡°‘¥°“√∑”ß“π
¢Õß‰μº‘¥ª°μ‘À√◊Õ§«“¡‡ªìπæ‘…¢Õß‰μ®“°
°“√„™â¬“ Tenofovir ‚¥¬æ∫«à“¡’Õ—μ√“Õÿ∫—μ‘
°“√≥å§«“¡‡ªìπæ‘…μàÕ‰μÀ√◊Õ°“√∑”ß“π
¢Õß‰μº‘¥ª°μ‘ª√–¡“≥ 5.4 -16.2 μàÕ 100
person-years ¢÷Èπ°—∫‡°≥±å·≈– ¡°“√∑’Ë„™â
§”π«≥§à“ª√–¡“≥Õ—μ√“°“√°√Õß¢Õß
‰μ (eGFR)(4-6)πÕ°®“°π’È¬—ß¡’¢âÕ¡Ÿ≈«à“°“√
„™â¬“ Tenofovir ∑”„Àâ‡°‘¥ nephrotoxicity(7)

·≈–°“√„™â¬“ Tenofovir  —¡æ—π∏å°—∫§«“¡
‡ ’Ë¬ß„π°“√‡°‘¥ Chronic kidney disease
(CKD), proteinuria ·≈–≈¥°“√∑”ß“π
¢Õß‰μ(8)
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∑—Ë «‚≈°¡’ºŸâ «‘ ®—¬À≈“¬∑à“π π„®
∑”°“√»÷°…“‡æ◊ËÕ»÷°…“Õÿ∫—μ‘°“√≥å·≈–
»÷°…“ªí®®—¬‡ ’Ë¬ß∑’Ë —¡æ—π∏å°—∫°“√∑”ß“π
¢Õß‰μº‘¥ª°μ‘À√◊Õ‡°‘¥§«“¡‡ªìπæ‘…μàÕ‰μ
„πºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë‰¥â√—∫¬“ Tenofovir
·≈–μ‘¥μ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“Õ—μ√“
°“√°√Õß¢Õß‡ ’¬ºà“π‰μ ¥—ß‡™àπ„π°“√
»÷°…“¢Õß Takeshi Nishijima ·≈–§≥–
„π≠’ËªÿÉπ(4) ·μà„π°“√»÷°…“μà“ßÊ ¬—ß¡’¢âÕ
®”°—¥ ·≈–®ÿ¥ÕàÕπ„π°“√»÷°…“ ‡π◊ËÕß®“°¡’
§«“¡·μ°μà“ß°—π∑—Èß„π‡√◊ËÕßÀ≈—°°“√ ·≈–
«‘∏’°“√«—¥ Serum creatinine  ¡°“√∑’Ë„™â
„π°“√§”π«≥§à“ª√–¡“≥Õ—μ√“°“√°√Õß
¢Õß‡ ’¬¢Õß‰μ (eGFR) ∑’Ë “¡“√∂§”π«≥
‰¥âÀ≈“¬ ¡°“√ ÷́Ëß¡’§«“¡‡À¡“– ¡μàÕ°≈ÿà¡
μ—«Õ¬à“ß ·≈–„Àâ§à“·¡àπ¬”·μ°μà“ß°—π ·≈–
·¡â«à“¡’À≈“¬Êß“π«‘®—¬∑’Ë¡’°“√»÷°…“Õÿ∫—μ‘
°“√≥å·≈–ªí®®—¬‡ ’Ë¬ß∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥
°“√∑”ß“π¢Õß‰μº‘¥ª°μ‘„πºŸâ∑’Ë ‰¥â√—∫¬“
Tenofovir ·μà¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑’Ë·∑â®√‘ß ´÷Ëß
º≈®“°À≈“¬°“√»÷°…“‰¡àæ∫§«“¡·μ°μà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘¢Õß°“√≈¥≈ß
¢Õß§à“ª√–¡“≥Õ—μ√“°“√°√Õß¢Õß‡ ’¬
¢Õß‰μ(9,10)¥— ßπ—Èπ°“√«‘®—¬§√—È ßπ’È ºŸâ «‘ ®—¬¡’
«—μ∂ÿª√– ß§å ‡æ◊ËÕ«‘ ‡§√“–Àåªí®®—¬ ‡ ’Ë ¬ß
μàÕ¿“«–‰μ‡ ◊ËÕ¡„πºŸâ∑’Ë‰¥â√—∫¬“ Tenofovir
‚¥¬μ‘¥μ“¡Õ¬à“ßπâÕ¬ 72 ‡¥◊Õπ ≥ §≈‘π‘°
‚ √ § μ‘ ¥ ‡ ™◊È Õ · ≈ – ¿Ÿ ¡‘ §ÿâ ¡ °— π ∫ ° æ √à Õ ß
‚√ßæ¬“∫“≈»‘√‘√“™ ·≈–·ºπ°Õ“¬ÿ√°√√¡
ºŸâªÉ«¬πÕ°  ∂“∫—π∫”√“»π√“¥Ÿ√ ·≈–
‡π◊ËÕß®“°‚√ßæ¬“∫“≈»‘√‘√“™ ·≈– ∂“∫—π
∫”√“»π√“¥Ÿ√ ‡ªìπ‚√ßæ¬“∫“≈¢π“¥„À≠à
∑’Ë¡’ºŸâ√—∫∫√‘°“√®”π«π¡“° ·≈–¡’§«“¡
À≈“°À≈“¬¢ÕßºŸâ¡“√—∫∫√‘°“√

«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“ªí®®—¬‡ ’Ë¬ßμàÕ√–¬–‡«≈“
°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ∑’Ë‰¥â√—∫¬“μâ“π
‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir ‚¥¬μ‘¥μ“¡
Õ¬à“ßπâÕ¬ 72 ‡¥◊Õπ

«‘∏’°“√»÷°…“

‡ªìπ°“√»÷°…“‡™‘ß«‘‡§√“–Àå„π√Ÿª·∫∫
Retrospective cohort study ´÷Ëß»÷°…“
¢âÕ¡Ÿ≈¬âÕπÀ≈—ß®“°∫—π∑÷°‡«™√–‡∫’¬π ‚¥¬
μ‘¥μ“¡Õ¬à“ßπâÕ¬ 72 ‡¥◊Õπ °≈ÿà¡μ—«Õ¬à“ß
§◊Õ ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë¡’Õ“¬ÿμ—Èß·μà 18 ªï
¢÷Èπ‰ª ·≈–¡’ª√–«—μ‘‡§¬‰¥â√—∫¬“μâ“π‰«√— 
‡Õ™‰Õ«’™π‘¥∑’‚π‚ø‡«’¬√å ∑’Ë§≈‘π‘°‚√§μ‘¥‡™◊ÈÕ
·≈–¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß ‚√ßæ¬“∫“≈»‘√‘√“™
À√◊Õ·ºπ°Õ“¬ÿ√°√√¡ºŸâªÉ«¬πÕ°  ∂“∫—π
∫”√“»π√“¥Ÿ√ μ—Èß·μà«—π∑’Ë 1 ¡°√“§¡ 2548
∂÷ß 30 ¡‘∂ÿπ“¬π 2554 ∑’Ë¡’§à“ eGFR ∑’Ë
baseline > 90 mL/min/1.73m2 ¢÷Èπ‰ª ·≈–
‰¡à‰¥âªÉ«¬¥â«¬‚√§∑“ß‰μÀ√◊Õ√—∫°“√øÕ°‰μ
À√◊Õ√—∫°“√√—°…“À√◊Õ„™â¬“∑’Ë ‡°’Ë¬«¢âÕß
°—∫°“√√—°…“Õ“°“√∑“ß‰μ, √—∫¬“μâ“π‰«√— 
‡Õ™‰Õ«’„π¢π“¥¬“ª°μ‘ ·≈–≈ß™◊ËÕ¬‘π¬Õ¡
‡¢â“√à«¡°“√»÷°…“  ”À√—∫‡°≥±å„π°“√§—¥
ÕÕ° §◊Õ Lost to follow-up μ—Èß·μà
6 ‡¥◊Õπ¢÷Èπ‰ª  ”À√—∫„π°“√»÷°…“π’È π„®
ªí®®—¬μà“ßÊ ∑’Ë¡’¢âÕ¡Ÿ≈°“√»÷°…“∑’Ëæ∫«à“
 —¡æ—π∏å°—∫°“√‡°‘¥ªí≠À“∑“ß‰μ ‰¥â·°à
ªí®®—¬¥â“πÕ“¬ÿ, πÈ”Àπ—°, ¥—™π’¡«≈°“¬,
‚√§‡∫“À«“π, ‚√§§«“¡¥—π‚≈À‘μ Ÿß, °“√„™â
¬“∑’Ë¡’º≈μàÕ‰μ, √–¥—∫¢Õß CD4+ T-cell
count (cells/mm3), Plasma HIV viral
load (copies/ml), √–¬–‡«≈“∑’Ë‡§¬‰¥â√—∫¬“
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μâ“π‰«√— ‡Õ™‰Õ«’°àÕπÀπâ“ ·≈–°≈ÿà¡¬“μâ“π
‰«√— ‡Õ™‰Õ«’∑’Ë‰¥â√—∫√à«¡ ‡™àπ NNRTI PI
·≈–Õ◊ËπÊ ·≈–°“√‡§¬‰¥â√—∫¬“μâ“π‰«√— 
‡Õ™‰Õ«’Õ◊Ëπ¡“°àÕπ ‚¥¬°“√‡°‘¥¿“«–
‰μ ‡  ◊Ë Õ¡ „π°“ √»÷ °…“π’È ª √ – ‡¡‘ π ® “°
estimated Glomerular filtration Rate
(eGFR)  60 mL/min/1.73 m2 μ‘¥μàÕ°—π
μ—Èß·μà 2 §√—Èß¢÷Èπ‰ª „π√–¬–‡«≈“ > 3 ‡¥◊Õπ
À√◊Õ¡’°“√ª√—∫‡ª≈’Ë¬π¢π“¥¬“À√◊Õ‡ª≈’Ë¬π
 Ÿμ√¬“μâ“π‰«√— ‡Õ™‰Õ«’‡π◊ËÕß®“° “‡Àμÿ
∑“ß‰μ ´÷Ëß§à“ eGFR §”π«≥®“° Chronic
Kidney Disease Epidemiology
Col laborat ion equation (CKD-EPI
equation)(11)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ºŸâ«‘®—¬„™â
‚ª√·°√¡ ”‡√Á®√Ÿª Software SPSS version
18 (SPSS, Inc, Chicago, Illinois, USA)
·≈–„π°√≥’∑’Ë‡ªìπ¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥∑’Ë¡’°“√
·®°·®ß¢âÕ¡Ÿ≈·∫∫ª°μ‘®–· ¥ß≈—°…≥–
¢Õßªí®®—¬∑’Ë»÷°…“‚¥¬· ¥ß„π√Ÿªμ“√“ß
®”π«π √âÕ¬≈– §à“‡©≈’Ë¬‡≈¢§≥‘μ §à“§≈“¥
‡§≈◊ËÕπ¡“μ√∞“π ·≈–„π°√≥’∑’Ë‡ªìπ¢âÕ¡Ÿ≈
‡™‘ßª√‘¡“≥∑’Ë¡’°“√·®°·®ß¢âÕ¡Ÿ≈·∫∫Õ◊ËπÊ
®–· ¥ß§à“¡—∏¬∞“π ·≈– Interquatile
range  ”À√—∫„π°“√∑¥ Õ∫ ¡¡μ‘∞“π°“√
«‘®—¬æ‘®“√≥“§«“¡·μ°μà“ß√–À«à“ßªí®®—¬
‡ ’Ë¬ß∑’Ë¡’º≈μàÕ¿“«–‰μ‡ ◊ËÕ¡„π°≈ÿà¡ºŸâ∑’Ë
‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir
√–À«à“ß°≈ÿà¡∑’Ë‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ·≈–°≈ÿà¡∑’Ë
‰¡à‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ‚¥¬„™â ∂‘μ‘ Fisherûs
exact test, Chi square test ·≈– Mann

Whitney U test ‚¥¬æ‘®“√≥“§«“¡
·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ§à“
P-value πâÕ¬°«à“ 0.05

 ”À√—∫°“√»÷°…“§«“¡ —¡æ—π∏å¢Õß
ªí®®—¬‡ ’Ë¬ßμàÕ°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„π°≈ÿà¡
ºŸâ∑’Ë‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir
 ∂‘μ‘«‘‡§√“–Àå∑’Ë„™â§◊Õ  ∂‘μ‘ Cox proportional
hazards regression models ‚¥¬°“√
«‘‡§√“–Àå·∫∫ Univariate analysis æ‘®“√≥“
¢π“¥¢Õß§«“¡‡ ’Ë¬ß®“° Crude Hazard
ratio, 95% Confidence interval  ”À√—∫
°“√«‘‡§√“–Àå·∫∫ Multivariate analysis
æ‘®“√≥“¢π“¥¢Õß§«“¡‡ ’Ë¬ß®“° Adjusted
Hazard ratio, 95% Confidence interval
·≈–æ‘®“√≥“°“√¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ§à“
P-value πâÕ¬°«à“ 0.05

°“√æ‘∑—°…å ‘∑∏‘·≈–®√‘¬∏√√¡°“√«‘®—¬

ß“π«‘®—¬π’È‰¥â√—∫°“√√—∫√Õß®“°§≥–
°√√¡°“√«‘®—¬„π§π §≥–·æ∑¬»“ μ√å
»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ‡≈¢∑’Ë
671/2559 ≈ß«—π∑’Ë 17 æƒ»®‘°“¬π 2559
·≈– ∂“∫—π∫”√“»π√“¥Ÿ√ √À— ‚§√ß°“√:
R033h/60_ExPD ≈ß«—π∑’Ë 3 æƒ»®‘°“¬π
2560

>
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º≈°“√°“√»÷°…“

„π°“√»÷°…“π’È¡’ºŸâ∑’Ë„™â¬“μâ“π‰«√— 
‡Õ™‰Õ«’™π‘¥ Tenofovir ∑’Ëºà“π‡°≥±å°“√§—¥
‡¢â“∑—Èß ‘Èπ ®”π«π 244 §π ·μà‡¢â“‡°≥±å
°“√§—¥ÕÕ° ®”π«π 3 §π ‡π◊ËÕß®“° lost to
follow-up ¡“°°«à“ 6 ‡¥◊Õπ„π√–À«à“ß°“√
μ‘¥μ“¡ ¥—ßπ—Èπ®÷ß¡’ºŸâ‡¢â“√à«¡°“√»÷°…“«‘®—¬
∑—Èß ‘Èπ 241 §π ‚¥¬‡æ»™“¬¡’®”π«π 127

             μ—«·ª√ ®”π«π ‡°‘¥¿“«– ‰¡à‡°‘¥¿“«– P-value
∑—ÈßÀ¡¥ ‰μ‡ ◊ËÕ¡ ‰μ‡ ◊ËÕ¡

n = 241 n = 41 n = 200

Õ“¬ÿ (ªï) (Median,IQR) 42, 35-46.50 46, 37-50 41, 35-45.75 0.006 c

πÈ”Àπ—° (kg) (Median,IQR) 56.50, 50-64.75 58, 52.70-69.00 56, 50-64.00 0.225 c

‡æ» (™“¬) (n,%) 127, 52.70 32, 78.05 95, 47.50 <0.001 a

¥—™π’¡«≈°“¬ (kg/m2) 21.67, 22.30, 21.64, 0.287 c

(Median, IQR) 19.64-23.79  19.98-24.56  19.60-23.51

‚√§ª√–®”μ—« 0.203 b

- ‚√§‡∫“À«“π (n,%) 5, 2.07 1, 2.44 4, 2.00

- ‚√§§«“¡¥—π‚≈À‘μ Ÿß (n,%) 9, 3.73 4, 9.76 5, 2.50

- ∑—Èß Õß‚√§√à«¡°—π (n,%) 2, 0.83 0, 0 2, 1.00

- ‰¡à‡ªìπ∑—Èß Õß‚√§ (n,%) 225, 93.36 36, 87.80 189, 94.50

„™â¬“∑’Ë¡’º≈μàÕ‰μ (n,%) 21, 8.71 3, 7.32 18, 9.00 0.505 a

√–¥—∫¢Õß CD4+ T-cell 347.50, 291.50, 351.50, 0.560 c

count (cell/mm3) 184.20-501.75 124.00-541.00 200.75-495.75
(Median, IQR)

§π (52.70%) ·≈–‡æ»À≠‘ß ®”π«π 114 §π
(47.30%) ·≈–ºŸâ∑’Ë‡¢â“√à«¡„π°“√»÷°…“
¡’Õ“¬ÿª√–¡“≥ 42 ªï (§à“¡—∏¬∞“π 42 ·≈–
IQR 35-46.50) πÈ”Àπ—°ª√–¡“≥ 56.50
°‘‚≈°√—¡ (§à“¡—∏¬∞“π 56.50 ·≈– IQR 50-
64.75) ·≈–§à“¥—™π’¡«≈°“¬ª√–¡“≥ 21.67
°‘‚≈°√—¡μàÕμ“√“ß‡¡μ√ (§à“¡—∏¬∞“π 21.67
·≈– IQR 19.64-23.79) (μ“√“ß∑’Ë 1)

μ“√“ß∑’Ë 1     §ÿ≥≈—°…≥–æ◊Èπ∞“π¢ÕßºŸâ∑’Ë‡¢â“√à«¡„π°“√»÷°…“ ·≈–æ‘®“√≥“§«“¡·μ°μà“ß¢Õß
ªí®®—¬μà“ßÊ „πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ √–À«à“ß°≈ÿà¡∑’Ë‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ·≈–°≈ÿà¡∑’Ë‰¡à
‡°‘¥¿“«–‰μ‡ ◊ËÕ¡
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 μ—«·ª√ ®”π«π ‡°‘¥¿“«– ‰¡à‡°‘¥¿“«– P-value
∑—ÈßÀ¡¥ ‰μ‡ ◊ËÕ¡ ‰μ‡ ◊ËÕ¡

n = 241 n = 41 n = 200

Plasma Viral load 40, 40-50 40, 40-50 40, 40-40 0.177  c

(copies/ml) (Median, IQR)

√–¬–‡«≈“∑’Ë‡§¬‰¥â√—∫¬“ 708, 0-1,693.00 209, 0-2,123.00 754.50, 0-1,636.00 0.287 c

μâ“π‰«√— Õ◊ËπÊ °àÕπÀπâ“ («—π)
(Median,IQR)

°≈ÿà¡¬“μâ“π‰«√— ∑’Ë‰¥â√—∫ 0.354 b

√à«¡ (n,%)
- NNRTI (n,%) 201, 83.40 34, 82.90 167, 83.50
- PI (n,%) 35, 14.52 5, 12.20 30, 15.00
- Õ◊ËπÊ (n,%) 5, 2.07 2, 4.90 3, 1.50

‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’ 170, 70.54 23, 56.10 147, 73.50 0.023 a

Õ◊Ëπ¡“°àÕπ (n,%)

√–¥—∫ Creatinine (mg/dL) 0.80, 0.70-0.90 0.90, 0.71-0.90 0.80, 0.69-0.90 0.018 c

(Median, IQR)

√–¥—∫ eGFR 106, 102, 107, 0.054 c

(ml/min/1.73m2) 97.50-114.00 95.00-108.00  98.00-114.75
(Median, IQR)

À¡“¬‡Àμÿ: §◊Õ Fisherûs exact test, b §◊Õ Chi-square test, c §◊Õ Mann-Whitney U test

®“°®”π«πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ 241 §π ‚¥¬·∫àß‡ªìπºŸâ∑’Ë‰¡à‡§¬¡’ª√–«—μ‘
°“√√—°…“¥â«¬¬“™π‘¥Õ◊ËπÊ „π°≈ÿà¡ NRTI ®”π«π∑—Èß ‘Èπ 73 §π æ∫‡°‘¥¿“«–‰μ‡ ◊ËÕ¡
®”π«π 19 §π ·≈–‡ªìπºŸâ∑’Ë‡§¬¡’ª√–«—μ‘°“√√—°…“¥â«¬¬“™π‘¥Õ◊ËπÊ „π°≈ÿà¡ NRTI ®”π«π
∑—Èß ‘Èπ 168 §π æ∫‡°‘¥¿“«–‰μ‡ ◊ËÕ¡®”π«π 22 §π √«¡∑—Èß ‘Èπμ≈Õ¥°“√»÷°…“æ∫ºŸâ∑’Ë‡°‘¥
¿“«–‰μ‡ ◊ËÕ¡ ®”π«π 41 §π (μ“√“ß∑’Ë 2)
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„π°“√»÷°…“¿“«–‰μ‡ ◊ËÕ¡ æ∫«à“
®“°°“√μ‘¥μ“¡ºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥
æ∫¡’ Person-years √«¡∑—Èß ‘Èπ§‘¥‡ªìπ 13.71
100Person-years ‚¥¬„π°≈ÿà¡π’Èæ∫ºŸâ∑’Ë¡’
¿“«–‰μ‡ ◊ËÕ¡ ®”π«π 41 §π ÷́Ëßæ∫Õÿ∫—μ‘
°“√≥å°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ (Incidence
Rate) ∑—Èß ‘Èπ 2.99 μàÕ 100person-years
(Cumulative incidence = 17.01 μàÕ 100)
πÕ°®“°π’È‡¡◊ËÕæ‘®“√≥“§à“ The median
follow-up time „πºŸâ‡¢â“√à«¡°“√»÷°…“
∑—ÈßÀ¡¥æ∫¡’§à“‡∑à“°—∫ 1,460 «—π

·≈–‡¡◊ËÕ«‘ ‡§√“–Àåªí®®—¬ ‡ ’Ë ¬ß∑’Ë
 —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ‡¢â“
√à«¡°“√»÷°…“∑—ÈßÀ¡¥ ‚¥¬°“√‡ª√’¬∫‡∑’¬∫
ªí®®—¬‡ ’Ë¬ßμà“ßÊ „πºŸâμ‘¥‡™◊ÈÕ‰«√— ‡Õ™‰Õ«’∑’Ë
‰¥â√—∫¬“ Tenofovir √–À«à“ß°≈ÿà¡∑’Ë‡°‘¥¿“«–
‰μ‡ ◊ËÕ¡ ·≈–°≈ÿà¡∑’Ë‰¡à‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ æ∫
«à“ªí®®—¬μà“ßÊ ‰¥â·°à ªí®®—¬¥â“πÕ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ
(P-value = 0.006), ‡æ»™“¬ (P-value.....
0.001), °“√∑’Ë‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’
Õ◊Ëπ¡“°àÕπ (P-value = 0.023) ·≈–√–¥—∫

Creatinine (mg/dL) (P-value = 0.018)
¡’§«“¡·μ°μà“ß°—π√–À«à“ß∑—Èß 2 °≈ÿà¡ Õ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ∑’Ë P-value  0.05
¥—ßº≈°“√»÷°…“„πμ“√“ß∑’Ë 1

®“°π—Èπ‡¡◊ËÕπ”ªí®®—¬μà“ßÊ ¡“
«‘‡§√“–Àå∑’≈–ªí®®—¬·∫∫ Univariate analysis
¥â«¬ ∂‘μ‘ Cox proportional hazards
models º≈°“√«‘‡§√“–Àåæ∫«à“ªí®®—¬°“√∑’Ë
‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’Õ◊Ëπ¡“°àÕπ
¡’§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“„π°“√‡°‘¥
¿“«–‰μ‡ ◊ËÕ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(P-value = 0.046) ‚¥¬ºŸâ∑’Ë‡§¬‰¥â√—∫¬“μâ“π
‰«√— ‡Õ™‰Õ«’Õ◊Ëπ¡“°àÕπ¡’§«“¡‡ ’Ë¬ß„π°“√
‡°‘¥¿“«–‰μ‡ ◊ËÕ¡‡¡◊ËÕμ‘¥μ“¡μ≈Õ¥°“√
»÷°…“¡“°°«à“ºŸâ∑’Ë‰¡à‡§¬‰¥â√—∫¬“μâ“π‰«√— 
‡Õ™‰Õ«’™π‘¥Õ◊Ëπ¡“°àÕπ∂÷ß 1.938 ‡∑à“
(Hazard ratio = 1.938, 95% CI for HR
1.010-3.717, P-value = 0.046)  „π¢≥–∑’Ë‰¡à
æ∫«à“ªí®®—¬Õ◊ËπÊ π—Èπ —¡æ—π∏å°—∫√–¬–‡«≈“
„π°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ¥—ßº≈°“√»÷°…“
„πμ“√“ß∑’Ë 3 πÕ°®“°π’È‡¡◊ËÕ«‘‡§√“–Àå

μ“√“ß∑’Ë 2     ®”π«πºŸâ∑’Ë‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥

         ºŸâ∑’Ë¡’ª√–«—μ‘‰¥â√—∫¬“ Tenofovir ®”π«π∑—ÈßÀ¡¥ ®”π«πºŸâ‡°‘¥

(√“¬) ¿“«–‰μ‡ ◊ËÕ¡ (√“¬)

1. ¡’ª√–«—μ‘‰¥â√—∫¬“ Tenofovir ‡ªìπ√–¬–‡«≈“ 73 19
Õ¬à“ßπâÕ¬ 72 ‡¥◊Õπ ·≈–‰¡à‡§¬¡’ª√–«—μ‘
°“√√—°…“¥â«¬¬“™π‘¥Õ◊ËπÊ „π°≈ÿà¡ NRTI

2. ¡’ª√–«—μ‘‰¥â√—∫¬“ Tenofovir ‡ªìπ√–¬–‡«≈“ 168 22
Õ¬à“ßπâÕ¬ 72 ‡¥◊Õπ ·≈–‡§¬¡’ª√–«—μ‘
°“√√—°…“¥â«¬¬“™π‘¥Õ◊ËπÊ „π°≈ÿà¡ NRTI

                       √«¡ 241 41

>

>
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Multivariate analysis æ∫«à“ºŸâ∑’Ë‡§¬„™â¬“
μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊Ëπ¡“°àÕπ°“√„™â¬“
Tenofovir ‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥¿“«–
‰μ‡ ◊ËÕ¡ ¡“°°«à“ºŸâ∑’Ë‰¡à‡§¬„™â¬“μâ“π‰«√— 
‡Õ™‰Õ«’™π‘¥„¥¡“°àÕπ ∂÷ß 3.126 ‡∑à“ ‡¡◊ËÕ
¡’°“√§«∫§ÿ¡ªí®®—¬Õ◊ËπÊ (Adjusted Hazard
ratio = 3.126 , 95% CI for HR 1.380-

7.083, P-value = 0.006) ·≈–®“°°“√
»÷°…“π’Èæ∫«à“°“√∑’Ë‡§¬‰¥â√—∫¬“μâ“π‰«√— 
‡Õ™‰Õ«’Õ◊Ëπ¡“°àÕπ‡ªìπªí®®—¬‡¥’¬«∑’Ë —¡æ—π∏å
μàÕ√–¬–‡«≈“„π°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„π
°≈ÿà¡ºŸâ∑’Ë„™â¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir
(μ“√“ß∑’Ë 4)

μ“√“ß∑’Ë 3μ“√“ß∑’Ë 3μ“√“ß∑’Ë 3μ“√“ß∑’Ë 3μ“√“ß∑’Ë 3 °“√«‘‡§√“–Àåªí®®—¬∑’Ë —¡æ—π∏åμàÕ√–¬–‡«≈“°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ‡¢â“√à«¡°“√
»÷°…“∑—ÈßÀ¡¥∑’≈–ªí®®—¬

                  ªí®®—¬∑’Ë»÷°…“                          Univariate analysis
Crude HR 95% CI for HR P-value

Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ∑ÿ° 1 ªï 0.996 0.951-1.044 0.869

‡æ» (™“¬ Vs À≠‘ß) 1.285 0.606-2.716 0.515

√–¥—∫ Creatinine (mg/dL) 1.335 0.266-6.707 0.725

√–¥—∫ eGFR (ml/min/1.73m2) 0.999 0.984-1.015 0.914

‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’Õ◊Ëπ¡“°àÕπ 1.938 1.010-3.717 0.046

μ“√“ß∑’Ë 4     °“√«‘‡§√“–Àå·∫∫ Multivariate analysis ‡æ◊ËÕ«‘‡§√“–Àåªí®®—¬∑’Ë —¡æ—π∏åμàÕ√–¬–
‡«≈“°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ ‚¥¬§«∫§ÿ¡ªí®®—¬√∫°«πÕ◊ËπÊ

               ªí®®—¬∑’Ë»÷°…“                                                                 Multivariate analysis
Adjusted HR 95% CI for HR P-value

Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ∑ÿ° 1 ªï 0.987 0.891-1.093 0.800

‡æ» (™“¬ Vs À≠‘ß) 3.767 0.291-48.777 0.310

√–¥—∫ Creatinine (mg/dL) 0.041 0.000-4,056.473 0.586

√–¥—∫ eGFR (ml/min/1.73m2) 0.958 0.858-1.070 0.447

‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’Õ◊Ëπ¡“°àÕπ 3.126 1.380-7.083 0.006
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·≈–„π®”π«πºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë‰¥â
√—∫¬“ Tenofovir ‡¡◊ËÕπ”¡“æ‘®“√≥“§à“Õ—μ√“
°“√°√Õß¢Õß‡ ’¬¢Õß‰μ (eGFR) μ≈Õ¥
√–¬–‡«≈“°“√»÷°…“ æ∫«à“ºŸâ∑’Ë„™â¬“ Tenofovir
μ≈Õ¥√–¬–‡«≈“ 72 ‡¥◊Õπ∑’Ëμ‘¥μ“¡ ·≈–
‰¡à¡’ª√–«—μ‘„™â¬“™π‘¥Õ◊Ëπ„π°≈ÿà¡ NRTI ´÷Ëß¡’
®”π«π 73 §π æ∫¡’·π«‚πâ¡¢Õß§à“ eGFR
≈¥≈ß√«¥‡√Á«„π™à«ß 6 ‡¥◊Õπ·√°¢Õß

°“√μ‘¥μ“¡ ¥—ß¿“æ∑’Ë 1 ‡™àπ‡¥’¬«°—∫
≈—°…≥–¢Õß°√“ø„πºŸâ∑’Ë‰¥â√—∫¬“ Tenofovir
μ≈Õ¥√–¬–‡«≈“ 72 ‡¥◊Õπ∑’Ëμ‘¥μ“¡ ·≈–
‡§¬¡’ª√–«—μ‘„™â¬“™π‘¥Õ◊Ëπ„π°≈ÿà¡ NRTI
·≈–∑—Èßπ’È≈—°…≥–°√“ø¢Õß∑—Èß Õß°≈ÿà¡
æ∫«à“¡’·π«‚πâ¡§à“ eGFR §àÕπ¢â“ß§ß∑’Ë
‡¡◊ËÕ√–¬–‡«≈“ºà“π‰ªª√–¡“≥ 18 ‡¥◊Õπ
¥—ß¿“æ∑’Ë 5

¿“æ∑’Ë 1     · ¥ß§à“ eGFR „πºŸâ∑’Ë‰¥â√—∫¬“ Tenofovir ∑’Ë‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ‚¥¬‡ª√’¬∫‡∑’¬∫
√–À«à“ß°≈ÿà¡ºŸâ∑’Ë„™â¬“ Tenofovir ·≈–‰¡à¡’ª√–«—μ‘„™â¬“™π‘¥Õ◊Ëπ„π°≈ÿà¡ NRTI (TDF group 1)
·≈–ºŸâ∑’Ë‡§¬¡’ª√–«—μ‘„™â¬“™π‘¥Õ◊Ëπ„π°≈ÿà¡ NRTI (TDF group 2)

«‘®“√≥å

„π°“√»÷°…“π’Èæ∫®”π«πºŸâ ‡°‘¥
¿“«–‰μ‡ ◊ËÕ¡∑—Èß ‘Èπ®”π«π 41 §π ·∫àß
‡ªìπ‡°‘¥¿“«–‰μ‡ ◊ËÕ¡∑’Ë«—¥®“°°“√∑’Ë¡’§à“
eGFR   60 ¡≈./π“∑’/1.73 μ“√“ß‡¡μ√
μ‘¥μàÕ°—πμ—Èß·μà 2 §√—Èß¢÷Èπ‰ª „π√–¬–‡«≈“
¡“°°«à“ 3 ‡¥◊Õπ ®”π«π 16 §π ·≈–®“°

°“√ª√—∫‡ª≈’Ë¬π¢π“¥¬“À√◊Õ‡ª≈’Ë¬π Ÿμ√¬“
μâ“π‰«√— ‡Õ™‰Õ«’‡π◊ËÕß®“° “‡Àμÿ∑“ß‰μ
®”π«π 25 §π ÷́Ëß∂÷ß·¡â®–¡’À≈“¬°“√
»÷°…“∑’Ë»÷°…“°“√‡°‘¥æ‘…μàÕ‰μ®“°°“√∑’Ë‰¥â
√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir ·μà
ªí≠À“∑’Ë ‡°‘¥®“°°“√„™â¬“™π‘¥π’Èπ—Èπ°Á¬—ß
‰¡à∑√“∫°≈‰°√–¥—∫‡´≈≈å∑’Ë·πà™—¥ ·μà∑’Ë

>
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ºà“π¡“ ¡’°“√»÷°…“∑’Ë √ÿª∑ƒ…Æ’∑’Ëπ—°«‘®—¬
„Àâ°“√ π—∫ πÿπ ´÷Ëß∑ƒ…Æ’¥—ß°≈à“«¡’¢âÕ¡Ÿ≈
 π—∫ πÿπÀ≈“¬ª√–°“√∑’ËÕ“®∑”„Àâ‡™◊ËÕ‰¥â
«à“°≈‰°°“√‡°‘¥æ‘…μàÕ‰μ®“°¬“ Tenofovir
π—Èπ‡ªìπ‰ªμ“¡∑ƒ…Æ’∑’Ëπ—°«‘®—¬§“¥°“√≥å(12)

 ”À√—∫Õ“°“√¢â“ß‡§’¬ßμà“ßÊ ∑’Ë‰¥â
®“°°“√»÷°…“«‘®—¬μà“ßÊ ∑’Ëºà“π¡“ æ∫«à“¬“
Tenofovir ∑”„Àâ‡°‘¥ªí≠À“ ‡™àπ ∑âÕß‡ ’¬
∑âÕßÕ◊¥ §≈◊Ëπ‰ â Õ“‡®’¬π ·≈–¡’º≈μàÕ
‰μ (12-16) ‡™àπ °“√‡°‘¥°≈ÿà¡Õ“°“√¢Õß
Fanconiûs syndrome (12,17-19) ´÷Ëß∑”„Àâ‡ªìπ
¢âÕ®”°—¥„π°“√√—°…“∑“ß§≈‘π‘° ·≈–Õ“®
‡°‘¥Õ“°“√√ÿπ·√ß∂÷ß¢—Èπ¿“«–‰μ«“¬‡©’¬∫æ≈—π
(ESRD) (12,20,21) ·μà„π°“√»÷°…“π’È‰¡àæ∫
ºŸâ∑’Ë‡°‘¥¿“«–‰μ«“¬‡©’¬∫æ≈—π Õ’°∑—Èßº≈¢Õß
°“√»÷°…“π’È¬—ßæ∫«à“√–¬–‡«≈“∑’Ë 174 «—π
À√◊Õ 5.8 ‡¥◊Õπ ‡ªìπ√–¬–‡«≈“‡√Á«∑’Ë ÿ¥∑’Ë
ºŸâ ∑’Ë „™â ¬“ Tenofovir ‡°‘¥¿“«–‰μ‡ ◊ËÕ¡
 ”À√—∫√–¬–‡«≈“∑’Ëπ“π∑’Ë ÿ¥∑’Ë ‡°‘¥¿“«–
‰ μ ‡  ◊Ë Õ ¡À≈— ß ® “° ‡ √‘Ë ¡ μ‘ ¥ μ “¡ ‡∑à “ °— ∫
2,095 «—π 69.83 ‡¥◊Õπ ‚¥¬º≈®“°°“√
»÷°…“π’È¡’√–¬–‡«≈“„π°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡
‰¡à Õ¥§≈âÕß°—∫º≈®“°°“√»÷°…“¢Õß
‡°»√‘π∑√å ™—¬»‘√‘ ·≈–§≥–(6) ´÷Ëß√–¬–‡«≈“
°“√‡°‘¥æ‘…μàÕ‰μ‡√Á« ÿ¥Õ¬Ÿà∑’Ë 1 ‡¥◊Õπ
º≈°“√«‘®—¬∑’Ë ‰¡à Õ¥§≈âÕß°—ππ’ÈÕ“®®–
‡π◊ËÕß¡“®“°‡°≥±å∑’Ë„™â„π°“√ª√–‡¡‘πæ‘…
μàÕ‰μ·μ°μà“ß°—∫ß“π«‘®—¬π’È‚¥¬ß“π«‘®—¬π’È
æ‘®“√≥“¿“«–‰μ‡ ◊ËÕ¡®“°§à“ª√–¡“≥
Õ—μ√“°“√°√Õß¢Õß‡ ’¬ºà“π‰μ (estimated
Glomerular filtration Rate : eGFR ‚¥¬
§”π«≥®“° ¡°“√ CKD-EPI) ¡’§à“πâÕ¬°«à“
60 ¡‘≈≈‘≈‘μ√/π“∑’/1.73 μ“√“ß‡¡μ√

μ‘¥μàÕ°—πμ—Èß·μà 2 §√—Èß¢÷Èπ‰ª „π√–¬–‡«≈“
¡“°°«à“ 3 ‡¥◊Õπ À√◊Õ¡’°“√ª√—∫‡ª≈’Ë¬π
¢π“¥¬“À√◊Õ‡ª≈’Ë¬π Ÿμ√¬“μâ“π‰«√— ‡Õ™‰Õ
«’‡π◊ËÕß®“° “‡Àμÿ∑“ß‰μ ·μàß“π«‘®—¬¢Õß
‡°»√‘π∑√å ™—¬»‘√‘ ·≈–§≥–(6) æ‘®“√≥“®“°
°“√≈¥≈ß¢Õß glomerular filtration rate
(GFR) >25% ®“°§à“∑’Ë baseline (§”π«≥
®“° ¡°“√ Simplified MDRD) πÕ°®“°π’È
Õ“®‡°‘¥®“°ªí®®—¬Õ◊Ëπ¢Õß°≈ÿà¡μ—«Õ¬à“ß
‡™àπ Õ“¬ÿ πÈ”Àπ—° ·≈–°“√„™â¬“Õ◊Ëπ∑’Ë¡’æ‘…
μàÕ‰μ√à«¡¥â«¬ °“√„™â¬“„π°≈ÿà¡ protease
inhibitor √à«¡¥â«¬ ·≈–√–¬–‡«≈“°“√„™â¬“
μâ“π‡Õ™‰Õ«’Õ◊Ëπ°àÕπ‡√‘Ë¡„™â Tenofovir
‡ªìπμâπ ·≈–„π°“√»÷°…“π’Èæ∫ Incidence
rate „πºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ ‡∑à“°—∫
2.99 μàÕ 100 Person-years ´÷Ëß¡’§à“
μË”°«à“À≈“¬Ê °“√»÷°…“∑’Ëºà“π¡“(4-6)

·≈–‡¡◊ËÕ»÷°…“ªí®®—¬Õ◊ËπÊ ¥â«¬ ∂‘μ‘
Cox proportional hazards analysis
‚¥¬¡’°“√§«∫§ÿ¡ªí®®—¬Õ◊ËπÊ æ∫«à“Õ“¬ÿ‰¡à
 —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ´÷Ëßμà“ß
®“°À≈“¬°“√»÷°…“∑’Ëºà “π¡“(4-5,22-23)

πÕ°®“°π’È¬—ßæ∫«à“¥—™π’¡«≈°“¬ ·≈–
πÈ”Àπ—°μ—«‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥
¿“«–‰μ‡ ◊ËÕ¡„π°“√»÷°…“π’È‡™àπ°—π ´÷Ëß
¢—¥·¬âß°—∫º≈°“√»÷°…“¢Õßª√–‡∑»≠’ËªÿÉπ(24)

∑’Ëæ∫«à“πÈ”Àπ—°μ—«∑’ËπâÕ¬À√◊ÕºŸâ∑’Ë¡’§à“¥—™π’
¡«≈°“¬∑’ËπâÕ¬π—Èπ‡æ‘Ë¡§«“¡‡ ’Ë¬ßμàÕ°“√
≈¥≈ß¢Õß§à“ eGFR ¡“°°«à“√âÕ¬≈– 25
®“°∑’Ë baseline À√◊Õ —¡æ—π∏å°—∫°“√‡°‘¥
°“√∑”ß“π¢Õß‰μº‘¥ª°μ‘(4-6,25-27) ·μà°Á¡’
∫“ß°“√»÷°…“∑’Ëº≈°“√»÷°…“ Õ¥§≈âÕß
°“√»÷°…“π’È ‡™àπ °“√»÷°…“¢Õßª√–‡∑»
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‰μâÀ«—π(28) ∑’Ë‰¡àæ∫«à“°“√¡’πÈ”Àπ—°μ—«∑’ËπâÕ¬
π—Èπ —¡æ—π∏å°—∫°“√‡°‘¥°“√∑”ß“π¢Õß‰μ
º‘¥ª°μ‘ πÕ°®“°π’È„π°“√»÷°…“∑’Ëºà“π¡“
‡§¬¡’π—°«‘®—¬»÷°…“æ∫«à“‚√§ª√–®”μ—«
‡™àπ ‚√§§«“¡¥—π‚≈À‘μ Ÿß(29,30) ·≈–‚√§
‡∫“À«“π(5)  —¡æ—π∏å°—∫°“√‡°‘¥ªí≠À“
∑“ß‰μ ·μàº≈®“°°“√»÷°…“π’È‰¡àæ∫«à“‚√§
§«“¡¥—π‚≈À‘μ Ÿß ·≈–‚√§‡∫“À«“π —¡æ—π∏å
√–¬–‡«≈“„π°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡

 ”À√—∫ª√–‡¥Áπ¢Õß°“√‰¥â√—∫¬“
μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊Ëπ°àÕπÀπâ“∑’Ë®–‡¢â“
¡“„π°“√»÷°…“ ¡’À≈“¬°“√»÷°…“(6,27,31)

‡§¬æ∫¢âÕ¡Ÿ≈«à“°“√„™â¬“μâ“π‰«√— ‡Õ™‰Õ«’
™π‘¥Õ◊Ëπ¡“°àÕπÕ“®¡’§«“¡ —¡æ—π∏å°—∫
°“√‡°‘¥æ‘…μàÕ‰μ‚¥¬æ∫«à“§à“ GFR ≈¥≈ß
„π™à«ß 6 ‡¥◊Õπ·√°¢Õß°“√„™â¬“ Tenofovir
„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’
™π‘¥Õ◊Ëπ¡“°àÕπ ·μà‰¡àæ∫°“√≈¥≈ß¢Õß
§à“ GFR „π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‡§¬‰¥â√—∫¬“μâ“π
‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊Ëπ°àÕπ ´÷Ëßº≈°“√»÷°…“π’È
‡ªìπ‰ª„π≈—°…≥– Õ¥§≈âÕß°—∫°“√»÷°…“
°àÕπÀπâ“ ‡π◊ËÕß®“°æ∫«à“°“√∑’Ë‡§¬‰¥â√—∫
¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊Ëπ¡“°àÕπ„π°≈ÿà¡
ºŸâ∑’Ë‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir
 —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡ ·μàÀ“°
«‘‡§√“–Àå‡©æ“–„π°≈ÿà¡ºŸâ„™â¬“μâ“π‰«√— 
‡Õ™‰Õ«’™π‘¥ Tenofovir æ∫«à“ªí®®—¬¥â“π
√–¬–‡«≈“∑’Ë‡§¬‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’
™π‘¥Õ◊ËπÊ ¡“°àÕπæ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å
°—∫√–¬–‡«≈“„π°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡

º≈°“√«‘‡§√“–Àå„π°“√»÷°…“§√—Èßπ’È
∑”„Àâ∑√“∫Õ—μ√“Õÿ∫—μ‘°“√≥å¢Õß°“√‡°‘¥
¿“«–‰μ‡ ◊ËÕ¡ ·≈–ªí®®—¬Õ◊ËπÊ ∑’Ë —¡æ—π∏å°—∫

√–¬–‡«≈“¢Õß°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘μ‘ ´÷Ëß‰¥â·°à ¬“μâ“π‰«√— 
‡Õ™‰Õ«’∑’Ë‰¥â√—∫™π‘¥ Tenofovir ·≈–°“√∑’Ë
‡§¬‰¥â¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊Ëπ¡“°àÕπ
‡¢â“√à«¡°“√»÷°…“  ”À√—∫ªí®®—¬Õ◊ËπÊ ∑’Ë®“°
°“√«‘ ‡§√“–Àå¥â«¬«‘∏’∑“ß ∂‘μ‘·μà ‰¡àæ∫
§«“¡ —¡æ—π∏åπ—Èπ „π°“√√—°…“∑“ß§≈‘π‘°°Á
‰¡à§«√∑’Ë®–¡Õß¢â“¡ ‡™àπ ‚√§§«“¡¥—π‚≈À‘μ
 Ÿß ‡ªìπμâπ ‡π◊ËÕß®“°¡’À≈“¬°“√»÷°…“∑’Ëæ∫
§«“¡ —¡æ—π∏å ·≈–¡’¢âÕ¡Ÿ≈∑“ß«‘™“°“√
 π—∫ πÿπ«à“‚√§§«“¡¥—π‚≈À‘μ ŸßÕ“®¡’º≈
‡°’Ë¬«¢âÕß°—∫ªí≠À“∑“ß‰μ„πºŸâ∑’Ë‰¥â√—∫¬“
μâ“π‰«√— ‡Õ™‰Õ«’ ·≈–º≈®“°°“√»÷°…“§√—Èß
π’È°Á„Àâº≈„π∑“ß π—∫ πÿπß“π«‘®—¬Õ◊ËπÊ ∑’Ë
æ∫«à“¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥ Tenofovir
‡°’Ë¬«¢âÕß°—∫°“√‡æ‘Ë¡§«“¡‡ ’Ë¬ß„Àâ°“√
∑”ß“π¢Õß‰μº‘¥ª°μ‘ ·≈–æ∫«à“°“√∑’Ë‡§¬
‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊Ëπ¡“°àÕπ
‡¢â“°“√»÷°…“Õ“® —¡æ—π∏å°—∫√–¬–‡«≈“„π
°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡„πºŸâ∑’Ë‰¥â√—∫¬“μâ“π‰«
√— ‡Õ™‰Õ«’™π‘¥ Tenofovir ·≈–πÕ°®“°π’È
¬—ßæ∫«à“√–¬–‡«≈“∑’Ë ‡°‘¥¿“«–‰μ‡ ◊ËÕ¡
∑’Ë‡√Á«∑’Ë ÿ¥ §◊Õª√–¡“≥ 5.8 ‡¥◊Õπ ´÷Ëß∂◊Õ«à“
‡ªìπ√–¬–‡«≈“§àÕπ¢â“ß‡√Á« ¥—ßπ—Èπ„π°“√
„™â¬“μâ“π‰«√— ‡Õ™‰Õ«’§«√¡’°“√æ‘®“√≥“
ªí®®—¬μà“ßÊ Õ¬à“ß„°≈â™‘¥
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 √ÿª

®“°º≈°“√«‘‡§√“–Àå„πª√–‡¥Áπμà“ßÊ
¢Õß°“√»÷°…“π’Èæ∫«à“¡’®ÿ¥ÕàÕπ„πÀ≈“¬
ª√–‡¥Áπ ‡π◊ËÕß¥â«¬°“√»÷°…“π’È¡’√Ÿª·∫∫
Retrospective Cohort study ∑”„Àâ¢âÕ¡Ÿ≈
∫“ßÕ¬à“ß‰¡à ‰¥â∂Ÿ°«—¥‡æ◊ËÕ‡°Á∫¢âÕ¡Ÿ≈„π
ª√–«—μ‘§π‰¢âμ—Èß·μà°àÕπ°“√‡¢â“°“√»÷°…“
‡™àπ urinalysis ‡ªìπμâπ ´÷Ëß¢âÕ¡Ÿ≈π’È‡ªìπ
¢âÕ¡Ÿ≈„π°“√«—¥°“√‡°‘¥ Proteinuria ´÷Ëß‡ªìπ
¿“«–Àπ÷Ëß¢Õß°“√«—¥°“√‡°‘¥ Chronic kidney
disease ¥—ßπ—Èπ°“√ª√–‡¡‘πªí®®—¬À√◊Õ§«“¡
‡ ’Ë¬ß¢Õß°“√‡°‘¥¿“«–‰μ‡ ◊ËÕ¡∑’Ë‰¥â„π°“√
»÷°…“π’ÈÕ“®®– Underestimated ·≈–
‚¥¬∏√√¡™“μ‘¢Õß°“√»÷°…“„π√Ÿª·∫∫
Retrospective study §◊Õ‰¡à “¡“√∂
§«∫§ÿ¡§ÿ≥≈—°…≥–¢Õßª√–™“°√∑’Ë‡¢â“¡“„π
°“√»÷°…“ ·≈–„π°“√»÷°…“π’ÈÕ“®¡’®ÿ¥‡¥àπ
§◊Õ‡π◊ËÕß®“°„π°“√»÷°…“π’È‡°Á∫¢âÕ¡Ÿ≈°≈ÿà¡
μ—«Õ¬à“ß„π ∂“πæ¬“∫“≈¢π“¥„À≠à 2 ·Ààß
∑’Ë¡’ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’‡¢â“√—°…“‡ªìπ®”π«π¡“°
´÷Ëß¢âÕ¡Ÿ≈À√◊Õ°≈ÿà¡μ—«Õ¬à“ß∑’Ë‡¢â“¡“„π°“√
»÷°…“π’ÈÕ“®®–‡ªìπμ—«·∑π¢Õßª√–™“°√
 à«π„À≠à ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“π’ÈÕ“®®–
‡ªìπª√–‚¬™πå„π°“√¥Ÿ·≈ºŸâªÉ«¬‡Õ™‰Õ«’∑’Ë
‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’ ‡°’Ë¬«°—∫°“√
‡ΩÑ“√–«—ßº≈¢â“ß‡§’¬ß∑’Ë‡°‘¥¢÷Èπ ‡ªìπ¢âÕ¡Ÿ≈∑’Ë¡’
ª√–‚¬™πåμàÕ ∂“πæ¬“∫“≈„π°“√«“ß·ºπ
μ‘¥μ“¡·≈–‡ªìπ·π«∑“ß„π°“√¥”‡π‘πß“π
¥â“π “∏“√≥ ÿ¢„π°“√«“ßπ‚¬∫“¬‡æ◊ËÕ≈¥
¿“«–·∑√°´âÕπ∑’Ë°àÕ„Àâ‡°‘¥æ‘…μàÕ‰μ∑’Ë‡°’Ë¬«
‡π◊ËÕß¡“®“°°“√‰¥â√—∫¬“μâ“π‰«√— ‡Õ™‰Õ«’
·≈–∑’Ë ”§—≠§◊Õ‡ªìπ¢âÕ¡Ÿ≈„π°“√‡≈◊Õ° Ÿμ√
¬“·≈–°“√¥Ÿ·≈∑’Ë ‡À¡“– ¡·°àºŸâμ‘¥‡™◊ÈÕ

‡Õ™‰Õ«’ ‡æ◊ËÕª√–‚¬™πå Ÿß ÿ¥„π°“√√—°…“ ·≈–
≈¥¿“«–·∑√°´âÕπ∑’Ë°àÕ„Àâ‡°‘¥æ‘…μàÕ‰μ¢Õß
ºŸâªÉ«¬ πÕ°®“°π’Èª√–‚¬™πåμàÕ°“√æ—≤π“
¬“μâ“π‰«√— ‡Õ™‰Õ«’™π‘¥Õ◊ËπÊ „πÕπ“§μ
∑’Ë ®–‰¡à°àÕ„Àâ ‡°‘¥¿“«–·∑√° ấÕπ·≈–
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