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Õπßπÿ™ Õâπæÿà¡. ¢π“¥¢Õß¬“ Pyrazinamide ·≈–Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫.«“√ “√‡¿ —™°√√¡
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°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√„™â¬“ pyrazina-

mide ∑’Ë¢π“¥µà“ßÊ ‡ªìπ°“√»÷°…“·∫∫ retrospective cohort study √–À«à“ß‡¥◊Õπµÿ≈“§¡ æ.». 2550-

¡‘∂ÿπ“¬π æ.». 2552 °“√«‘‡§√“–Àå„™â√–¬–ª≈Õ¥‡Àµÿ°“√≥å (survival analysis) æ∫«à“ ¡’ºŸâªÉ«¬∑—ÈßÀ¡¥

391 √“¬ Õ“¬ÿ√–À«à“ß 16-103 ªï (§à“‡©≈’Ë¬ 49.9±17.3) ‡ªìπ‡æ»™“¬ 273 √“¬ (√âÕ¬≈– 70) ‡æ»À≠‘ß

118 √“¬ (√âÕ¬≈– 30) ‡ªìπºŸâªÉ«¬„À¡à 331 √“¬ (√âÕ¬≈– 85) ¡’‚√§√à«¡∑’Ë‡ ’Ë¬ßµàÕ°“√‡°‘¥æ‘…µàÕµ—∫ ‰¥â·°à

HIV/‚√§µ—∫·¢Áß/‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß/‚√§µ—∫Õ—°‡ ∫(∫’/´’/‰¡à√–∫ÿ) 89 √“¬ (√âÕ¬≈– 23) ‡°‘¥æ‘…µàÕµ—∫

20 √“¬ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë√—∫¬“ 15-25 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ®”π«π 84 √“¬ ‡°‘¥æ‘…µàÕµ—∫ 2 √“¬ (2 µàÕ

1,000 √“¬- —ª¥“Àå) Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫∑’Ë 2  —ª¥“Àå ‡ªìπ 18 √“¬µàÕ 1,000 √“¬- —ª¥“Àå

„π°≈ÿà¡ºŸâªÉ«¬∑’Ë√—∫¬“ Ÿß°«à“ 25 ·µà‰¡à‡°‘π 30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ®”π«π 160 √“¬ ‡°‘¥æ‘…µàÕµ—∫

5 √“¬ (4 √“¬µàÕ 1,000 √“¬- —ª¥“Àå) Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫∑’Ë 1, 2, 3, ·≈– 4  —ª¥“Àå ‡ªìπ

5, 11, 6, ·≈– 6 √“¬µàÕ 1,000 √“¬- —ª¥“Àå µ“¡≈”¥—∫ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë√—∫¬“ Ÿß°«à“ 30 ·µà‰¡à‡°‘π

40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ®”π«π 147 √“¬ ‡°‘¥æ‘…µàÕµ—∫ 13 √“¬ (12 √“¬ µàÕ 1,000 √“¬- —ª¥“Àå)

Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫∑’Ë 1, 2, 3, 4, 5, ·≈– 9  —ª¥“Àå ‡ªìπ 7, 29, 23, 24, 10, ·≈– 16 √“¬

µàÕ 1,000 √“¬- —ª¥“Àå µ“¡≈”¥—∫ ´÷Ëß§«“¡‡ ’Ë¬ß„π°“√‡°‘¥æ‘…µàÕµ—∫¢Õß°≈ÿà¡∑’Ë√—∫¬“¢π“¥ Ÿß°«à“ 30

·µà‰¡à‡°‘π 40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ¡“°°«à“°≈ÿà¡∑’Ë√—∫¬“ 15-30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (adjusted hazard ratio ¥â«¬‡æ» Õ“¬ÿ ·≈–‚√§√à«¡=3.33, 95%CI=1.30-8.50,

p-value=0.007) ®÷ß§«√„™â¬“ pyrazinamide ‰¡à‡°‘π 30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π

§” ”§—≠: ¬“ pyrazinamide æ‘…µàÕµ—∫ Õÿ∫—µ‘°“√≥å √–¬–ª≈Õ¥‡Àµÿ°“√≥å

*°≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈æ—∑≈ÿß ®—ßÀ«—¥æ—∑≈ÿß
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Onpum A. Pyrazinamide Dosing and Hepatotoxicity Incidence. Thai Journal of Hospital

Pharmacy 2010; 20(3):221-31.

The aimed of this study was to compare the incidence rate of pyrazinamide (PZA)

induced hepatotoxicity at difference doses. This retrospective cohort study was performed

using survival analysis for cases registered during October 2007-June 2009. Among

391 patients with age ranged between 16-103 years (average 49.9±17.3), 273 (70 percent)

were male, 118 (30 percent) were female, 331 (85 percent) were new cases, 89 (23 percent)

had co-morbidity associated with hepatotoxicity including HIV/cirrhosis/alcoholism/hepatitis

(B/C/unspecified), and 20 developed PZA induced hepaotoxicity. Of 84 patients treated

with PZA 15-25 milligram/ kilogram/day, 2 developed hepatotoxicity (2 per 1,000 person-

week) with incidence rates of 18 per 1,000 person-week at 2nd week. Five of 160 patients

treated with PZA higher than 25 but not exceed 30 milligram/kilogram/day developed

hepatotoxicity (4 per 1,000 person-week) with incidence rates of 5, 11, 6, and 6 per 1,000

person-week at 1st, 2nd, 3rd, and 4th week; respectively. Thirteen of 147 patients treated with

PZA higher than 30 but not exceed 40 milligram/kilogram/day developed hepatotoxicity

(12 per 1,000 person-week) with incidence rates of 7, 29, 23, 24, 10, and 16 per 1,000 person-

week at 1st, 2nd, 3rd, 4th, 5th, and 9th week; respectively. The risk of hepatotoxicity among

those with PZA higher than 30 but not exceed 40 milligram/ kilogram/day was greater

than those with PZA 15-30 milligram/kilogram/day with statistical significance (hazard ratio

adjusted by age, sex, and co-morbidity=3.33, 95% CI 1.30-8.50, p-value=0.007). Accordingly,

PZA prescription should not higher than 30 milligram/ kilogram/day.

Keywords:  Pyrazinamide, hepatotoxicity, incidence, survival analysis.

∫∑π”

«—≥‚√§‡ªìπ‚√§µ‘¥µàÕ∑’Ë‡ªìπªí≠À“ ”§—≠∑“ß

 “∏“√≥ ÿ¢¢Õßª√–‡∑»µà“ßÊ ∑—Ë«‚≈° „π√“¬ß“π

ªï æ.». 2552 Õß§å°“√Õπ“¡—¬‚≈°®—¥„Àâª√–‡∑»‰∑¬

Õ¬ŸàÕ—π¥—∫∑’Ë 18 ¢Õß°≈ÿà¡ 22 ª√–‡∑»∑’Ë¡’ªí≠À“«—≥‚√§

¡“° (high burden countries)1 ªí≠À“∑’Ë ”§—≠

Õ¬à“ßÀπ÷Ëß¢Õß°“√√—°…“«—≥‚√§ §◊Õ Õ“°“√Õ—π‰¡àæ÷ß-

ª√– ß§å®“°°“√„™â¬“ ´÷ËßÕ“°“√∑’Ëæ∫∫àÕ¬ §◊Õ æ‘…

µàÕµ—∫ „πª√–‡∑»‰∑¬¡’√“¬ß“π°“√‡°‘¥æ‘…µàÕµ—∫

√âÕ¬≈– 4.52 ‚¥¬ “‡Àµÿ‡°‘¥¡“®“°°“√„™â¬“ pyra-

zinamide (PZA) ¡“°∑’Ë ÿ¥3

æ‘…µàÕµ—∫‡ªìπÕ“°“√Õ—π‰¡àæ÷ßª√– ß§å®“°°“√

„™â¬“µâ“π«—≥‚√§™π‘¥√ÿπ·√ß (major adverse drug

reaction)4 ́ ÷Ëß‡¡◊ËÕ‡°‘¥¢÷Èπ·≈â«®– àßº≈°√–∑∫µàÕºŸâªÉ«¬

∑—Èß„π·ßà¢Õß§«“¡ª≈Õ¥¿—¬µàÕ√à“ß°“¬ ·≈–„π·ßà¢Õß

°“√√—°…“ ‚¥¬∑”„Àâ°“√√—°…“¡’§«“¡´—∫´âÕπ¡“°¢÷Èπ

·≈–√–¬–‡«≈“„π°“√√—°…“π“π¢÷Èπ æ‘…µàÕµ—∫®“°°“√

„™â¬“ PZA ‡°‘¥®“°°“√µ“¬¢Õß‡´≈≈åµ—∫ (liver cell
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necrosis) ∑”„Àâ√–¥—∫‡Õπ‰´¡å transaminase  Ÿß¢÷Èπ

∫“ß√“¬¡’√–¥—∫∫‘≈≈‘√Ÿ∫‘π (billirubin)  Ÿß¢÷Èπ√à«¡¥â«¬

Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫®“° PZA ¢÷Èπ°—∫¢π“¥¬“

°“√„™â¬“„π¢π“¥ Ÿß ( Ÿß°«à“ 30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/

«—π) ·≈–„™â‡ªìπ‡«≈“π“π ®–‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√

‡°‘¥æ‘…µàÕµ—∫  ”À√—∫Õ“°“√‰¢â ª«¥¢âÕ º◊Ëπ ·≈–

eosinophilia æ∫‰¥â‰¡à¡“° ∑—ÈßÀ¡¥‡ªìπ°“√ π—∫ πÿπ

«à“ ‡ªìπ°≈‰°°“√‡°‘¥æ‘…‚¥¬µ√ß (direct toxic)

¡“°°«à“‚¥¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π (immunologic)5-7

∑—Èßπ’È ¡’ß“π«‘®—¬‰¡à¡“°π—°∑’Ë»÷°…“Õÿ∫—µ‘°“√≥å°“√

‡°‘¥æ‘…µàÕµ—∫®“°°“√„™â¬“ PZA ∑’Ë¢π“¥µà“ßÊ ‚¥¬

°“√»÷°…“°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√„™â¬“ PZA ∑’Ë

ºà“π¡“ æ∫«à“ ¡’Õÿ∫—µ‘°“√≥å√âÕ¬≈– 4.8-15 ‡¡◊ËÕ

„™â¬“¢π“¥ 40-50 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π6-10 ·≈–

√âÕ¬≈– 1-1.25 ‡¡◊ËÕ„™â¬“¢π“¥ 20-30 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π11,12

ªí®®ÿ∫—π¢π“¥¢Õß¬“ PZA ∑’Ë·π–π”„Àâ„™â

„π°“√√—°…“ §◊Õ 15-30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π4,13-18

Õ¬à“ß‰√°Áµ“¡ ·π«∑“ß°“√¥”‡π‘πß“π§«∫§ÿ¡«—≥‚√§

·Ààß™“µ‘ªï æ.». 254814 °”Àπ¥„ÀâºŸâªÉ«¬∑’Ë¡’πÈ”Àπ—°

30-39 °‘‚≈°√—¡ „™â¬“„π¢π“¥ 1000 ¡‘≈≈‘°√—¡

πÈ”Àπ—°µ—« 40-49 °‘‚≈°√—¡ „™â¬“„π¢π“¥ 1500

¡‘≈≈‘°√—¡ ·≈–πÈ”Àπ—°µ—«µ—Èß·µà 50 °‘‚≈°√—¡¢÷Èπ‰ª

„™â¬“„π¢π“¥ 2000 ¡‘≈≈‘°√—¡ ´÷Ëß∑”„ÀâºŸâªÉ«¬∑’Ë¡’

πÈ”Àπ—°µ—« 30-33 ·≈– 40-66 °‘‚≈°√—¡ ®–‰¥â√—∫¬“

„π¢π“¥ Ÿß°«à“¢π“¥∑’Ë·π–π” ( Ÿß°«à“ 30 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π) µàÕ¡“„πªï æ.». 2551  ”π—°«—≥‚√§

°√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢19 ‰¥â¡’°“√ª√—∫

≈¥¢π“¥¢Õß¬“ PZA ≈ß ‚¥¬°”Àπ¥„Àâ„™â¬“¢π“¥

1000 ¡‘≈≈‘°√—¡  ”À√—∫ºŸâªÉ«¬∑’Ë¡’πÈ”Àπ—°µ—« 30-39

°‘‚≈°√—¡ 1250 ¡‘≈≈‘°√—¡  ”À√—∫πÈ”Àπ—°µ—« 40-49

°‘‚≈°√—¡ ·≈– 1500 ¡‘≈≈‘°√—¡  ”À√—∫πÈ”Àπ—°µ—«

µ—Èß·µà 50 °‘‚≈°√—¡¢÷Èπ‰ª Õ¬à“ß‰√°Áµ“¡ ºŸâªÉ«¬∑’Ë¡’

πÈ”Àπ—° 30-33 ·≈– 40-41 °‘‚≈°√—¡ ¬—ß§ß‰¥â√—∫¬“

„π¢π“¥ Ÿß°«à“¢π“¥∑’Ë·π–π”Õ¬Ÿà‡™àπ‡¥‘¡

 ”À√—∫‚√ßæ¬“∫“≈æ—∑≈ÿß µ—Èß·µàªï æ.». 2550

‡ªìπµâπ¡“ ¡’·π«∑“ß°“√„™â¬“ PZA ¥—ßπ’È ºŸâªÉ«¬

∑’Ë¡’πÈ”Àπ—° 30-39 °‘‚≈°√—¡ „™â¬“„π¢π“¥ 1000

¡‘≈≈‘°√—¡ πÈ”Àπ—° 40-69 °‘‚≈°√—¡ „™â¬“„π¢π“¥

1500 ¡‘≈≈‘°√—¡ ·≈–πÈ”Àπ—°µ—Èß·µà 70 °‘‚≈°√—¡¢÷Èπ‰ª

„™â¬“„π¢π“¥ 2000 ¡‘≈≈‘°√—¡ ´÷Ëßæ∫«à“ ºŸâªÉ«¬∑’Ë¡’

πÈ”Àπ—°µ—« 30-33 ·≈– 40-49 °‘‚≈°√—¡ ‰¥â√—∫¬“

„π¢π“¥ Ÿß°«à“¢π“¥∑’Ë·π–π”‡™àπ°—π ®“°°“√µ‘¥µ“¡

Õ“°“√Õ—π‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“µâ“π«—≥‚√§

·∫∫‡¢â¡ (intensive ADR monitoring) ≥ §≈‘π‘°

«—≥‚√§ ‚√ßæ¬“∫“≈æ—∑≈ÿß √–À«à“ß‡¥◊Õπµÿ≈“§¡ æ.».

2550-¡‘∂ÿπ“¬π æ.». 2552 æ∫«à“ ¡’ºŸâªÉ«¬∑—ÈßÀ¡¥

®”π«π 391 √“¬ ‡°‘¥æ‘…µàÕµ—∫ 32 √“¬ (√âÕ¬≈– 8.2)

‚¥¬¡’ “‡Àµÿ®“°¬“ PZA ¡“°∑’Ë ÿ¥ 20 √“¬ (√âÕ¬≈–

5.1) √Õß≈ß¡“ §◊Õ PZA À√◊Õ rifampicin (RMP)

[‡π◊ËÕß®“°‰¡à¡’°“√∑¥≈Õß„Àâ¬“´È” (rechallenge) ®÷ß

‰¡à∑√“∫ “‡Àµÿ∑’Ë·πà™—¥«à“‡°‘¥®“°¬“™π‘¥„¥] 9 √“¬

(√âÕ¬≈– 2.3) ·≈–®“° RMP 3 √“¬ (√âÕ¬≈– 0.8)

¥â«¬‡≈Áß‡ÀÁπ∂÷ßªí≠À“∑—Èß°“√‡°‘¥æ‘…µàÕµ—∫ ·≈–°“√

„™â¬“„π¢π“¥ Ÿß°«à“¢π“¥∑’Ë·π–π” µ“¡∑’Ë°≈à“«¡“

¢â“ßµâπ ®÷ß‰¥â∑”°“√»÷°…“°“√‡°‘¥æ‘…µàÕµ—∫ ®“°°“√

„™â¬“ PZA ∑’Ë¢π“¥µà“ß Ê ¢÷Èπ

«—µ∂ÿª√– ß§å

‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫

®“°°“√„™â¬“ pyrazinamide ∑’Ë¢π“¥µà“ßÊ

«‘∏’«‘®—¬

√Ÿª·∫∫°“√«‘®—¬ ‡ªìπ°“√»÷°…“·∫∫‰ª¢â“ß

Àπâ“ ‚¥¬√«∫√«¡¢âÕ¡Ÿ≈¬âÕπÀ≈—ß (retrospective

cohort study) °≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“‰¥â·°à ºŸâªÉ«¬
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«—≥‚√§∑ÿ°√“¬ ÷́Ëß¢÷Èπ∑–‡∫’¬π√—°…“ ≥ §≈‘π‘°«—≥‚√§

‚√ßæ¬“∫“≈æ—∑≈ÿß √–À«à“ß«—π∑’Ë 1 µÿ≈“§¡ æ.». 2552

∂÷ß«—π∑’Ë 30 ¡‘∂ÿπ“¬π æ.». 2552

‡°≥±å°“√§—¥‡≈◊Õ°ºŸâªÉ«¬

‡°≥±å°“√§—¥‡≈◊Õ°‡¢â“°“√»÷°…“ §◊Õ ¡’Õ“¬ÿ

µ—Èß·µà 15 ªï ¢÷Èπ‰ª ·≈–‰¥â√—∫°“√√—°…“«—≥‚√§ ‚¥¬

„™â Ÿµ√¬“∑’Ë¡’ PZA, RMP, ·≈– isoniazid (INH)

‡°≥±å°“√§—¥ÕÕ°®“°°“√»÷°…“ §◊Õ ‰¡à¡’

¢âÕ¡Ÿ≈°“√√—°…“ ¡’¿“«–‰µ«“¬ ·≈–‰¥â√—∫ PZA

µ“¡§√’Õ–µ‘π‘π‡§≈’¬√“π ǻ (creatinine clearance)

À√◊Õ‡°‘¥æ‘…µàÕµ—∫®“°¬“µâ“π«—≥‚√§ ·µà‰¡à∑√“∫

™π‘¥¢Õß¬“∑’Ë‡ªìπ “‡Àµÿ (‰¡à‰¥â∑¥≈Õß„Àâ¬“ RMP

·≈– PZA ´È”)

‡°≥±å°“√«‘π‘®©—¬°“√‡°‘¥æ‘…µàÕµ—∫®“°

¬“ PZA §◊Õ ‰¥â√—∫°“√«‘π‘®©—¬®“°·æ∑¬å«à“‡°‘¥æ‘…

µàÕµ—∫ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß AST À√◊Õ ALT ¡“°°«à“

À√◊Õ‡∑à“°—∫ 3 ‡∑à“¢Õß§à“ª°µ‘ Ÿß ÿ¥ ·≈–¡’Õ“°“√

¢Õßæ‘…µàÕµ—∫ ´÷Ëß‰¥â·°à Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π

‡∫◊ËÕÕ“À“√ ÕàÕπ‡æ≈’¬ ‰¡à¡’·√ß ·≈–¡’¥’́ à“π (µ—«‡À≈◊Õß

µ“‡À≈◊Õß) √à«¡¥â«¬ À√◊Õ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß AST

À√◊Õ ALT ¡“°°«à“ 5 ‡∑à“¢Õß§à“ª°µ‘ Ÿß ÿ¥2 ·≈–

‰¥â√—∫°“√∑¥≈Õß„Àâ¬“ È́” æ∫«à“ ‡°‘¥æ‘…µàÕµ—∫®“°

°“√„™â¬“ PZA À√◊Õ∑¥≈Õß„Àâ¬“´È” æ∫«à“  “¡“√∂

„™â¬“ INH ·≈– RMP ‰¥â‚¥¬‰¡à‡°‘¥æ‘…µàÕµ—∫®“°¬“

¥—ß°≈à“«

¢—ÈπµÕπ°“√¥”‡π‘π°“√«‘®—¬ ‰¥â·°à §âπÀ“

√“¬™◊ËÕºŸâªÉ«¬«—≥‚√§ ÷́Ëß¢÷Èπ∑–‡∫’¬π√—°…“√–À«à“ß‡¥◊Õπ

µÿ≈“§¡ æ.». 2550-¡‘∂ÿπ“¬π æ.». 2552 ®“°∑–‡∫’¬π

ºŸâªÉ«¬«—≥‚√§ √«∫√«¡·≈–µ√«® Õ∫¢âÕ¡Ÿ≈µ—«·ª√

µà“ßÊ ‰¥â·°à Õ“¬ÿ, ‡æ», ™π‘¥¢Õß«—≥‚√§, º≈‡ ¡À–

‡¡◊ËÕ‡√‘Ë¡√—°…“, ª√–‡¿∑¢Õß°“√¢÷Èπ∑–‡∫’¬π, πÈ”Àπ—°

‡¡◊ËÕ‡√‘Ë¡√—°…“·≈–√–À«à“ß°“√√—°…“,  Ÿµ√¬“∑’Ë‰¥â√—∫,

¢π“¥¬“ PZA ∑’Ë‰¥â√—∫µ≈Õ¥°“√√—°…“, ®”π«π«—π

¢“¥¬“, º≈°“√√—°…“®“°∫—µ√∫—π∑÷°°“√√—°…“«—≥‚√§

[tuberculosis (TB) treatment card],  ¡ÿ¥∑–‡∫’¬π

ºŸâªÉ«¬«—≥‚√§ (TB register book), ‚ª√·°√¡ Smart

TB, ‚ª√·°√¡∫√‘À“√‚√ßæ¬“∫“≈ HomC, ‚ª√·°√¡

ICD-10 (international classification of disease

and related health problems tenth revision),

·≈–·øÑ¡ª√–«—µ‘ºŸâªÉ«¬

∫—π∑÷°¢âÕ¡Ÿ≈≈ß„π‚ª√·°√¡§Õ¡æ‘«‡µÕ√å

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª ·≈– √ÿªº≈

°“√«‘®—¬

°“√®—¥°“√¢âÕ¡Ÿ≈  ”À√—∫°“√«‘‡§√“–Àå√–¬–

ª≈Õ¥‡Àµÿ°“√≥å (survival analysis) „Àâ°“√‡°‘¥

æ‘…µàÕµ—∫‡ªìπ§«“¡≈â¡‡À≈« (failure) ·≈–‡Àµÿ°“√≥å

Õ◊ËπÊ (µ“¬ ¢“¥¬“‡°‘π 2 ‡¥◊Õπ À¬ÿ¥¬“‡π◊ËÕß®“°

 “‡ÀµÿÕ◊Ëπ ·≈– ‘Èπ ÿ¥°“√µ‘¥µ“¡„π°“√»÷°…“) ‡ªìπ

‡´π‡´Õ√å (censor) √–¬–‡«≈“ª≈Õ¥‡Àµÿ°“√≥å §◊Õ

√–¬–‡«≈“µ—Èß·µà‡√‘Ë¡‰¥â PZA ®π‡°‘¥≈â¡‡À≈« À√◊Õ

‡´π‡´Õ√å °√≥’ºŸâªÉ«¬‰¥â√—∫ PZA ‰¡àµàÕ‡π◊ËÕß „™â°“√

µ—¥¢âÕ¡Ÿ≈‡ªìπÕ’°∫—π∑÷° (record) Àπ÷Ëß ‡¡◊ËÕ¡’°“√¢“¥

¬“¡“°°«à“ 3 «—π [5 §√÷Ëß™’«‘µ (half life) ¢Õß PZA]

°“√‡≈◊Õ°µ—«·ª√‡¢â“ model ‡≈◊Õ°µ—«·ª√

∑’Ë¡’º≈°“√»÷°…“«à“ ‡ªìπªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥æ‘…

µàÕµ—∫ ·≈–µ—«·ª√∑’Ë¡’§à“ p-value „π°“√«‘‡§√“–Àå

µ—«·ª√‡¥’¬« πâÕ¬°«à“ 0.2 °“√∑¥ Õ∫µ—«·ª√„π

model „™â likelihood ratio test °“√∑¥ Õ∫§«“¡

‡À¡“– ¡¢Õß model ‰¥â·°à ∑¥ Õ∫ proportional

hazard assumption „™â graphical assessment ·≈–

goodness-of-fit test (Schoenfeld residuals)

 ∂‘µ‘‡™‘ßæ√√≥π“∑’Ë„™â ‰¥â·°à √âÕ¬≈– æ‘ —¬

§à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ¡—∏¬∞“π °“√∑¥ Õ∫

§«“¡·µ°µà“ß¢Õß≈—°…≥–¢ÕßºŸâªÉ«¬√–À«à“ß°≈ÿà¡µà“ßÊ

„™â chi-square test  ”À√—∫µ—«·ª√°≈ÿà¡ ·≈– t-test

À√◊Õ analysis of variance  ”À√—∫µ—«·ª√µàÕ‡π◊ËÕß
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µ“√“ß 1 ºŸâªÉ«¬∑’Ë‰¡à‡¢â“‡°≥±å°“√»÷°…“À√◊Õ∂Ÿ°§—¥ÕÕ°®“°°“√»÷°…“

≈—°…≥– ®”π«π (√“¬)

Õ“¬ÿπâÕ¬°«à“ 15 ªï 6
‡√‘Ë¡√—°…“¥â«¬ Ÿµ√¬“∑’Ë‰¡à¡’ PZA 21
¡“√—∫°“√√—°…“„π√–¬–µàÕ‡π◊ËÕß (continuation phase) 10
„™â¬“ CAT 4 1
‰¡à “¡“√∂À“¢âÕ¡Ÿ≈°“√√—°…“‰¥â 2
¡’¿“«–‰µ∫°æ√àÕß ·≈–‰¥â√—∫¬“ PZA µ“¡√–¥—∫§√’Õ–µ‘π‘π‡§≈’¬√“π´å 4
‡°‘¥æ‘…µàÕµ—∫®“°¬“µâ“π«—≥‚√§·µà‰¡à∑√“∫™π‘¥¢Õß¬“∑’Ë‡ªìπ “‡Àµÿ 9
(‰¡à‰¥â∑¥≈Õß„Àâ¬“ RMP ·≈– PZA ´È”)

√«¡ 53

°“√∑¥ Õ∫§«“¡·µ°µà“ß¢Õß°“√‡°‘¥æ‘…µàÕµ—∫

√–À«à“ß°≈ÿà¡∑’Ë‰¥â√—∫¬“ PZA ¢π“¥µà“ßÊ „™â multi-

variate Cox regression ‚¥¬„™âπ—¬ ”§—≠∑“ß ∂‘µ‘

∑’Ë p-value<0.05

º≈°“√«‘®—¬

ºŸâªÉ«¬∑’Ë¢÷Èπ∑–‡∫’¬π√—°…“«—≥‚√§ ≥ ‚√ß-

æ¬“∫“≈æ—∑≈ÿß √–À«à“ß‡¥◊Õπµÿ≈“§¡ æ.». 2550-

¡‘∂ÿπ“¬π æ.». 2552 ¡’®”π«π∑—ÈßÀ¡¥ 444 √“¬ ‡ªìπ

ºŸâªÉ«¬∑’Ë‰¡à‡¢â“‡°≥±å°“√»÷°…“À√◊Õ∂Ÿ°§—¥ÕÕ°®“°°“√

»÷°…“ √«¡ 53 √“¬ (µ“√“ß 1) ‡À≈◊ÕºŸâªÉ«¬ 391 √“¬

„π°“√«‘‡§√“–Àå ·∫àßºŸâªÉ«¬‡ªìπ 3 °≈ÿà¡µ“¡

¢π“¥¬“ PZA ∑’Ë‰¥â√—∫µàÕπÈ”Àπ—°µ—«µàÕ«—π §◊Õ 1)

15-25, 2) >25-30, ·≈– 3) >30-40 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π æ∫«à“ ≈—°…≥–∑’Ë¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ §◊Õ Õ“¬ÿ·≈–°“√¡’‚√§√à«¡

(p-value 0.019 ·≈– 0.028 µ“¡≈”¥—∫) (µ“√“ß 2)

°“√®—¥°“√·¬°∫—π∑÷°‡¡◊ËÕ¡’°“√¢“¥¬“¡“°°«à“ 3 «—π

∑”„Àâ¡’Àπà«¬¢Õß°“√«‘‡§√“–Àå√–¬–ª≈Õ¥‡Àµÿ°“√≥å

√«¡ 469 Àπà«¬ √–¬–‡«≈“∑’Ë‡ ’Ë¬ßµàÕ°“√‡°‘¥æ‘…µàÕµ—∫

√«¡ 23,552 «—π ‡°‘¥æ‘…µàÕµ—∫√«¡ 20 §√—Èß „π ºŸâªÉ«¬

20 √“¬ (µ“√“ß 3) Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫

®“°°“√„™â¬“ PZA ‡∑à“°—∫ 6 √“¬ µàÕ 1,000 √“¬-

 —ª¥“Àå ‚¥¬§‘¥‡ªìπ 2, 4, ·≈– 12 √“¬µàÕ 1,000 √“¬-

 —ª¥“Àå ‡¡◊ËÕ„™â¬“„π¢π“¥ 15-25, >25-30, ·≈–

>30-40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π µ“¡≈”¥—∫ ´÷Ëß°“√

‡°‘¥æ‘…µàÕµ—∫æ∫¡“°∑’Ë ÿ¥„π —ª¥“Àå∑’Ë 2 ¢Õß°“√

„™â¬“ §‘¥‡ªìπ 18 √“¬ µàÕ 1,000 √“¬- —ª¥“Àå ·≈–

æ∫«à“ Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√

„™â¬“ PZA „π¢π“¥ >30-40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π

 Ÿß°«à“°“√„™â¬“¢π“¥ 15-30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π

„π∑ÿ°™à«ß —ª¥“Àå (µ“√“ß 4, √Ÿª 1)

„π°“√«‘‡§√“–Àåµ—«·ª√‡¥’¬« æ∫«à“ µ—«·ª√

∑’Ë¡’§«“¡ ”§—≠µàÕ model §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥

æ‘…µàÕµ—∫ ¡’‡æ’¬ßµ—«·ª√‡¥’¬«∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘

§◊Õ ¢π“¥¬“∑’Ë‰¥â√—∫ (p-value=0.010) (µ“√“ß 5)

°“√«‘‡§√“–Àåµ—«·ª√À≈“¬µ—«´÷Ëß·°â‰¢°“√ violate

proportional hazard assumption ¢Õßµ—«·ª√

™π‘¥¢Õß°“√¢÷Èπ∑–‡∫’¬π¥â«¬ stratified analysis

æ∫«à“ §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥æ‘…µàÕµ—∫„πºŸâªÉ«¬∑’Ë

‰¥â√—∫¬“ PZA ¢π“¥ Ÿß°«à“ 30 ·µà‰¡à‡°‘π 40 ¡‘≈≈‘-

°√—¡/°‘‚≈°√—¡/«—π ‡ªìπ 4.26 ‡∑à“ ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫

¬“¢π“¥ 15-25 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ·≈–°≈ÿà¡

∑’Ë‰¥â√—∫¬“¢π“¥ >25-30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ¡’

§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥æ‘…µàÕµ—∫‡ªìπ 1.44 ‡∑à“ ¢Õß

°≈ÿà¡∑’Ë‰¥â√—∫¬“¢π“¥ 15-25 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π
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µ“√“ß 2 ≈—°…≥–°≈ÿà¡µ—«Õ¬à“ß

¢π“¥¬“ (¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π)

®”π«π√“¬

ºŸâªÉ«¬∑—ÈßÀ¡¥

(√âÕ¬≈–) 15-25 >25-30 >30-40

≈—°…≥– n=391 n=84 n=160 n=147 p-Value

‡æ» 0.161
™“¬ 273 (69.8) 64 (76.2) 114 (71.2) 95 (64.6)
À≠‘ß 118 (30.2) 20 (23.8) 46 (28.8) 52 (35.4)

Õ“¬ÿ

æ‘ —¬ 16-103 19-87 16-103 19-91
§à“‡©≈’Ë¬ 49.9±17.3 48.9±14.0 49.4±17.7 51.0±18.5 0.019
§à“¡—∏¬∞“π 48 48 48 48
Õ“¬ÿ 15-35 ªï 90 (23.0) 14 (16.7) 44 (27.5) 32 (21.8) 0.125
Õ“¬ÿ >35-60 ªï 188 (48.1) 50 (59.5) 70 (43.8) 68 (46.3)
Õ“¬ÿ >60 ªï 113 (28.9) 20 (23.8) 46 (28.8) 47 (32.0)

™π‘¥¢Õß«—≥‚√§ 0.745
ªÕ¥ 304 (77.8) 67 (79.8) 123 (76.9) 114 (77.5)
πÕ°ªÕ¥ 76 (19.4) 16 (19.0) 33 (20.6) 27 (18.4)
ªÕ¥+πÕ°ªÕ¥ 11 (2.8) 1 (1.2) 4 (2.5) 6 (4.1)

°“√¢÷Èπ∑–‡∫’¬π 0.269
√“¬„À¡à 331 (84.6) 70 (83.3) 141 (88.1) 120 (81.6)
√“¬‡°à“° 60 (15.4) 14 (16.7) 19 (11.9) 27 (18.4)

º≈‡ ¡À–‡√‘Ë¡√—°…“ 0.809
∫«° 229 (58.6) 51 (60.7) 91 (56.9) 87 (59.2)
≈∫ 99 (25.3) 19 (22.6) 40 (25.0) 40 (27.2)

HIV 0.108
∫«° 83 (21.2) 16 (19.0) 27 (16.9) 40 (27.2)
≈∫ 305 (78.0) 67 (79.8) 133 (83.1) 105 (71.4)
‰¡à¡’¢âÕ¡Ÿ≈ 3 (0.8) 1 (1.2) 0 (0) 2 (1.4)

Hepatitis B 0.774
∫«° 3 (0.8) 0 (0) 1 (0.6) 2 (1.4)
≈∫ 34 (8.7) 6 (7.1) 14 (8.8) 14 (9.5)
‰¡à¡’¢âÕ¡Ÿ≈ 354 (90.5) 78 (92.9) 145 (90.6) 131 (89.1)

Hepatitis C 0.583
∫«° 15 (3.8) 2 (2.4) 6 (3.8) 7 (4.8)
≈∫ 26 (6.7) 4 (4.8) 9 (5.6) 13 (8.8)
‰¡à¡’¢âÕ¡Ÿ≈ 350 (89.5) 78 (92.9) 145 (90.6) 127 (86.4)

Unspecified Hepatitis 0.435
∫«° 1 (0.3) 0 (0) 0 (0) 1 (0.7)
≈∫/‰¡à¡’¢âÕ¡Ÿ≈ 390 (99.7) 84 (100) 160 (100) 146 (99.3)

‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß (Alcoholism) À0.543
‡ªìπ 5 (1.3) 1 (1.2) 1 (0.6) 3 (2.0)
‰¡à‡ªìπ/‰¡à¡’¢âÕ¡Ÿ≈ 386 (98.7) 83 (98.8) 159 (99.4) 144 (98.0)

‚√§µ—∫·¢Áß (Cirrhosis)

‰¡à¡’¢âÕ¡Ÿ≈ 391(100) 84 (100) 160 (100) 147 (100) -
°“√‡°‘¥æ‘…µàÕµ—∫ 0.033
‡°‘¥æ‘…µàÕµ—∫ 20 (5.1) 2 (2.4) 5 (3.1) 13 (8.8)
‰¡à‡°‘¥æ‘…µàÕµ—∫ 371 (94.9) 82 (97.6) 155 (96.9) 134 (91.2)£
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µ“√“ß 3 ≈—°…≥–Àπà«¬¢Õß°“√«‘‡§√“–Àå (unit of analysis) √–¬–ª≈Õ¥‡Àµÿ°“√≥å

¢π“¥¬“ PZA ∑’Ë‰¥â√—∫

æ‘ —¬ 15.38-39.02 15.38-25 25.38-30 30.30-39.02
§à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π 28.51±4.32 23.30±1.43 27.64±1.44 33.57±2.34
§à“¡—∏¬∞“π 27.91 23.48 27.40 33.33
√–¬–‡«≈“∑’Ë‡ ’Ë¬ßµàÕ°“√‡°‘¥æ‘…µàÕµ—∫ («—π) 23,552 5,792 10,044 7,716
°“√‡°‘¥æ‘…µàÕµ—∫ (√“¬) 20 2 5 13

Àπà«¬¢Õß°“√

«‘‡§√“–Àå ¢π“¥¬“ (¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π)

∑—ÈßÀ¡¥ 15-25 >25-30 >30-40

≈—°…≥– n=469 n=116 n=199 n=154

√Ÿª 1  Õ—µ√“Õÿ∫—µ‘°“√≥å – ¡¢Õß°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√„™â¬“pyrazinamide ∑’Ë¢π“¥µà“ßÊ

Õ—µ√“Õÿ∫—µ‘°“√≥å (√“¬µàÕ 1,000 √“¬- —ª¥“Àå)

          ¢π“¥¬“ (¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π)

 —ª¥“Àå∑’Ë 15 - 25 >25 - 30 >30 - 40 ∑—ÈßÀ¡¥

µ“√“ß 4 Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫ ≥  —ª¥“Àåµà“ßÊ ®”·π°µ“¡¢π“¥¬“ pyrazinamide ∑’Ë‰¥â√—∫

1 0 5.1 6.6 4.3
2 18.4 10.8 28.6 18.4
3 0 5.7 23.10 9.8
4 0 5.8 24.2 10.1
5 0 0 9.7 3.0
6 0 0 0 0
7 0 0 0 0
8 0 0 0 0
9 0 0 , 15.8 5.5

√«¡ 2.4 3.5 11.8 5.9
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µ“√“ß 5 Univariate survival analysis

‡æ» 0.067
À≠‘ß 10.3 (5.5-19.1) 2.30 (0.96-5.52)
™“¬ 4.2 (2.2-7.8) 1

Õ“¬ÿ (ªï)

>60 7.6 (3.6-16.0) 1.37 (0.41-4.68)
>35 - 60 5.3 (2.8-10.3) 1.07 (0.33 - 3.48)
15-35 5.3 (2.0-14.0) 1

™π‘¥¢Õß«—≥‚√§ 0.810
«—≥‚√§ªÕ¥+πÕ°ªÕ¥ 11.8 (1.7-83.7) 1.76 (0.23-13.24)
«—≥‚√§πÕ°ªÕ¥ 5.4 (1.7-16.7) 0.80 (0.23-2.75)
«—≥‚√§ªÕ¥ 5.9 (3.6-9.6) 1

™π‘¥¢Õß°“√¢÷Èπ∑–‡∫’¬π 0.092
√“¬„À¡à 5.0 (3.0-8.5) 0.42 (0.16-1.08)
√“¬‡°à“¢ 10.5 (4.7-23.4) 1

º≈‡ ¡À–‡√‘Ë¡√—°…“ 0.245
∫«° 5.6 (3.2-9.9) 0.71 (0.28-1.81)
‰¡à¡’º≈ 2.1 (0.3-15.3) 0.22 (0.03-1.80)
≈∫ 9.1 (4.3-19.1) 1

HIV 0.767
∫«° 7.4 (3.1-17.7) 1.30 (0.47-3.57)
‰¡à¡’¢âÕ¡Ÿ≈ 0 #
≈∫ 5.6 (3.4-9.4) 1

‚√§µ—∫Õ—°‡ ∫∫’ (Hepatitis B) 0.241
∫«° 36.8 (5.2-261.5) 14.18 (0.89-226.97)
‰¡à¡’¢âÕ¡Ÿ≈ 5.9 (3.7-9.3) 1.60 (0.21-11.97)
≈∫ 3.8 (0.5-27.2) 1

‚√§µ—∫Õ—°‡ ∫ ’́ (Hepatitis C) 0.059
∫«° 0 #
‰¡à¡’¢âÕ¡Ÿ≈ 5.2 (3.2-8.5) 0.27 (0.09-0.80)
≈∫ 21.8 (8.2-58.2) 1

‚√§µ—∫Õ—°‡ ∫∑’Ë‰¡à√–∫ÿ√“¬≈–‡Õ’¬¥ (Unspecified Hepatitis) 0.763
∫«° 0 #
≈∫/‰¡à¡’¢âÕ¡Ÿ≈ 6.0 (3.8-9.2)

‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß 0.195
‡ªìπ 38.3 (5.4-271.5) 0.19 (0.03-1.41)
‰¡à‡ªìπ/‰¡à¡’¢âÕ¡Ÿ≈ 5.7 (3.6-8.9) 1

‚√§µ—∫·¢Áß

‰¡à¡’¢âÕ¡Ÿ≈ 5.9 (3.8-9.2) #
°“√¡’‚√§√à«¡§ 0.368

¡’‚√§√à«¡ 8.4 (3.8-18.7) 1.57 (0.60-4.10)
‰¡à¡’‚√§√à«¡ 5.3 (3.1-8.9) 1

¢π“¥¬“ PZA ∑’Ë‰¥â√—∫ (¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π) 0.010
>30 - 40 11.8 (6.8-20.3) 5.03 (1.14-22.31)
>25-30 3.5 (1.5-8.4) 1.45 (0.28-7.50)
15-25 2.4 (0.6-9.7)

         √«¡ 5.9 (3.8-9.2)

Variables IR (95% CI) HR (95% CI) p-Value°

°Partial likelihood ratio test
¢√“¬‡°à“ ‰¥â·°à °≈—∫‡ªìπ È́” √—∫‚Õπ √—°…“ È́”À≈—ß®“°≈â¡‡À≈« √—°…“ È́”À≈—ß®“°¢“¥¬“Õ◊ËπÊ
§‚√§√à«¡ ‰¥â·°à HIV, ‚√§µ—∫Õ—°‡ ∫ (∫’/ ’́/‰¡à√–∫ÿ), ‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß, ‚√§µ—∫·¢Áß
#À¡“¬∂÷ß ‰¡à “¡“√∂§”π«≥‰¥â
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µ“√“ß 6 Multivariate survival analysis: model with 3 groups of pyrazinamide dose°

°Stratified ‚¥¬™π‘¥¢Õß°“√¢÷Èπ∑–‡∫’¬π
¢Partial likelihood ratio test
§‚√§√à«¡ ‰¥â·°à HIV, ‚√§µ—∫Õ—°‡ ∫ (∫’/´’/‰¡à√–∫ÿ), ‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß, ‚√§µ—∫·¢Áß

Variables Adjusted HR (95% CI) p-Value¢

¢π“¥¬“ (¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π) 0.025
>30-40
4.26 (0.94-19.22)
>25-30 1.44 (0.28-7.51)
15-25 1

‡æ» 0.117
À≠‘ß 2.17 (0.89-5.32)
™“¬ 1

Õ“¬ÿ (ªï) 0.734
>60 1.59 (0.43-5.88)
>35-60 1.19 (0.36-3.95)
15-35 1

°“√¡’‚√§√à«¡
§ 0.418

¡’‚√§√à«¡ 1.27 (0.42-3.81)
‰¡à¡’‚√§√à«¡ 1

µ“√“ß 7 Multivariate survival analysis: model with 2 groups of pyrazinamide dose°

Variables Adjusted HR (95% CI) p-Value¢

¢π“¥¬“ (¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π) 0.007
>30 - 40 3.33 (1.30-8.50)
>15 - 30 1

‡æ» 0.112
À≠‘ß 2.19 (0.90-5.36)
™“¬ 1

Õ“¬ÿ (ªï) 0.733
>60 1.59 (0.43-5.89)
>35-60 1.16 (0.35 - 3.85)
15-35 1

°“√¡’‚√§√à«¡§ 0.419
¡’‚√§√à«¡ 1.28 (0.43-3.83)
‰¡à¡’‚√§√à«¡ 1

°Stratified ‚¥¬™π‘¥¢Õß°“√¢÷Èπ∑–‡∫’¬π
¢Partial likelihood ratio test
§‚√§√à«¡ ‰¥â·°à HIV, ‚√§µ—∫Õ—°‡ ∫ (∫’/´’/‰¡à√–∫ÿ), ‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß, ‚√§µ—∫·¢Áß

Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß 6) ‡¡◊ËÕ·∫àß

°≈ÿà¡¢π“¥¬“∑’Ë‰¥â√—∫‡ªìπ 2 °≈ÿà¡ æ∫«à“ §«“¡‡ ’Ë¬ß

¢Õß°“√‡°‘¥æ‘…µàÕµ—∫„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ PZA ¢π“¥

>30-40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ‡ªìπ 3.33 ‡∑à“

¢Õß°≈ÿà¡∑’Ë‰¥â√—∫¬“¢π“¥ 15-30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/

«—π Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (95%CI=1.30-8.50,

p-value=0.007) (µ“√“ß 7) ·≈–‰¡àæ∫«à“ ‡æ»

Õ“¬ÿ ·≈–°“√¡’‚√§√à«¡‡ªìπªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥æ‘…

µàÕµ—∫®“°°“√„™â¬“ PZA (µ“√“ß 6 ·≈– 7)

°“√∑¥ Õ∫·π«‚πâ¡§«“¡ —¡æ—π∏å√–À«à“ß



230  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

¢π“¥¬“°—∫°“√‡°‘¥æ‘…µàÕµ—∫ æ∫«à“ °“√‡°‘¥æ‘…µàÕ

µ—∫®“°°“√„™â¬“ PZA ¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¢π“¥

¢Õß¬“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ (p-value=

0.019)

«‘®“√≥åº≈

°“√«‘®—¬π’Èπà“®–‡ªìπ°“√»÷°…“·√°∑’Ë‡ª√’¬∫‡∑’¬∫

Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√„™â¬“ PZA

∑’Ë¢π“¥µà“ßÊ ·≈–∂÷ß·¡â«à“°“√»÷°…“·∫∫§«∫§ÿ¡

°≈ÿà¡‡ª√’¬∫‡∑’¬∫ (randomized controlled rial)

Õ“®®–‡ªìπ√Ÿª·∫∫°“√«‘®—¬∑’Ë¥’∑’Ë  ÿ¥ ”À√—∫°“√

‡ª√’¬∫‡∑’¬∫·µà‰¡àπà“®–¥”‡π‘π°“√‰¥â¥â«¬‡Àµÿº≈

¥â“π®√‘¬∏√√¡

„π°“√»÷°…“π’È æ∫«à“ §«“¡·µ°µà“ß¢Õß°“√

‡°‘¥æ‘…µàÕµ—∫„πµ—«·ª√√à«¡µ—«Õ◊Ëπ ‰¡à¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ Õ“®‡π◊ËÕß®“°¢âÕ®”°—¥‡√◊ËÕß§«“¡§√∫∂â«π¢Õß

¢âÕ¡Ÿ≈‚√§√à«¡Õ◊ËπÊ ∑’Ë‰¡à„™à°“√µ‘¥‡™◊ÈÕ HIV  à«π

 ”À√—∫°“√æ‘ Ÿ®πå«à“ ‡æ»·≈–Õ“¬ÿ ‡ªìπªí®®—¬‡ ’Ë¬ßµàÕ

°“√‡°‘¥æ‘…µàÕµ—∫ Õ“®µâÕß„™â®”π«πºŸâªÉ«¬¡“°°«à“

„π°“√»÷°…“π’È

¢âÕ§«√§”π÷ß„π°“√·ª≈º≈ ‰¥â·°à °“√ª√–‡¡‘π

°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√„™â¬“ PZA Õ¬Ÿà„π√–¥—∫∑’Ë

πà“®–‡ªìπ‰ª‰¥â (probable) ‡π◊ËÕß®“°‰¡à‰¥â¡’°“√

∑¥≈Õß„Àâ¬“ PZA ´È” ·≈–¡’°“√·¬°∫—π∑÷° ‡¡◊ËÕ

¡’°“√¢“¥¬“ PZA ¡“°°«à“ 3 «—π ´÷Ëß¡’º≈µàÕ

°“√§”π«≥Õ—µ√“Õÿ∫—µ‘°“√≥å

¢âÕ®”°—¥¢Õß°“√»÷°…“ §◊Õ ‡ªìπ°“√‡°Á∫¢âÕ¡Ÿ≈

¬âÕπÀ≈—ß ∑”„Àâ‰¡à¡’¢âÕ¡Ÿ≈‡ âπ∞“π (baseline) ¢Õß

§à“°“√∑”ß“π¢Õßµ—∫∑’Ëµ√«®‰¥â (liver function

test), √–¥—∫Õ—≈∫Ÿ¡‘π (albumin) „π‡≈◊Õ¥ ·≈–¢âÕ¡Ÿ≈

‚√§µ—∫·¢Áß·≈–‚√§æ‘… ÿ√“‡√◊ÈÕ√—ß¡’‰¡à§√∫∂â«π

 √ÿªº≈

Õ—µ√“Õÿ∫—µ‘°“√≥å°“√‡°‘¥æ‘…µàÕµ—∫®“°°“√

„™â¬“ PZA ¢π“¥ 15-25, >25-30 ·≈– >30-40

¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ‡∑à“°—∫ 2, 4, ·≈– 12 √“¬

µàÕ 1,000 √“¬- —ª¥“Àå µ“¡≈”¥—∫ ‚¥¬§«“¡‡ ’Ë¬ß

¢Õß°“√‡°‘¥æ‘…µàÕµ—∫„π°≈ÿà¡∑’Ë‰¥â√—∫¬“ PZA ¢π“¥

>25-30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ‡ªìπ 1.44 ‡∑à“

¢Õß°≈ÿà¡∑’Ë‰¥â√—∫¬“¢π“¥ 15-25 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/

«—π Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ „π¢≥–∑’Ë§«“¡‡ ’Ë¬ß

¢Õß°“√‡°‘¥æ‘…µàÕµ—∫„π°≈ÿà¡∑’Ë‰¥â√—∫¬“ PZA ¢π“¥

 Ÿß°«à“ 30 ·µà‰¡à‡°‘π 40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π

‡ªìπ 3.33 ‡∑à“ ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫¬“ 15-30 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

¢âÕ‡ πÕ·π–

§«√„™â¬“ pyrazinamide ‰¡à‡°‘π 30 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥ π“¬·æ∑¬å™—¬»‘≈ªá ¥”¥â«ß

ºŸâÕ”π«¬‚√ßæ¬“∫“≈æ—∑≈ÿß ∑’ËÕπÿ≠“µ„Àâ¥”‡π‘πß“π

«‘®—¬ ¥√. ·æ∑¬åÀ≠‘ß‡æ™√«√√≥ æ÷Ëß√—»¡’ ºŸâÕ”π«¬-

°“√»Ÿπ¬å«—≥‚√§∑’Ë 12 ®—ßÀ«—¥¬–≈“  ”À√—∫§”·π–π”

‡√◊ËÕß√–‡∫’¬∫«‘∏’«‘®—¬·≈– ∂‘µ‘ ‡¿ —™°√ àß»—°¥‘Ï «√√≥°Ÿ≈

À—«Àπâ“°≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈æ—∑≈ÿß

∑’Ë π—∫ πÿπ°“√∑”«‘®—¬ ‡¿ —™°√À≠‘ß¡≥±“∑‘æ¬å

√ÿàß»‘≈ªá À—«Àπâ“ß“π‡¿ —™°√√¡§≈‘π‘°·≈–°“√«‘®—¬

‡¿ —™°√ª√’™“ ƒ∑∏‘Ï∑Õß ‡¿ —™°√À≠‘ßæ√»√’ ·´à‡™

‡¿ —™°√À≠‘ß¥«ß≈—°…≥å §ß¢“« ∑’Ë„Àâ§”·π–π”

·≈–°”≈—ß„® ·≈–§ÿ≥ “¬„® ®—π·¥ß  ”À√—∫§«“¡

™à«¬‡À≈◊Õ„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
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