
Original Article

Thai Journal of Parenteral and Enteral Nutrition

«“√ “√‚¿™π∫”∫—¥
journal homepage: http://www.spent.or.th

º≈°√–∑∫®“° —¥ à«π¢Õß Non-Protein Calories : Nitrogen ·≈–ªí®®—¬
‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥μàÕ°“√‡°‘¥¿“«–πÈ”¥’§—Ëß®“°°“√‰¥â√—∫ “√Õ“À“√∑“ß
À≈Õ¥‡≈◊Õ¥„π∑“√°∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡

æß»∏√ ™‘ß™—¬ ¿.¡. (‡¿ —™°√√¡§≈‘π‘°)

°≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈π§√æ‘ß§å ®—ßÀ«—¥‡™’¬ß„À¡à

ABSTRACT

∫∑π”: ¿“«–πÈ”¥’§—Ëß®“° “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (Parenteral Nutrition-Associated Cholestasis : PNAC) „π∑“√°
‡°‘¥®“°ªí®®—¬‡ ’Ë¬ßÀ≈“¬Õ¬à“ß ‚¥¬‡©æ“– —¥ à«π¢Õßæ≈—ßß“π®“°Õ“À“√∑’Ë‰¡à„™à‚ª√μ’πμàÕ‰π‚μ√‡®π∑’Ë‰¥â®“°‚ª√μ’π (Non-
Protein Calories : Nitrogen Ratio; NPcal:N ratio) ´÷Ëß¡’°“√»÷°…“„πÕ¥’μπâÕ¬¡“°

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å¢Õß NPcal:N ratio ·≈–ªí®®—¬‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥°—∫°“√‡°‘¥ PNAC ¢Õß
∑“√°·√°‡°‘¥

«‘∏’°“√: °“√»÷°…“ retrospective cohort „π∑“√°·√°‡°‘¥∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡ ·≈–‰¥â “√Õ“À“√
∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (Parenteral Nutrition, PN) Õ¬à“ßπâÕ¬ 14 «—π¢÷Èπ‰ª√–À«à“ßªï æ.». 2552-2559 ‚¥¬ºŸâªÉ«¬∂Ÿ°·∫àß‡ªìπ 2 °≈ÿà¡
§◊Õ °≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC «‘‡§√“–Àåªí®®—¬‡ ’Ë¬ß∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘μ‘¥â«¬ logistic regression ·≈â««‘‡§√“–ÀåμàÕ¥â«¬
Receiver Operating Characteristic curve (ROC curve)

º≈°“√»÷°…“: ∑“√°·√°‡°‘¥∑’Ë‰¥â PN ®”π«π 975 §π ¡’ºŸâªÉ«¬μ√ßμ“¡‡°≥±å°“√§—¥‡¢â“®”π«π 238 §π·≈–„π®”π«π
π’Èæ∫ PNAC 78 §π (√âÕ¬≈– 8) «‘‡§√“–Àå¥â«¬ multivariable logistic regression  ‚¥¬«‘∏’ backward æ∫«à“ NPcal:N ratio
∑’Ë¡“°°«à“ 125:1 (OR = 1.953; CI 1.018-3.745) √–¬–‡«≈“∑’Ë‰¥â PN 14 «—π¢÷Èπ‰ª (OR=1.080; CI 1.041-1.120) ·≈–Õ“¬ÿ∑’Ë‡√‘Ë¡
‰¥â “√Õ“À“√ºà“π∑“ß‡¥‘πÕ“À“√ (Enteral Nutrition, EN) ¡“°°«à“ 5 «—πÀ≈—ß§≈Õ¥ (OR = 1.097; CI 1.008-1.194) ¡’§«“¡
 —¡æ—π∏å°—∫°“√‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·≈–‡¡◊ËÕ«‘‡§√“–Àå¥â«¬ ROC curve ‰¥â‡∑à“°—∫√âÕ¬≈– 70.6

∫∑ √ÿª: ·π«∑“ß„π°“√≈¥§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥ PNAC ®–μâÕß‰¡à„Àâ —¥ à«π¢Õß NPcal:N ‡°‘π 125:1 √à«¡°—∫≈¥√–¬–
‡«≈“∑’Ë‰¥â√—∫ PN ≈ß„ÀâπâÕ¬°«à“ 14 «—π ·≈–‡√‘Ë¡„ÀâºŸâªÉ«¬‰¥â√—∫ EN ∑’Ë‡√Á«¢÷Èπ¿“¬„π 5 «—πÀ≈—ß§≈Õ¥

§” ”§—≠: PN, PNAC, NPcal:N ratio
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∫∑π”
°“√‰¥â√—∫ “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (Parenteral

Nutrition, PN)  ”§—≠μàÕ∑“√°·√°‡°‘¥πÈ”Àπ—°πâÕ¬À
√◊Õ§≈Õ¥°àÕπ°”Àπ¥ ‡π◊ËÕß®“°∑“√°‡À≈à“π’È‰¡à “¡“√∂
√—∫ “√Õ“À“√ºà“π∑“ß‡¥‘πÕ“À“√ (Enteral Nutrition, EN)
‰¥â‡æ’¬ßæÕ °“√„Àâ PN ®–™à«¬„Àâ∑“√°°≈ÿà¡π’È¡’πÈ”Àπ—°
‡æ‘Ë¡¢÷Èπ‡√Á«°«à“°“√„Àâ EN ‡æ’¬ßÕ¬à“ß‡¥’¬« ´÷ËßπÈ”Àπ—°∑’Ë
‡æ‘Ë¡¢÷Èπ¢Õß∑“√°æ∫«à“¡“®“°°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ‰¡à„™à®“°
°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ” ®÷ß àßº≈„Àâ‡¥Á°°≈ÿà¡¥—ß°≈à“«¡’Õ—μ√“
°“√√Õ¥™’«‘μ¡“°¢÷Èπ1 ‡π◊ËÕß®“° PN ª√–°Õ∫‰ª¥â«¬
 “√Õ“À“√À≈—° §◊Õ §“√å‚∫‰Œ‡¥√μ ‚ª√μ’π ·≈–‰¢¡—π
·≈– “√Õ“À“√√Õß §◊Õ Õ‘‡≈Á§‚μ√‰≈μå «‘μ“¡‘π·≈–·√à
∏“μÿ2 ·μàº≈·∑√°´âÕπ∑’Ëæ∫∫àÕ¬§◊Õ¿“«–πÈ”¥’§—Ëß®“°°“√‰¥â√—∫
PN (Parenteral Nutrition-Associated Cholestasis,
PNAC) ´÷Ëß¿“«–¥—ß°≈à“«Õ“®πÌ“‰ª Ÿà¿“«–μ—∫«“¬À√◊Õ
∑”„Àâ‡ ’¬™’«‘μ‰¥â3 ¡’√“¬ß“π°“√æ∫¿“«–πÈ”¥’§—Ëß„π∑“√°∑’Ë
‰¥â√—∫ PN   √âÕ¬≈– 10.9 - 74.4 ‚¥¬∑“√°∑’Ë‰¥â PN ¡“°°«à“

60 «—π ®–‡°‘¥¿“«–π’Èª√–¡“≥√âÕ¬≈– 80 ·≈–∂â“‰¥â PN
¡“°°«à“ 90 «—π ¡’Õÿ∫—μ‘°“√≥å‰¥â∂÷ß√âÕ¬≈– 90 πÕ°®“°π’È
„π∑“√°∑’ËπÈ”Àπ—°πâÕ¬°«à“ 1,000 °√—¡ æ∫ PNAC ‰¥â
√âÕ¬≈– 50 „π¢≥–∑’Ë∑“√°πÈ”Àπ—° 1,500-2,000 °√—¡
æ∫‡æ’¬ß√âÕ¬≈– 7 ‡∑à“π—Èπ4

‚√ßæ¬“∫“≈π§√æ‘ß§å ®—ßÀ«—¥‡™’¬ß„À¡à‡ªìπ
‚√ßæ¬“∫“≈»Ÿπ¬å·ÀàßÀπ÷Ëß∑’Ë„Àâ∫√‘°“√‡μ√’¬¡ PN „πºŸâªÉ«¬
∑“√°·√°‡°‘¥ ®“°°“√»÷°…“π”√àÕß„π√–À«à“ßªï æ.». 2552-
2557 ¡’°“√„Àâ∫√‘°“√‡μ√’¬¡ PN ·°àºŸâªÉ«¬∑“√°·√°‡°‘¥
®”π«π 750 §π ‡°‘¥ PNAC ®”π«π 58 §π (√âÕ¬≈–
7.73) ‚¥¬·∫àßºŸâªÉ«¬μ“¡®”π«π«—π∑’Ë‰¥â√—∫ PN ‰¥â‡ªìπ
3 ™à«ß§◊Õ 1-6 «—π ®”π«π 8 §π (√âÕ¬≈– 1.06), 7-13 «—π
®”π«π 530 §π (√âÕ¬≈– 70.67) ·≈– 14 «—π¢÷Èπ‰ª ®”π«π
212 §π (√âÕ¬≈– 28.27) ¡’ºŸâªÉ«¬∑’Ë‡°‘¥ PNAC ®”π«π
0 §π (√âÕ¬≈– 0), 7 §π (√âÕ¬≈– 12.07) ·≈– 51 §π
(√âÕ¬≈– 87.93) μ“¡≈”¥—∫ ¥—ßπ—Èπ„π°“√»÷°…“π’È®÷ß π„®
»÷°…“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â PN 14 «—π¢÷Èπ‰ª ‡π◊ËÕß®“°¡’

Effects of Non-Protein Calories : Nitrogen Ratio (NPcal:N) and All Risk Factors on Parenteral
Nutrition- Associated Cholestasis in Neonates.

Pongsatorn Chingchai, M. Pharm. (Clinical Pharmacy)

Pharmacy department, Nakornping hospital, Chiangmai

Introduction: The etiology of parenteral nutrition-associated cholestasis (PNAC) in neonates is multifactorial, espe-
cially non-protein calories : nitrogen (NPcal:N) ratio which previous studies are very few.

Objective: To study the association of NPcal:N ratio and all risk factors to develop PNAC in neonates.

Methods: Retrospective cohort study in infants weighing less than 1,500 g and recieving parenteral nutrition (PN)
for at least 14 days between 2009 and 2016. Patients were divided into two groups, infants with and without PNAC.
Analyzed significant factors by logistic regression and receiver operating characteristic curve (ROC Curve).

Results: Nine-hundreds and seventy-five infants who received PN were enrolled. 238 infants were eligible for this
study. Seventy-eight infants (8%) developed PNAC. After backward multivariable logistic regression analysis, we found that
PN with NPCal:N ratio more than 125:1 OR=1.953; CI 1.018-3.745, prolonged PN duration ≥ 14 days (OR =1.080; CI 1.041-
1.120) and delayed enteral nutrition (EN) start dated > 5 days after birth (OR=1.097; CI 1.008-1.194) were statistically
significant associated with the development of PNAC and the ROC curve analysis was 70.6 %.

Discussions: Guideline to decrease the development of PNAC as follows : keep NPCal:N ratio ≤ 125:1 with PN
duration infusion < 14 days and early EN start dated within 5 days after birth.

Key words: PN, PNAC, NPcal:N ratio
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37æß»∏√ ™‘ß™—¬ / º≈°√–∑∫®“° —¥ à«π¢Õß Non-Protein Calories : Nitrogen ·≈–ªí®®—¬‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥μàÕ
°“√‡°‘¥¿“«–πÈ”¥’§—Ëß®“°°“√‰¥â√—∫ “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥„π∑“√°∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡

Õÿ∫—μ‘°“√≥å¢Õß°“√‡°‘¥ PNAC „π‚√ßæ¬“∫“≈π§√æ‘ß§å
¡“°∑’Ë ÿ¥ ´÷Ëß Õ¥§≈âÕß°—∫À≈“¬°“√»÷°…“∑’Ëºà“π¡“5-7

®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ªí®®—¬‡ ’Ë¬ßμàÕ°“√‡°‘¥
PNAC ‡°‘¥®“°À≈“¬ªí®®—¬√à«¡°—π  ‚¥¬·∫àß‰¥â‡ªìπ
2 ª√–‡¿∑ §◊Õ ªí®®—¬∑’Ë‰¡à‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√ (non-
nutrient factors) ‡™àπ ‡æ» πÈ”Àπ—°·√°‡°‘¥·≈–Õ“¬ÿ§√√¿å
‡ªìπμâπ ·≈–ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√ (nutrient
factors) ‡™àπ °“√‰¥â PN ‡ªìπ√–¬–‡«≈“π“π Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â
EN ·≈–°“√‰¥â√—∫ “√Õ“À“√™π‘¥μà“ß Ê „π¢π“¥∑’Ë‰¡à
‡À¡“– ¡‰¡à«à“®–‡ªìπ§“√å‚∫‰Œ‡¥√μ ‚ª√μ’π À√◊Õ‰¢¡—π
‡ªìπμâπ3

ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß

„π∑’Ëπ’È®–°≈à“«∂÷ßß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥
PNAC ‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß∑“√°°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥
PNAC ´÷Ëß “¡“√∂·∫àßμ“¡™π‘¥¢Õßªí®®—¬¥—ßπ’È

1. ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ªí®®—¬∑’Ë‰¡à‡°’Ë¬«¢âÕß°—∫ “√

Õ“À“√°—∫°“√‡°‘¥ PNAC

1.1 Õ“¬ÿ§√√¿å·≈–πÈ”Àπ—°·√°‡°‘¥
°“√»÷°…“¢Õß Hsieh ·≈–§≥–æ∫«à“°“√¡’Õ“¬ÿ

§√√¿å (Gestational Age, GA) πâÕ¬·≈–πÈ”Àπ—°·√°‡°‘¥
(Birth Body Weight, BBW) πâÕ¬π—Èπæ∫„π∑“√°°≈ÿà¡
‡°‘¥ PNAC ¡“°°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘ (GA ¡’ p-value = 0.0002 ·≈– BBW ¡’
p-value = 0.0014)6  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
Alaeddin ·≈–§≥– (GA ·≈– BBW ¡’ p-value < 0.05)7

·≈–°“√»÷°…“¢Õß Steinbach ·≈–§≥– (GA ¡’ p-value
= 0.02 ·≈– BBW ¡’ p-value = 0.04)8 μ“¡≈”¥—∫ Õ¬à“ß‰√
°Á¥’°“√»÷°…“¢Õß Robinson ·≈–§≥–æ∫«à“∑“√°°≈ÿà¡‡°‘¥
PNAC ¡’ BBW πâÕ¬°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘ (p = 0.049) ‡æ’¬ßÕ¬à“ß‡¥’¬« ·μà GA
πâÕ¬π—Èπ‰¡àæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘9

1.2 °“√ª√–‡¡‘π ¿“«–‡¥Á°·√°‡°‘¥ (Apgar
score) ∑’Ë 1 ·≈– 5 π“∑’·√°

°“√ª√–‡¡‘π ¿“«–‡¥Á°·√°‡°‘¥®–ª√–‡¡‘π
 ¿“«–√à“ß°“¬„π 5 À—«¢âÕ ·≈–„Àâ§–·ππÀ—«¢âÕ≈– 2
§–·ππ ‰¥â·°à °“√‡μâπ¢ÕßÀ—«„® °“√À“¬„® §«“¡μ÷ßμ—«
¢Õß°≈â“¡‡π◊ÈÕ °“√μÕ∫ πÕß¢Õß√’‡ø≈Á°´å·≈– ’º‘« ´÷Ëß
°“√»÷°…“¢Õß Tufano ·≈–§≥–æ∫«à“∑“√°°≈ÿà¡‡°‘¥
PNAC ¡’ Apgar score ∑’Ë 1 ·≈– 5 π“∑’·√° πâÕ¬°«à“

°≈ÿà¡‰¡à‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (∑—Èß Õßªí®®—¬
¡’ p-value < 0.0001 ‡∑à“°—π)10

1.3 ¿“«–μ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ (sepsis)
°“√»÷°…“¢Õß Hsieh ·≈–§≥–æ∫«à“∑“√°

°≈ÿà¡‡°‘¥ PNAC ¡’°“√‡°‘¥ sepsis ¡“°°«à“°≈ÿà¡‰¡à‡°‘¥
PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value = 0.004)6 ‡™àπ
‡¥’¬«°—∫Õ’° Õß°“√»÷°…“ §◊Õ °“√»÷°…“¢Õß Alaeddin
·≈–§≥– ·≈– Robinson ·≈–§≥–∑’Ëæ∫º≈°“√»÷°…“
·∫∫‡¥’¬«°—π∑’Ë p-value < 0.05 ·≈– < 0.01 μ“¡≈”¥—∫7,9

1.4 °“√‡®√‘≠º‘¥ª°μ‘¢ÕßÀ≈Õ¥≈¡·≈–‡π◊ÈÕªÕ¥
(Bronchopulmonary Dysplasia, BPD)

°“√»÷°…“¢Õß Robinson ·≈–§≥–æ∫«à“∑“√°
°≈ÿà¡‡°‘¥ PNAC ‡°‘¥ BPD ¡“°°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.01)9

1.5 ‚√§À≈Õ¥‡≈◊Õ¥À—«„®‡°‘π (Patent Ductus
Arteriosus, PDA)

°“√»÷°…“¢Õß Steinbach ·≈–§≥–æ∫«à“
∑“√°°≈ÿà¡‡°‘¥ PNAC ‡°‘¥ PDA ¡“°°«à“°≈ÿà¡‰¡à‡°‘¥
PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value = 0.04)8

1.6 ¿“«–≈Ì“‰ âÕ—°‡ ∫‡πà“μ“¬ (Necrotizing
Enterocolitis, NEC)

°“√»÷°…“¢Õß Robinson ·≈–§≥–æ∫«à“∑“√°
°≈ÿà¡‡°‘¥ PNAC ‡°‘¥ NEC ¡“°°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.01)9

1.7 ¿“«–À“¬„®≈Ì“∫“° (Respiratory Distress
Syndrome, RDS)

°“√»÷°…“¢Õß Kim ·≈–§≥–æ∫«à“ °“√‡°‘¥
RDS √–À«à“ßºŸâªÉ«¬∑—Èß Õß°≈ÿà¡‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p-value > 0.05)11

1.8 °“√‰¥â√—∫°“√ºà“μ—¥∑“ß‡¥‘πÕ“À“√
°“√»÷°…“¢Õß Kim ·≈–§≥–æ∫«à“°≈ÿà¡‡°‘¥

PNAC ‰¥â√—∫°“√ºà“μ—¥∑“ß‡¥‘πÕ“À“√¡“°°«à“°≈ÿà¡‰¡à‡°‘¥
PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.01)11

2. ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ “√

Õ“À“√°—∫°“√‡°‘¥ PNAC

2.1 √–¬–‡«≈“∑’Ë‰¥â PN ·≈–Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN
¡’ß“π«‘®—¬∂÷ß 7 °“√»÷°…“∑’Ëæ∫«à“∑“√°°≈ÿà¡‡°‘¥

PNAC ¡’√–¬–‡«≈“∑’Ë‰¥â PN ‡ªìπ‡«≈“π“π°«à“°≈ÿà¡‰¡à‡°‘¥
PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘6-12  à«πÕ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN
(À¡“¬∂÷ß Õ“¬ÿ¢ÕßºŸâªÉ«¬„π«—π∑’Ë‰¥â EN «—π·√°) π—Èπ¡’
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ß“π«‘®—¬ 2 √“¬ß“π∑’Ëæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ ‰¥â·°à °“√»÷°…“¢Õß Alaeddin ·≈–§≥– °—∫
°“√»÷°…“¢Õß Robinson ·≈–§≥–´÷Ëßæ∫«à“∑“√°„π
°≈ÿà¡‡°‘¥ PNAC ¡’Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN ¡“°°«à“°≈ÿà¡‰¡à‡°‘¥
PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.05 ·≈–
< 0.01 μ“¡≈”¥—∫)7,9 ·μà¡’‡æ’¬ß Õß°“√»÷°…“∑’Ë¡’°“√
«‘‡§√“–Àå ROC curve §◊Õ °“√»÷°…“¢Õß Hsieh ·≈–
§≥–æ∫«à“°“√‰¥â PN ¡“°°«à“ 61 «—π ®–¡’§«“¡‰«
(sensitivity) ‡∑à“°—∫ 0.91 ·≈–§«“¡®”‡æ“– (specificity)
‡∑à“°—∫ 0.866 ·≈–°“√»÷°…“¢Õß Turki ·≈–§≥–æ∫
«à“°“√‰¥â PN ¡“°°«à“ 38.5 «—π ®–¡’ sensitivity ‡∑à“°—∫
0.96 ·≈– specificity ‡∑à“°—∫ 0.8913

2.2  à«πª√–°Õ∫¢Õß PN
- §“√å‚∫‰Œ‡¥√μ
°“√»÷°…“¢Õß Jolin-Dahel ·≈–§≥–æ∫«à“

∑“√°„π°≈ÿà¡‡°‘¥ PNAC ‰¥â√—∫§“√å‚∫‰Œ‡¥√μ„π¢π“¥∑’Ë
 Ÿß°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p-value = 0.02)12

- ‰¢¡—π
°“√»÷°…“¢Õß Shin ·≈–§≥–æ∫«à“∑“√°

„π°≈ÿà¡‡°‘¥ PNAC ¡’ª√‘¡“≥‰¢¡—π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫
¡“°°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p-value = 0.041)16

- ‚ª√μ’π
°“√»÷°…“¢Õß Steinbach ·≈–§≥–æ∫«à“

∑“√°„π°≈ÿà¡‡°‘¥ PNAC ‰¥â√—∫°√¥Õ–¡‘‚π„π¢π“¥
 – ¡∑’Ë Ÿß°«à“°≈ÿà¡‰¡à‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p-value = 0.001) ·μà°“√»÷°…“¥—ß°≈à“«„™âº≈‘μ¿—≥±å
°√¥Õ–¡‘‚π∑’Ë¡’‰°≈´’π„π —¥ à«π∑’Ë¡“° ·μà¡’∑Õ√’π„π
 —¥ à«π∑’ËπâÕ¬8 ´÷Ëß®“°À≈“¬°“√»÷°…“æ∫«à“°“√‰¥â√—∫°√¥
Õ–¡‘‚π„π¢π“¥ – ¡∑’Ë Ÿß‚¥¬‡©æ“–™π‘¥∑’Ë¡’‰°≈´’π‡ªìπ
 à«πª√–°Õ∫®–¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥ PNAC „π∑“√°
·√°‡°‘¥¡“°°«à “™π‘¥∑’Ë¡’∑Õ√’π ‡ªìπ à«πª√–°Õ∫
‡π◊ËÕß®“°º≈‘μ¿—≥±å°√¥Õ–¡‘‚π∑’Ë¡’‰°≈´’π„π —¥ à«π∑’Ë
¡“°π—Èπ ‰°≈´’π®–‰ª§Õπ®Ÿ‡°μ°—∫°√¥πÈ”¥’°≈“¬‡ªìπ
glycocholate ´÷Ëß‰¡à≈–≈“¬πÈ”·≈–Õ“®®– àß‡ √‘¡°“√‡°‘¥
PNAC ‰¥â ´÷Ëßμ√ß°—π¢â“¡°—∫∑Õ√’π´÷Ëß®–‰ª§Õπ®Ÿ‡°μ
°—∫°√¥πÈ”¥’°≈“¬‡ªìπ taurocholate  ´÷Ëß “¡“√∂
≈–≈“¬πÈ”‰¥â¥’ ∑—Èßπ’È°√¥Õ–¡‘‚π∑’Ë„™â„πß“π«‘®—¬π’È‡ªìπ™π‘¥
∑’Ë¡’∑Õ√’π„π —¥ à«π∑’Ë¡“°3-4

ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√‡ªìπªí®®—¬∑’Ë “¡“√∂
ª√—∫‡ª≈’Ë¬π„Àâ ‡À¡“– ¡‰¥â‚¥¬‡©æ“– —¥ à«π¢Õß
æ≈—ßß“π®“°Õ“À“√∑’Ë‰¡à„™à‚ª√μ’π°—∫‰π‚μ√‡®π∑’Ë‰¥â®“°
‚ª√μ’π (Non-Protein Calories : Nitrogen ratio,
NPcal:N ratio) ´÷Ëß· ¥ß∂÷ß —¥ à«π¢Õß°“√„Àâæ≈—ßß“π
®“°§“√å‚∫‰Œ‡¥√μ·≈–‰¢¡—πÕ¬à“ß‡æ’¬ßæÕ‡æ◊ËÕ‰¡à„Àâ¡’
°“√πÌ“‚ª√μ’π‰ª„™â‡ªìπæ≈—ßß“π ‡π◊ËÕß®“°μâÕß°“√„™â
‚ª√μ’π„π°“√‡ √‘¡ √â“ß‡π◊ÈÕ‡¬◊ËÕμà“ß Ê ¢Õß√à“ß°“¬‡æ◊ËÕ
°“√‡®√‘≠‡μ‘∫‚μ¢Õß∑“√°14 ®“°°“√∑∫∑«π«√√≥°√√¡
æ∫«à“À“° —¥ à«π¥—ß°≈à“«‰¡à‡À¡“– ¡Õ“® àßº≈„Àâ‡°‘¥
PNAC ‰¥â °“√»÷°…“„πÕ¥’μ‡°’Ë¬«°—∫‡√◊ËÕßπ’È¡’‡æ’¬ß°“√
»÷°…“‡¥’¬«¢Õß Blau ·≈–§≥– ‚¥¬∑”°“√»÷°…“„πÀâÕß
Õ¿‘∫“≈∑“√°·√°‡°‘¥ (Neonatal Intensive Care Unit,
NICU) ¡’‡°≥±å§—¥‡¢â“ §◊ÕºŸâªÉ«¬∑“√°·√°‡°‘¥∑’Ë§≈Õ¥
°àÕπ°”Àπ¥·≈–¡’πÈ”Àπ—° 600-1,000 °√—¡ ·≈–‰¥â PN
‚¥¬∑¥ Õ∫§«“¡·μ°μà“ß¢Õß NPcal:N ratio √–À«à“ß
ºŸâªÉ«¬°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC ´÷Ëßº≈°“√»÷°…“æ∫«à“
‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p = 0.84)15 ∑—Èßπ’È¬—ß‰¡à‡§¬¡’°“√
»÷°…“«à“ —¥ à«π¥—ß°≈à“«§«√‡ªìπ‡∑à“„¥®÷ß®–≈¥§«“¡
‡ ’Ë¬ßμàÕ°“√‡°‘¥ PNAC ‰¥â ¡’‡æ’¬ß°“√»÷°…“¢Õß Ray
∑’Ë‰¥â·π–π” —¥ à«π¢Õß NPcal:N  ”À√—∫ºŸâªÉ«¬ ¿“«–
μà“ßÊ ¥—ßμ“√“ß∑’Ë 1

®“°μ“√“ß∑’Ë 1 ®–‡ÀÁπ«à“‰¡à¡’ NPcal:N ratio
 ”À√—∫ºŸâªÉ«¬∑“√°·√°‡°‘¥ ¥—ßπ—ÈπÀ“°¬÷¥À≈—°°“√«à“ºŸâ
ªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“„πÀÕºŸâªÉ«¬«‘°ƒμ®–μâÕß¡’¿“«–∑’Ë
∑”„Àâ‡°‘¥°“√ ≈“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ (catabolic state) ´÷Ëß
‡°’Ë¬«¢âÕß°—∫°“√‡æ‘Ë¡°“√„™âæ≈—ßß“π„π¢≥–æ—°·≈–
§«“¡‡§√’¬¥ (stress) ®–∑”„Àâ¡’°“√‡º“º≈“≠ Ÿß ¡’°“√
 ≈“¬‚ª√μ’π·≈–‰¢¡—π‡ªìπæ≈—ßß“π¡“°¢÷Èπ ¥—ßπ—Èπ NPcal:N

μ“√“ß∑’Ë 1 NPcal:N ratio  ”À√—∫ºŸâªÉ«¬ ¿“«–μà“ßÊ (¥—¥·ª≈ß
®“°ª√’™“ π‘¡‘μæß…åæ—π∏å, 2536 ·≈– Ray, 1993)

 ¿“«–ºŸâªÉ«¬ NPcal: N ratio

ºŸâªÉ«¬ºŸâ„À≠à‚¥¬∑—Ë«‰ª 150 - 250 : 1
‡¥Á° 150 - 200 : 1
Minor catabolic state 125 - 180 : 1
Moderate catabolic state 150 : 1
Severe catabolic state 80 - 100 : 1
Renal failure 250 - 400 : 1



39æß»∏√ ™‘ß™—¬ / º≈°√–∑∫®“° —¥ à«π¢Õß Non-Protein Calories : Nitrogen ·≈–ªí®®—¬‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥μàÕ
°“√‡°‘¥¿“«–πÈ”¥’§—Ëß®“°°“√‰¥â√—∫ “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥„π∑“√°∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡

ratio ∑’Ë‡¢â“‡°≥±å‚¥¬·∫àßμ“¡√–¥—∫¢Õß°“√ ≈“¬¢Õß
‡π◊ÈÕ‡¬◊ËÕ‰¥â 3 √–¥—∫ §◊Õ ‡≈Á°πâÕ¬ (minor) ª“π°≈“ß
(moderate) ·≈–√ÿπ·√ß (severe) ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß¡’
«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å¢Õß NPcal:N ratio
°—∫°“√‡°‘¥ PNAC ¢Õß∑“√°·√°‡°‘¥

«— ¥ÿ·≈–«‘∏’°“√

°“√»÷°…“¢âÕ¡Ÿ≈¬âÕπÀ≈—ß 8 ªï®“°‡«™√–‡∫’¬π
ª√–™“°√§◊ÕºŸâªÉ«¬∑“√°·√°‡°‘¥∑ÿ°√“¬∑’Ë‰¥â PN °≈ÿà¡
μ—«Õ¬à“ß§◊ÕºŸâªÉ«¬∑“√°·√°‡°‘¥∑ÿ°√“¬∑’Ë‰¥â PN „πÀÕºŸâªÉ«¬
NICU ‚√ßæ¬“∫“≈π§√æ‘ß§å√–À«à“ßªïæ.». 2552 - 2559

‡°≥±å§—¥‡¢â“ §◊Õ ºŸâªÉ«¬μâÕß¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬
°«à“ 1,500 °√—¡ ·≈–‰¥â PN Õ¬à“ßπâÕ¬ 14 «—π¢÷Èπ‰ª

‡°≥±å°“√§—¥ÕÕ° §◊Õ ºŸâªÉ«¬∂Ÿ°«‘π‘®©—¬«à“‡°‘¥
¿“«–πÈ”¥’§—Ëß (cholestasis) ®“° “‡ÀμÿÕ◊ËπÀ√◊Õ¡’§«“¡
æ‘°“√·μà°”‡π‘¥™π‘¥√ÿπ·√ß (severe congenital
anomalies)

‡°≥±å°“√ ‘Èπ ÿ¥°“√»÷°…“ §◊Õ ºŸâªÉ«¬∂Ÿ°®”Àπà“¬
ÕÕ°®“°‚√ßæ¬“∫“≈ ºŸâªÉ«¬‰¥â PN ®π§√∫À√◊ÕºŸâªÉ«¬
‡ ’¬™’«‘μ ‚¥¬°“√»÷°…“π’È‰¥â√—∫°“√Õπÿ¡—μ‘®“°§≥–
°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬ √æ.π§√æ‘ß§å

°“√§”π«≥°≈ÿà¡μ—«Õ¬à“ß„™â‚ª√·°√¡ G*Power 3.1.7
‡æ◊ËÕ§”π«≥¢π“¥°≈ÿà¡μ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“‡æ◊ËÕ„Àâ¡’
Õ”π“®∑¥ Õ∫√âÕ¬≈– 80 ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 „Àâ‰¥â
®”π«π°≈ÿà¡μ—«Õ¬à“ß¡“°∑’Ë ÿ¥ ‚¥¬Õâ“ßÕ‘ß¢âÕ¡Ÿ≈®“°º≈
°“√»÷°…“¢Õß Hsieh ·≈–§≥–6 ·≈–°“√»÷°…“¢Õß Shin
·≈–§≥–16 ´÷Ëß®“°°“√»÷°…“æ∫«à“ªí®®—¬‡ ’Ë¬ß∑’Ë¡’§«“¡
 —¡æ—π∏åμàÕ°“√‡°‘¥ PNAC ¡’®”π«π 22 ªí®®—¬ ‚¥¬·∫àß
‡ªìπ 2 ª√–‡¿∑ §◊Õ ªí®®—¬∑’Ë‰¡à‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√
®”π«π 11 ªí®®—¬ ‰¥â·°à ‡æ», GA, BBW, Apgar score
∑’Ë 1 ·≈– 5 π“∑’, sepsis, °“√ºà“μ—¥∑“ß‡¥‘πÕ“À“√, BPD,
PDA, NEC ·≈– RDS ∑”°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬„™â‚ª√·°√¡
§Õ¡æ‘«‡μÕ√å¢Õß‚√ßæ¬“∫“≈ ‡«™√–‡∫’¬πºŸâªÉ«¬„π∑—Èß
·∫∫‡Õ° “√·≈–¥‘®‘μÕ≈‰ø≈å ·≈–ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫
 “√Õ“À“√®”π«π 11 ªí®®—¬ ‰¥â·°à √–¬–‡«≈“∑’Ë‰¥â PN,
Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN, æ≈—ßß“π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫,ª√‘¡“≥
‚ª√μ’π·≈–‰¢¡—π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫, Glucose Infusion Rate
(GIR), NPcal:N ratio ∑’Ë¡“°°«à“ 80:1,100:1,125:1,150:1
·≈– 180:1 ‚¥¬§à“ NPcal:N ratio 5  —¥ à«ππ’È‰¥â¡“
®“°μ“√“ß∑’Ë 1 ·≈–∑”°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬„™â‚ª√·°√¡

§Õ¡æ‘«‡μÕ√å ”À√—∫°“√‡μ√’¬¡ PN ¢Õßß“πº≈‘μ¬“∑’Ë
æ—≤π“¢÷Èπ¡“‡Õß ∑—Èßπ’È¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰¥â¡’§«“¡ Õ¥§≈âÕß°—π
·≈–‰¡à¡’¢âÕ¡Ÿ≈ Ÿ≠À“¬ ‚¥¬ºŸâªÉ«¬∂Ÿ°·∫àß‡ªìπ 2 °≈ÿà¡§◊Õ
°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC ‚¥¬ PNAC À¡“¬∂÷ß∑“√°
·√°‡°‘¥∑’Ë¡’§à“∫‘≈≈‘√Ÿ∫‘π√«¡„π‡≈◊Õ¥ (Total Bilirubin,TB)
μ—Èß·μà 2 ¡°./¥≈. ¢÷Èπ‰ª ·≈–æ∫§à“ Direct Bilirulin (DB)
„π‡≈◊Õ¥‡∑à“°—∫À√◊Õ¡“°°«à“√âÕ¬≈– 20 ¢Õß TB √–À«à“ß
∑’Ë‰¥â PN4

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘

„™â°“√«‘‡§√“–Àå univariate ‚¥¬∑¥ Õ∫§«“¡·μ°μà“ß
¢Õß°≈ÿà¡∑’Ë‡°‘¥·≈–‰¡à‡°‘¥ PNAC  ”À√—∫¢âÕ¡Ÿ≈μ—«·ª√
∑’Ë‡ªìπ —¥ à«π ‰¥â·°à ‡æ», sepsis, °“√ºà“μ—¥∑“ß‡¥‘πÕ“À“√,
BPD, PDA, NEC, RDS, NPcal:N ratio ∑’Ë¡“°°«à“ 80:1,
100:1,125:1,150:1 ·≈– 180:1 «‘‡§√“–Àå¥â«¬ Pearson
chi-square test À√◊Õ Fisherûs exact test ‚¥¬
°”Àπ¥√–¥—∫π—¬ ”§—≠∑’Ë 0.05  à«π°“√∑¥ Õ∫§«“¡
·μ°μà“ß√–À«à“ß§à“‡©≈’Ë¬¢Õß°≈ÿà¡∑’Ë‡°‘¥·≈–‰¡à‡°‘¥ PNAC
 ”À√—∫¢âÕ¡Ÿ≈∑’Ë‡ªìπ§à“μàÕ‡π◊ËÕß‰¥â·°à GA, BBW, Apgar
score ∑’Ë 1 ·≈– 5 π“∑’, √–¬–‡«≈“∑’Ë‰¥â PN, Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â
EN, æ≈—ßß“π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫, ª√‘¡“≥°√¥Õ–¡‘‚π·≈–‰¢
¡—π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫·≈– GIR «‘‡§√“–Àå¥â«¬ independent
t-test À√◊Õ Mann-Whitney U test ¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–
°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈‚¥¬°”Àπ¥√–¥—∫π—¬ ”§—≠∑’Ë 0.05

„™â°“√«‘‡§√“–Àå multivariable logistic regression
‚¥¬«‘∏’ backward ‚¥¬‡≈◊Õ°ªí®®—¬‡ ’Ë¬ß∑’Ë¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ (p-value < 0.05) ®“°°“√«‘‡§√“–Àå univariate
‡æ◊ËÕÀ“ªí®®—¬‡ ’Ë¬ß∑’Ë¡’§«“¡ —¡æ—π∏åμàÕ‡°‘¥ PNAC ∑’Ë¡’
π—¬ ”§—≠∑“ß ∂‘μ‘·≈â««‘‡§√“–Àå¥â«¬ Receiver Operating
Characteristic (ROC) curve ‡æ◊ËÕ √â“ß°√“ø§«“¡
 —¡æ—π∏å√–À«à“ß true positive rate (sensitivity) °—∫
false positive rate (1-specificity) ‚¥¬°“√·ª√§à“®ÿ¥
μ—¥ (cut-off point) ·≈– “¡“√∂π”‰ª plot æ◊Èπ∑’Ë„μâ°√“ø
∑”„Àâ∑√“∫ Area Under the Curve (AUC) ¢Õßªí®®—¬
‡ ’Ë¬ß¢Õß°“√‡°‘¥ PNAC „π∑“√°·√°‡°‘¥

º≈°“√»÷°…“

ºŸâªÉ«¬∑“√°·√°‡°‘¥∑’Ë‰¥â PN ®”π«π 975 §π ¡’
ºŸâªÉ«¬μ√ßμ“¡‡°≥±å°“√§—¥‡¢â“®”π«π∑—Èß ‘Èπ 238 §π ·≈–
„π®”π«ππ’Èæ∫ PNAC 78 §π (√âÕ¬≈– 8) º≈°“√»÷°…“
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æ∫«à“°≈ÿà¡μ—«Õ¬à“ß‡ªìπ‡æ»™“¬®”π«π 123 §π (√âÕ¬≈–
51.7) §à“‡©≈’Ë¬¢Õß GA ‡∑à“°—∫ 28.5 ± 3.16  —ª¥“Àå
§à“‡©≈’Ë¬¢Õß BBW ‡∑à“°—∫ 1.08 ± 0.23 °‘‚≈°√—¡

º≈°“√»÷°…“¢âÕ¡Ÿ≈ªí®®—¬∑’Ë‰¡à‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√
¢ÕßºŸâªÉ«¬‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë‡°‘¥·≈–‰¡à‡°‘¥ PNAC
æ∫«à“ Apgar score ∑’Ë 1 ·≈– 5 π“∑’, BPD ·≈– NEC
¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value =
0.005, 0.020, 0.016 ·≈– 0.016 μ“¡≈”¥—∫) · ¥ß¥—ß
μ“√“ß∑’Ë 2

º≈°“√»÷°…“¢âÕ¡Ÿ≈¢Õßªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ “√
Õ“À“√√–À«à“ß°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC æ∫«à“√–¬–
‡«≈“∑’Ë‰¥â PN, Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN, æ≈—ßß“π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫,
ª√‘¡“≥‚ª√μ’π·≈–‰¢¡—π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫·≈– GIR ¡’
§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value =
0.001, 0.001, 0.001, 0.021, 0.013 ·≈– 0.001 μ“¡≈”¥—∫)
· ¥ß¥—ßμ“√“ß∑’Ë 3

º≈°“√»÷°…“°“√‡ª√’¬∫‡∑’¬∫ NPcal:N ratio ∑’Ë
·π–π”„πºŸâªÉ«¬∑’Ë¡’ catabolic state √–À«à“ß°≈ÿà¡∑’Ë‡°‘¥

μ“√“ß∑’Ë 3 °“√«‘‡§√“–Àå univariate ¢Õßªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√√–À«à“ß∑“√°°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC

°≈ÿà¡ PNAC °≈ÿà¡ non-PNAC
ªí®®—¬ p-value

(n = 78) (n = 160)

√–¬–‡«≈“∑’Ë‰¥â PN («—π, mean ± SD) 24.54 ± 10.87 19.04 ± 6.16 0.001
Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN («—π, mean ± SD) 5.94 ± 5.41 4.12 ± 3.01 0.001
æ≈—ßß“π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫ (°‘‚≈·§≈Õ√’/°°./«—π, mean ± SD) 66.41 ± 23.60 58.11 ± 13.08 0.001
ª√‘¡“≥‚ª√μ’π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫ (°√—¡/°°./«—π, mean ± SD) 2.98 ± 0.96 2.75 ± 0.55 0.021
ª√‘¡“≥‰¢¡—π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫ (°√—¡/°°./«—π, mean ± SD) 1.99 ± 0.80 1.74 ± 0.66 0.013
Glucose infusion rate (¡°./°°./π“∑’, mean ± SD) 7.03 ± 2.88 6.06 ± 1.63 0.001

μ“√“ß∑’Ë 2 º≈°“√«‘‡§√“–Àå univariate ¢Õßªí®®—¬∑’Ë‰¡à‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√√–À«à“ß∑“√°°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC

°≈ÿà¡ PNAC °≈ÿà¡ non-PNAC
≈—°…≥– p-value

(n=78) (n=160)

‡æ» (®”π«π, √âÕ¬≈–)
™“¬ 46 (59.0) 77 (48.1) 0.116
À≠‘ß 32 (41.0) 83 (51.9)

Õ“¬ÿ§√√¿å ( —ª¥“Àå, Mean ± SD) 28.09 ± 2.95 28.71 ± 3.24 0.158
πÈ”Àπ—°·√°‡°‘¥ (°‘‚≈°√—¡, Mean ± SD) 1.08 ± 0.24 1.07 ± 0.22 0.837
°“√ª√–‡¡‘π ¿“«–‡¥Á°·√°‡°‘¥∑’Ë 1 π“∑’·√° (§–·ππ, Mean ± SD) 5.37 ± 2.84 6.36 ± 2.33 0.005
°“√ª√–‡¡‘π ¿“«–‡¥Á°·√°‡°‘¥∑’Ë 5 π“∑’·√° (§–·ππ, Mean ± SD) 7.09 ± 2.12 7.69 ± 1.70 0.020
‚√§√à«¡ (®”π«π, √âÕ¬≈–)

°“√μ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ 37 (47.4) 57 (35.6) 0.080
‚√§À≈Õ¥‡≈◊Õ¥À—«„®‡°‘π 31 (39.7) 76 (47.5) 0.259
°“√‡®√‘≠º‘¥ª°μ‘¢ÕßÀ≈Õ¥≈¡·≈–‡π◊ÈÕªÕ¥ 22 (28.2) 71 (44.4) 0.016
¿“«–≈Ì“‰ âÕ—°‡ ∫‡πà“μ“¬ 32 (41.0) 41 (25.6) 0.016
¿“«–À“¬„®≈Ì“∫“° 53 (67.9) 124 (77.5) 0.113

°“√‰¥â√—∫°“√ºà“μ—¥∑“ß‡¥‘πÕ“À“√ (®”π«π, √âÕ¬≈–) 8 (10.3) 16 (10.0) 0.951



41æß»∏√ ™‘ß™—¬ / º≈°√–∑∫®“° —¥ à«π¢Õß Non-Protein Calories : Nitrogen ·≈–ªí®®—¬‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥μàÕ
°“√‡°‘¥¿“«–πÈ”¥’§—Ëß®“°°“√‰¥â√—∫ “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥„π∑“√°∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡

·≈–‰¡à‡°‘¥ PNAC ®”π«π 5  —¥ à«πæ∫«à“¡’‡æ’¬ß
NPcal:N ratio ∑’Ë¡“°°«à“ 125 :1 ‡∑à“π—Èπ∑’Ë¡’§«“¡·μ°
μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value = 0.025)
· ¥ß¥—ßμ“√“ß∑’Ë 4

 √ÿªªí®®—¬‡ ’Ë¬ß∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘μ‘®“°°“√
«‘‡§√“–Àå univariate analysis ®“°∑—Èßªí®®—¬∑’Ë‡°’Ë¬«¢âÕß
·≈–‰¡à‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√¡’®”π«π∑—Èß ‘Èπ 11 ªí®®—¬
‰¥â·°à Apgar score ∑’Ë 1 ·≈– 5 π“∑’, BPD, NEC,
√–¬–‡«≈“∑’Ë‰¥â PN, Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN, æ≈—ßß“π∑—ÈßÀ¡¥∑’Ë
‰¥â√—∫, ª√‘¡“≥‚ª√μ’π·≈–‰¢¡—π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫, GIR ·≈–
NPcal:N ratio ∑’Ë¡“°°«à“ 125:1 ·μà®“°°“√»÷°…“¢Õß
Vittinghoff ·≈–§≥–„π‡√◊ËÕßÀ≈—°°“√‡≈◊Õ°ªí®®—¬‡¢â“ Ÿà
°“√«‘‡§√“–Àå logistic regression ´÷Ëßº≈°“√»÷°…“ √ÿª
«à“ çThe rule of thumb that logistic regression
models should be used with a minimum of 10
outcome events per predictor variableé18 º≈≈—æ∏å
¢Õß°“√»÷°…“π’È §◊Õ ºŸâªÉ«¬‡°‘¥ PNAC ®”π«π 78 §π
¥—ßπ—Èπ®– “¡“√∂π”ªí®®—¬‡ ’Ë¬ß‡¢â“‰ª«‘‡§√“–Àå„π multi-
variable logistic regression ‰¥âª√–¡“≥ 7 ªí®®—¬
´÷Ëß®“°°“√∑∫∑«π«√√≥°√√¡®”π«π 12 °“√»÷°…“æ∫«à“
Apgar score ∑’Ë 1 ·≈– 5 π“∑’, BPD ·≈– NEC

¡’®”π«π°“√»÷°…“∑’Ëæ∫«à“ªí®®—¬¥—ß°≈à“«π—Èπ¡’§«“¡
 —¡æ—π∏åμàÕ°“√‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘πâÕ¬
∑’Ë ÿ¥5-13,15-17 ®÷ßμ—¥ 4 ªí®®—¬π’ÈÕÕ°®“°°“√«‘‡§√“–Àå ´÷Ëß
º≈°“√«‘‡§√“–Àåªí®®—¬∑’Ë‡À≈◊ÕÕ¬Ÿà®”π«π 7 ªí®®—¬¥â«¬ mul-
tivariable logistic regression ‚¥¬«‘∏’ backward
·≈â«æ∫«à“‡À≈◊ÕÕ¬Ÿà‡æ’¬ß “¡ªí®®—¬§◊Õ NPcal:N ratio
∑’Ë¡“°°«à“ 125:1, √–¬–‡«≈“∑’Ë‰¥â PN ·≈–Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â
EN ∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥ PNAC Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘ (p-value = 0.044, 0.001 ·≈– 0.031
μ“¡≈”¥—∫) ´÷Ëß· ¥ß¥—ßμ“√“ß∑’Ë 5

®“°π—Èπ∑”°“√«‘‡§√“–Àå ROC curve ‡æ◊ËÕÀ“§«“¡
 “¡“√∂„π°“√∑”π“¬°“√‡°‘¥ PNAC ¢Õßªí®®—¬‡ ’Ë¬ß∑—Èß
 “¡ªí®®—¬„πμ“√“ß∑’Ë 5 ´÷Ëß‰¥â‡∑à“°—∫ 0.706 À¡“¬§«“¡
«à“‚¡‡¥≈π’È “¡“√∂∑”π“¬°“√‡°‘¥ PNAC ‰¥â√âÕ¬≈– 70.6
· ¥ß¥—ß√Ÿª∑’Ë 1

∫∑«‘®“√≥å

®“°°“√«‘‡§√“–Àå Multivariable logistic regression
‚¥¬«‘∏’ backward æ∫«à“ NPcal:N ratio ∑’Ë¡“°°«à“
125:1 ¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥ PNAC Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘ (OR 1.953 =;CI 1.018-3.745) ´÷Ëß„π

μ“√“ß∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫ NPcal:N ratio ∑’Ë·π–π”„πºŸâªÉ«¬∑’Ë¡’ catabolic state √–À«à“ß∑“√°°≈ÿà¡‡°‘¥·≈–‰¡à‡°‘¥ PNAC

ªí®®—¬ °≈ÿà¡ PNAC (n = 78) °≈ÿà¡ non-PNAC (n = 160) p-value

NPCal : N > 80 :1 (®”π«π, √âÕ¬≈–) 72 (92.3) 147 (91.9) 0.908
NPCal : N > 100 :1 (®”π«π, √âÕ¬≈–) 59 (75.6) 106 (66.3) 0.140
NPCal : N > 125 :1 (®”π«π, √âÕ¬≈–) 26 (33.3) 32 (20.0) 0.025
NPCal : N > 150 :1 (®”π«π, √âÕ¬≈–) 3 (3.8) 3 (1.9) 0.363
NPCal : N > 180 :1 (®”π«π, √âÕ¬≈–) 1 (1.3) 1 (0.6) 0.602

μ“√“ß∑’Ë 5 °“√«‘‡§√“–Àå backward multivariable logistic regression analysis ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬‡ ’Ë¬ß°—∫
°“√‡°‘¥ PNAC „π∑“√°·√°‡°‘¥

ªí®®—¬ Odds ratio 95 % CI p-value

NPcal:N ratio ∑’Ë¡“°°«à“ 125 :1 1.953 (1.018, 3.745) 0.044
°“√‰¥â PN ‡ªìπ√–¬–‡«≈“π“π 1.080 (1.041, 1.120) 0.001
Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN ¡“° 1.097 (1.008, 1.194) 0.031
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Õ¥’μ¬—ß‰¡à‡§¬¡’°“√»÷°…“„π‡√◊ËÕßπ’È¡“°àÕπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“°°“√∑’Ë NPcal:N ratio ¡“°π—Èπ®–À¡“¬∂÷ß°“√∑’Ë
ºŸâªÉ«¬‰¥â√—∫ Ÿμ√ PN ∑’Ë¡’ —¥ à«π¢Õß§“√å‚∫‰Œ‡¥√μ·≈–
‰¢¡—π¡“° ·μà‰¥â√—∫‚ª√μ’ππâÕ¬15 ÷́Ëß®“°°“√»÷°…“∑’Ëºà“π
¡“æ∫«à“°“√‰¥â√—∫§“√å‚∫‰Œ‡¥√μ„π¢π“¥∑’Ë Ÿß„π∑“√°
·√°‡°‘¥∑’Ë‰¥â PN π—Èπ®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß
√–¥—∫Õ‘π Ÿ́≈‘π·≈–°≈Ÿ§“°Õπ„πæ≈“ ¡“ ´÷Ëß àßº≈μàÕ°“√
‡ª≈’Ë¬π·ª≈ß —≥∞“π«‘∑¬“¢Õß‡´≈≈åμ—∫ (hepatocyte
morphology) ·≈–Õ“® àßº≈μàÕ°“√‡°‘¥ cholestasis
‰¥â10  à«π°“√‰¥â√—∫‰¢¡—π°—∫°“√‡°‘¥ PNAC π—Èπ  ®“°°“√
»÷°…“∑’Ëºà“π¡“æ∫«à“‰¢¡—π “¡“√∂‡ªìπªí®®—¬‡ ’Ë¬ßÕ¬à“ß
Àπ÷Ëß¢Õß°“√‡°‘¥ PNAC ‰¥â  ‚¥¬‡©æ“–°“√‰¥â√—∫‰¢¡—π
„πª√‘¡“≥∑’Ë¡“°®–‰ª¡’º≈μàÕμ—∫·≈–√–∫∫∑“ß‡¥‘ππÈ”¥’
‚¥¬‰¢¡—π∑’Ë„Àâ∑“ßÀ≈Õ¥‡≈◊Õ¥®–‰ª – ¡„π‡´≈≈åμ—∫
∑’Ë‡√’¬°«à“ ç§ÿª‡øÕ√å‡´≈≈åé (Kupffer cells) ∑”„ÀâÀπâ“∑’Ë
„π°“√®—∫°‘π ‘Ë ß·ª≈°ª≈Õ¡·≈–‡™◊ÈÕ‚√§∫°æ√àÕß
√«¡∂÷ß∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π¢Õß‰¢¡—π (lipid
peroxidation) ‡°‘¥‡ªìπ “√∑’Ë‡ªìπæ‘…μàÕ‡´≈≈åμ—∫‰¥â17

º≈°“√»÷°…“æ∫«à“√–¬–‡«≈“∑’Ë‰¥â PN 14 «—π¢÷Èπ‰ª
(OR = 1.080; CI 1.041-1.120) ·≈–Õ“¬ÿ∑’Ë‡√‘Ë¡‰¥â EN
¡“°°«à“ 5 «—πÀ≈—ß§≈Õ¥ (OR = 1.097; CI 1.008-1.194)
¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥ PNAC Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘μ‘ ́ ÷Ëßªí®®—¬∑—Èß Õß¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡“° °≈à“«§◊Õ
°“√∑’ËºŸâªÉ«¬‰¥â PN ‡ªìπ√–¬–‡«≈“π“ππ—Èπ ¡—°∑”„Àâ
ºŸâªÉ«¬‡√‘Ë¡‰¥â EN ™â“·≈– àßº≈„Àâ‰¡à “¡“√∂®–À¬ÿ¥„™â PN
‰¥â‡√Á«  ∂÷ß·¡â«à“§«“¡ —¡æ—π∏å√–À«à“ß°“√‡°‘¥¿“«–
cholestasis °—∫°“√‰¥â PN ‡ªìπ√–¬–‡«≈“π“π®–‡ªìπ∑’Ë

∑√“∫°—π¡“π“π·≈â« ·μàæ¬“∏‘°”‡π‘¥¢Õß°“√‡°‘¥ PNAC
°Á¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ́ ÷ËßÕ“® “¡“√∂Õ∏‘∫“¬‰¥â«à“°“√‰¥â
PN π“π ∑”„Àâ∑“√°‰¡à‰¥â√—∫Õ“À“√ºà“π∑“ß‡¥‘πÕ“À“√
‡ªìπ‡«≈“π“π  àßº≈„Àâ∑“ß‡¥‘πÕ“À“√‰¡à‰¥â∑”ß“π·≈–≈¥
°“√À≈—ËßŒÕ√å‚¡π‚§≈’´‘ ‚∑‰§π‘π (cholecystokinin) ´÷Ëß
®–∂Ÿ°À≈—Ëß‡¡◊ËÕ¡’Õ“À“√„π∑“ß‡¥‘πÕ“À“√ ∑”„Àâ¡’°“√≈¥
°“√‰À≈‡«’¬π¢ÕßπÈ”¥’ ·≈–‡°‘¥∑àÕπÈ”¥’Õÿ¥μ—π ®÷ß∑”„Àâ‡°‘¥
cholestasis ‰¥â ´÷Ëßμ√ß¢â“¡°—∫°“√‡√‘Ë¡‰¥â EN ‡√Á«®–
 “¡“√∂√—°…“ ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß≈”‰ â ™à«¬§ß ¿“æ
°“√À≈—Ëß‡Õπ‰´¡å·≈–ŒÕ√å‚¡π„π≈”‰ â ·≈–¬—ßªÑÕß°—π°“√
‡§≈◊ËÕπ¬â“¬¢Õß·∫§∑’‡√’¬ (bacterial translocation)
∑—Èßπ’È°“√‰¥â EN ‡√Á«π—Èπ≈¥°“√‡°‘¥¿“«–μ—∫∫°æ√àÕß ®÷ß
 “¡“√∂≈¥°“√‡°‘¥ PNAC ‰¥â4

∫∑ √ÿª·≈–¢âÕ‡ πÕ·π–

PNAC ‡°‘¥‰¥â®“°∑—Èßªí®®—¬∑’Ë‡°’Ë¬«¢âÕß·≈–‰¡à
‡°’Ë¬«¢âÕß°—∫ “√Õ“À“√ ·μàªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ “√
Õ“À“√‡ªìπªí®®—¬∑’Ë “¡“√∂ª√—∫‡ª≈’Ë¬π„Àâ‡À¡“– ¡‰¥â
®“°º≈°“√»÷°…“∑’Ë‰¥â “¡“√∂®–„Àâ¢âÕ¡Ÿ≈ à«πÀπ÷Ëß‡æ◊ËÕ
™à«¬‡ªìπ·π«∑“ß„π°“√≈¥§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥ PNAC
„π‚√ßæ¬“∫“≈π§√æ‘ß§å®–μâÕß‰¡à„Àâ —¥ à«π¢Õß NPcal:N
‡°‘π 125:1 √à«¡°—∫≈¥√–¬–‡«≈“∑’Ë‰¥â√—∫ PN ≈ß„ÀâπâÕ¬°«à“
14 «—π·≈–‡√‘Ë¡„ÀâºŸâªÉ«¬‰¥â√—∫ EN ∑’Ë‡√Á«¢÷Èπ¿“¬„π 5 «—π
À≈—ß§≈Õ¥ ·μà∑—Èßπ’È¿“«–¥—ß°≈à“«®”‡ªìπμâÕß¡’°“√
ª√–‡¡‘πªí®®—¬Õ◊ËπÊ√à«¡¥â«¬Õ’°¡“°

®“°º≈°“√»÷°…“π’Èæ∫«à“°“√‰¥â PN ∑’Ë¡’ NPcal:N
ratio ∑’Ë¡“°°«à“ 125 :1 ¡’§«“¡ —¡æ—π∏åμàÕ°“√‡°‘¥ PNAC

√Ÿª∑’Ë 1 ROC curve ®“°ªí®®—¬‡ ’Ë¬ß„πμ“√“ß∑’Ë 5

Area under the curve

Test Result variables:

Predicted probability area 0.706



43æß»∏√ ™‘ß™—¬ / º≈°√–∑∫®“° —¥ à«π¢Õß Non-Protein Calories : Nitrogen ·≈–ªí®®—¬‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥μàÕ
°“√‡°‘¥¿“«–πÈ”¥’§—Ëß®“°°“√‰¥â√—∫ “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥„π∑“√°∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡

„π∑“√°·√°‡°‘¥∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,500 °√—¡
≥ ‚√ßæ¬“∫“≈π§√æ‘ß§å ∑—Èßπ’È°“√«‘®—¬§√—ÈßμàÕ‰ª§«√
»÷°…“„π∑“√°·√°‡°‘¥∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“ 1,000
°√—¡ (Extremely Low Birth Weight, ELBW) ‡æ◊ËÕ
∑¥ Õ∫«à“ NPCal : N ratio ¡’§«“¡ —¡æ—π∏åμàÕ°“√‡°‘¥
PNAC ¥â«¬À√◊Õ‰¡à

°‘μμ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ πæ.°‘®®“ ‡®’¬√«—≤π°π°
ª√–∏“π§≥–°√√¡°“√∫√‘À“√®—¥°“√ ß“π«‘®—¬·≈–«“√ “√
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