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TOM TAT

Muc tiéu nghién ctru nay la lwa chon céng thire toi wu dé tinh nhu cau ndng lwong cla
bénh nhan ngudi Ién béng néng trong truong hop khéng thé do tiéu hao ndng lwong luc
nghi (REE).

Nghién ctru tién ctru tién hanh trén 62 bénh nhan béng nguoi Ién cé dién tich bdng
> 20% dién tich co thé. REE duoc do bdng module trén may Carescape R860 vao ngay
thtr 3 sau béng. Nhu cau ndng lwong ly thuyét duroc tinh theo 8 cong thirc thuwong dung
trén thé gi¢i. Mirc dé chinh xéac cua céng thirc duoc tinh theo phuong phép cla Sheiner
va Beal.

Két qué cho thdy, REE do duoc & ngay thir 3 sau béng la 2431,87 + 502,20
Kcal/ngay. Trong sé céc céng thirc, chi cé coéng thirc Zawacki cho két qué cé ty Ié chénh
nhé nhét va dat 18,7 + 13,7% véi sw khac biét khéng cé y nghia thong ké (p = 0,62). Cac
céng thirc khac déu udce tinh dudi mire hodc qua mirc nhu céu thuc té.

Tém lai, cé thé str dung céng thirc Zawacki dé tinh toan nhu céu ndng luong cia
bénh nhan nguoi Ién bdng ndng khi khéng c6é phuong tién dé do tiéu hao ning lwong
ltc nghi.

Ttr khod: Nhu céu néng luong, tiéu hao ndng luong lic nghi, céng thire tbi vu

SUMMARY

This study aimed to select an optimal formula for calculating the energy requirement of a
severely burned adult patient in the absence of indirect resting energy expenditure (REE).

An observational cohort study was conducted on 62 adult burn patients with a total
burn surface area = 20%. REE was measured by using a module on the Carescape R860
ventilation on the third day after the burn. The predicted energy demand was calculated
by 8 common formulas in the world. The accuracy of the formula was assessed by the
method of Sheiner and Beal.

The results showed that REE measured on the 3rd day after the burn was 2431.87 +
502.20Kcal/day. Among the formulas, only the Zawacki formula showed the smallest error
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and reached 18.7 £ 13.7% with an insignificant difference (p = 0.62). Other formulas were

over or underestimation of actual demand.

In brief, in case of unavailable indirect calorimetry, the Zawacki formula can be used
to calculate the resting energy expenditure for adults severely burn patients.

Keywords: Energy demand, resting energy expenditure, optimal formula.

1. DAT VAN BE

Xac dinh nhu ciu nadng lwgng qua
phwong phap do tiéu hao nang lvgng luc
nghi dwoc coi 1a chinh xac nhat dé lam co
s& nudi dwdng bénh nhan, tuy nhién can
phéi c6 phuong tién chuyén dung, kha dat
tién. O cac co s& y té, khi khéng co
phwong tién dé& do tiéu hao nang lwong luc
nghi gian tiép, cé thé sir dung cac cong
thire tinh s&n dwa trén cac thong sb vé can
nang, chiéu cao, tudi, gidi, dién tich boéng,
thdi gian sau béng..vv.

Hién nay, trén thé gi¢i c6 nhiéu coéng
thire tinh nhu cau nang lwong cho bénh
nhan bdng. Mac dau vay, chwa cé cong
thirc nao dworc coi la tbi wu va phi hop cho
moi déi twong bénh nhan bdng. Mét sb
nghién ctru cho thdy nang lwong tinh theo
mot s6 cong thirc nhw Toronto, Carson,
Milner, Zawacki, Xie cho két qua twong ddi
phu hop véi mirc do thuc té, nhung trén
nhirng thdi diém do sau béng, ching toc
khac nhau.

O Viét Nam chwa c6 nghién ctru vé
van dé nay. Trong nghién ctru nay, ching
t6i lwa chon mét sb cong thirc phd bién
trén thé gidi dé xac dinh céng thirc téi wu
dé tinh nhu ciu nang lwong clia bénh nhan
bdng ngudi Viét Nam trén co s& so sanh
véi két qua do dwoc thyc té cua tiéu hao
nang lwgng luc nghi.

2. OI TUGNG VA PHUGNG PHAP NGHIEN CUU

Nghién ctru tién cru trén 62 bénh nhan
bdng ngwoi I&n co dién tich béng = 20%
dién tich co thé, khéng cé bénh ly va chan
thwong két hop, nhap vién trong vong 72
gi® sau bdng diéu tri tai Khoa Hbi strc cap
ctu, Bénh vién Béng Quéc gia tir thang 6
ndm 2016 dén thang 2 nam 2017.

Tiéu hao nang lwong luc nghi (REE)
dwoc do bang module trén may Carescape
R860 vao ngay thr 3 sau béng. Phuwong
phap do tiéu hao ndng lwong lic nghi bang
may Carescape R860 dwa trén nguyén ly
do lwgng O3 tiéu thy va lwgng khi CO; thai
ra trong mot khodng thoi gian nhéat dinh.

Két qua dwoc tinh theo cong thirc:
REE=5.5*VO2+1.7*VCO2-2*UN

Trong do: UN = Nitrogen niéu dwoc gia
dinh khoang 13 g/ngay

Bénh nhan nam nghi ngoi 15 - 30 phuat
trén giwdng bénh & nhiét dd phong 30°C.
Dirng nudi dwdng va khong tién hanh tha
thuat trede doé 2 gio.

Céch do nhw sau:

V&i bénh nhan tw thé: Bénh nhan dwoc
néi véi hé thdng 6ng dan khi va may
Carescape théng qua mat na (mask), bénh
nhan thé binh thwong va hoan toan qua
mask trong théi gian khoang 10 - 15 phut.
Sau d6, m& mask cho bénh nhéan ty thé
khi phong.

Vé&i bénh nhan thd may: Bénh nhan
dwoc nbéi véi hé théng 6ng dan khi va
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may Carescape théng qua déng ndi khi
quan, bénh nhan thé may theo dung
mode thé dang s dung trong thoi gian
khoang 10 - 15 phat. Sau d9, tiép tuc cho
bénh nhan th& may theo dung mode thé
ban dau (luc trwéc do).

Trong qué trinh do khéng tién hanh tha
thuat trén bénh nhan.

Céch lay két qua:

May Carescape hién thi trén man hinh
dai tieu hao nang lwgng luc nghi theo thoi
gian, chon khoang th&i gian 5 phat bénh
nhan thé déu nhét (d6 bién thién ctia VCO2
va VO2 nhd hon 10%) dé lay két qua. Tiéu
hao nang Iwong lic nghi trong 24 gio sé
dwoc may tinh toan va cho két qua trén
man hinh (don vi tinh Ia Kcalo/ngay)

- Nhu cdu nang lwong tinh theo ly
thuyét duoc tinh theo 8 cong thirc thwdng
ding tai cac trung tdm béng trén thé gidi

bao gébm: Phuwong trinh Harris-Benedict,
cébng thirc Curreri, Milner, Saffle, Carlson,
Xie, Zawacki, va 35Kcal/kg (bang 1).

Trong nghién ctru nay, chung téi khéng
so sanh v&i cong thirc Toronto vi dé tinh
dwoc nhu cau nang lwong theo cong thirc
nay can phai co sb liéu vé tbng nang lwong
bénh nhan da dwoc cung cap thuc té truéc
dé 1 ngay. Coéng thirc Toronto sé& rat phu
hop v&i bénh nhan nubi qua sonde hoac
nudi dwong tinh mach hoan toan, nhat la
bénh nhan dang th& may. Do diéu kién
thwc t& hién nay, bénh nhan béng nang
dwoc cung cip dinh dwéng qua nhiéu
dwéng gdom dwong tinh mach, qua sonde
da day va dwdng miéng (tv an theo y
thich) dan dén tinh toan téng ning lwong
cung cap bang dwdng tiéu hoa con gap
nhiéu khé khan & bénh nhan con &n ubng
bang dwéorng miéng.

Bang 1. Cac cong thirc tinh nhu cau ning lwong cho bénh nhan béng

Tén cong thurc

Cach tinh

Harris-Benedict (1919)

Nam: [66 +(13,7 x WT) + (5xH)- (6,8 x A)]
N@: [655 +(9,6 x WT) + (1,8xH)- (4,7 x A)]

Curreri (1972)

(25 x WT) + (40 x TBSA)

Carlson (1992)

BMR x [0,89142 + (0,01335 x BSA)] x TBSA x 24 x AF

Xie (1993) [1]

(1000 x TBSA) + (25 x BSA)

Milner (1994)

[BMR x (0,274 + 0,0079 x BSA — 0,004xPBD + BMR] x 24 x TBSA x AF

Safle (1985)

BEE x (1,1 + 0,01 x BSA)

Zawacki (1970) [2] 1440Kcal/m?/ngay

35kcal 35Kcal/kg/ngay

* Ghi chu: WT: Cén nang (kg); H: Chiéu cao (cm); IF: Yéu tb tén thuong (1 - 2,1 cho bénh nhén bdng - trong
nghién ctru nay ching téi quy wéc la 1, AF: Activity factor Yéu té hoat déng (1,2 - 1,4 cho bénh nhan bdng,
trong nghién ctru nay khong tinh, do so sanh vdéi tiéu hao ndng lwong lic nghi cia bénh nhan); BSA: Dién tich
béng; TBSA: Téng dién tich co thé (m?); PBD - post burn day: Ngay sau bdng; BEE-Basal energy
expenditure: Tiéu hao ndng lwong co bén (tinh theo phwong trinh Harris -Benedict); BMR - Basal Metabolic
rate: Chuyén hod co ban (kcal/m?/h), tinh theo phuong trinh Fleisch (1951):

- Nam: 54,337821 - (1,19961 x tudi) + (0,02548 x tubi?) - (0,00018 x tubi®)

- Ni¥: 54,74942 - (1,54884 x tudi) + (0,03580 x tudi?) - (0,00026 x tudi®)
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Mirc d6 chinh xac cua cong thirc tinh
toan duwoc tinh theo phwong phap cula
Sheiner va Beal (1981) [3]:

Ty |é chénh (%) = 100 x |PEE - MEE|/MEE
Trong do:.

PEE - predicted energy expenditure:
Tiéu hao nang lvgng dy bao.

MEE - Measured energy expenditure:
Tiéu hao nang lwvgng do duoc.

3. KET QUA NGHIEN cUU

Theo dé, mdt céng thire dwoe coi la
twong ddi chinh xac khi véi ty 1& chénh
< 20% so v&i REE thyc té, 95% Cl trong
khodng chtra gia tri zero (0), déng thoi
khi phan tich so sanh sb liéu theo cap
bang thuat toan T-test cho két qua khac
nhau khéng cé y nghia thdng ké. Sé liéu
dwoc phan tich bang phan mém Stata
14.0, gia tri p < 0,05 dwoc coi la cé y
nghia thdng ké.

Bang 1. Pic diém bénh nhan nghién cru (n = 62)

Théng s6 Trung binh Min — Max
Tubi (n&m) 35,2+10,9 19 - 58
Gioi (Nam/N©) 46/16
Chiéu cao (cm) 163,37 £ 7.03 148 - 178
Cang nang (kg) 57,92 + 7,51 42 -76
Thoi gian nhan vién (gio) 76+84 1-50
Dién tich béng chung, % DTCT 50,9+17,4 20-95
Dién tich béong sau, % DTCT 19,3+ 16,4 0-69
Béng hé hép, n (%) 8(12,9)
BMR, Kcal/m?/h 33,92+ 0,79 33,25+ 37,49
REE, Kcal/ngay 2431,87 + 502,20 1490 + 3670

BEE - Basal energy expenditure: Tiéu hao nédng lwgng co ban

BMR - Basal Metabolic rate: Chuyén hod co ban

Nhén xét: Tubi trung binh trong nghién
ctru 1a 35,2 tudi, cé 8 (12,9%) bénh nhan
c6 béng hd hap. Ty & chuyén hoa co ban
trung binh (BMR) theo Iy thuyét 1a 33,93 +

0,79 Kcal/m?/h. Tiéu hao nang lwong luc
nghi (REE) do dwgc & ngay th(r 3 sau
béng la 2431,87 + 502,20 Kcal/ngay.

Bang 2. Két qua xac dinh REE ly thuyét (Kcal/ngay) theo cac céng thirc

Cong thirc Trung binh Min - Max
Harris-Benedict 1332,86 + 97,48 1154,70 - 1587,30
Curreri 3410,57 + 105,38 2250 - 5500
Saffle 2119,46 + 318,19 1639,67 - 3097

Milner 2235,33 + 275,73 1739,29 - 3049,76
Carlson 2094,16 + 401,43 1514,04 - 3235,12
Xie 2891,84 + 65,23 2180,10 - 4147,60
Zawacki 2397,93 + 21,37 2030,98 - 2732,54
35Kcal/kg 2027,18 + 263.01 1470 - 2660
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Nhén xét: Két qua tinh theo cac coéng
thirc khac nhau cho két qua nhu cau nang

tr 1332,86 + 97,48 Kcal/ngay theo phwong
trinh Harris-Benedict dén 2891,84 + 65,23

lwong dw bao khéng gidng nhau, dao ddng  Kcal/ngay theo cong thirc Xie.

Bang 3. Gia tri chénh léch va ty Ié chénh giira ly thuyét va thuc té

Céng thive Mirc ché‘nh 95% ClI Ty Ié chénh o
(Kcal/ngay) (Kcal) (%)
Harris-Benedict -713,30 + 59,50 - 832,28 + 594,33 24 1 < 0,01
Curreri 978,69 + 991,97 -933 + 3438 51+4 < 0,01
Saffle -312,41 £ 621,12 -15658,45 + 1145 228+ 14 <0,01
Milner -196,54 + 590,44 -1308,43 + 1137,76 20,6 £ 11.7 < 0,01
Carlson -337,71 £ 662,02 -1665,31 + 1323,12 24,6 £ 16 <0,01
Xie 459,97 + 733,85 -1058,10 + 2183,40 31+ 31 < 0,01
Zawacki -33,95 + 535,30 -1188,02 + 987,10 18,7 £ 13,7 0,62
35 Kcal/kg -404,69 + 583,75 -1642,80 + 800 21,51 +13,9 < 0,01

Nhén xét: So sanh tiéu hao nang
lwong Iuc nghi do & ngay th& 3 sau bdng
v&i két qua cla 8 cong thire tinh nhu cau
nang lwong cho thdy: Chi c6 cong thic
Zawacki cho két qua co ty 1& chénh nhd
nhat va dat < 20% (18,7 * 13,7%),
khoang 95% CIl bao ham gia tri Zero va
sy khac biét khéng c6 y nghia théng ké
véi p = 0,62. Cac cong thirc khac déu
wéc tinh qua cao nhuw Curreri, Xie hoac
qua thdp nhw Harris-Benedict, Saffle,
35Kcal/kg. Céng thirc Milner cho két qua
chénh 20,6% v&i 95% CIl cd mirc Zero tuy
nhién lai khac biét c6 y nghia théng ké (p
< 0,01) khi so sanh véi gia tri do thuc té.

4. BAN LUAN

Bénh nhan bong nang cé nhirng thay
ddi toan than, chuyén héa va noi tiét anh
hwéng x4u dén tinh trang dinh dwéng. Tiéu
hao nang lwgng & bénh nhan béng cé thé

cao hon 2 1an so v&i ngudi binh thuéng, vi
vay néu khong dap ng di nhu cau vé
nang lwong sé dan dén cham lién vét
thwong, réi loan chirc ndng cac co quan va
dé bi nhiém khuén, suy da tang va t& vong.
Viéc xac dinh mure tiéu hao nang lwong luc
nghi la diéu can thiét dé Iap ké hoach dinh
dwéng dadm bao nhu cau nang lwong, tranh
cac bién chirng lién quan dén viéc dinh
duwdng khéng du hodc dinh dwdng qua
mirc. Néu cung cép dinh dwdng qua nhiéu,
thira nang lwgng va protein sé gay tang
dwdng huyét, tang CO; va nito huyét, tham
nhiém mé& cac co quan, t6 chirc.

Po tiéu hao nang lwong luc nghi la
phuwong phap tdi wu nhat va chinh xac nhat
dé danh gia nnu cau dinh dwéng cho bénh
nhan. Tuy nhién, cin phai c6 dung cu
chuyén dung, nhan vién y té phai dwoc dao
tao. Thwong chi cé & cac trung tdm Bong
hién dai.
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Hién nay, trén thé gidi cé nhiéu céng
thirc tinh nhu cau ndng lwong cho bénh
nhan bdéng. Tuy vay, chwa cé cong thirc
nao téi wu phu hop cho moi ddi twong
bénh nhan bdng va khéng thdng nhét gitra
cac tac gia trén thé gidi.

Nghién clru cia Grave va cOng sy
(2009) vé tinh phd bién clia cac céng
thrc st dung trong tinh mec tiéu hao
nang lwong luc nghi thdy phwong trinh
Harris-Benedict dwoc s&r dung nhiéu nhat
(44%), tiép dén la cong thirc 35Kcallkg
(17%) va cong thac Curreri (4%). Tac gia
két luan phwong trinh Harris-Benedict 1a
mot trong nhirng cdng thirc chinh xac
nhat, khéng khac biét dang ké so voi
phwong phap do tiéu hao nang lwgng
gian tiép [4].

Guo F. va cdng sv (2020) nghién ctru
trén 43 bénh nhan bi bdng nang da trung
tam. T4t c& cac bénh nhan dwoc do ndng
lwong tiéu hao bang phwong phap gian
tiép vao ngay thir 7 sau bdng thay tang cao
t&i 65 kcal/kg va bang 267% ty & chuyén
hoa co ban. So sanh v&i cac cong thirc
tinh m&c tiéu hao nang lwgng ldc nghi,
cbng thire Toronto la céng thirc dy doan
murc tiéu hao nang lwgng luc nghi chinh
xac hon cac cong thirc ctia Curreri, Peninsi
va Harris-Benedict [5]. Nhw da d& cap
trong phan phwong phap nghién ciru,
chung téi khdng so sanh két qua do tiéu
hao nang lwgng v&i cbng thirc Toronto vi
nhirng ly do da néu.

Tac gia Dickerson va cong sy (2002)
danh gia 46 phwong phap xac dinh muc
titu hao nang lwgng lic nghi trén bénh
nhan béng, két qua khong tim thay céng
thirc nao dw doan chinh xac mtc tiéu hao
nang luwgng, trong dé xac dinh duwoc cac

cong thirc ctia Milner, Zawacki va Xie la
chinh xac hon cac céng thirc khac [6].

Shields B. A. va cdng s (2013) do tiéu
hao ndng lwong gian tiép trén 31 bénh
nhan bdéng trén 20% dién tich co thé va so
sanh véi cac cong thirc cé sdn thay cong
thirc chia Milner va Carlson la chinh xac
hon trong viéc dy doan muc tiéu hao nang
lwong lac nghi trong 30 ngay dau tién sau
bdng [7].

Trong nghién ctru clia chung t6i, khi so
sanh tiéu hao nang Iwgng Iuc nghi do thyc
té & ngay thi 3 sau béng vé&i két qua tinh
cia 8 cdng thirc cho thay: Chi co6 céng
thirc Zawacki cho két qua cé ty I& chénh
nhd nhat va dat < 20% (18,7 + 13,7%),
khoang 95% CI bao ham gia tri Zero va sw
khac biét khéng cé y nghia thdng ké véi
p = 0,62. Coéng thirc Milner cho két qua
chénh 20,6% v&i 95% CIl ¢cé mrc Zero tuy
nhién lai khac biét c6 y nghia théng ké
(p < 0,01) khi so sanh véi gia tri thuc té
(két qua bang 3). Céac cong thirc khac déu
wéc tinh qua cao nhw Curreri, Xie hoac
qua thap nhw Harris-Benedict, Saffle. Két
qua nay khac v&i cac nghién ctru trén.

Sw khac nhau gitra cac két qua trén
c6 thé do mirc tiéu hao ndng lwong trén
bénh nhan bédng phu thudc vao chung tdc,
tinh trang bénh nhan béng tai thoi diém do
murc tiéu hao nang lwong Iuc nghi. Cac
yéu tb l1am tang nhu ciu nang lwong sau
bdng chi yéu do tang chuyén hoa, than
nhiét (déng gop khoang 20 - 30% nang
lwong tiéu hao) [8]; bién chirng nhw nhiém
khuén huyét, séc nhidm khuan, viém phdi,
suy than...

O bénh nhan béng nguwdi I&n nhiém
khuan huyét, REE c6 thé tang dén 198%
so v&i nguoi binh thwong [9]; tinh trang tdn
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thwong tai ché: Cat loc hoai tir, che phi
som tén thwong béng cé tac dung lam
giam REE va cai thién ty Ié t& vong [10].

Két qua nghién ciru cha Hart D.W. va
cong sw (2000) cho thy, nhém bénh nhan
v6i dién tich béng I&n hon 50% DTCT néu
dwoc cat hoai tr va ghép da sé&m trong
vong 2 - 3 ngay dau sau bdng thi ty I&
chuyén hoéa sé& gidm hon 40% ngay trong
tuan dau tién so véi nhém khéng dwoc cat
hoai ttr, ghép da [11].

Trong nghién ctru ctia ching toi, tat ca
cac bénh nhan déu dwoc do REE vao
ngay th® ba sau béng, vira thoat sbc,
chwa cé bién chirng nhiém khuan huyét,
hadu hét cac bénh nhan chwa dwoc cat
hoai ttr, ghép da.

5. KET LUAN

Trong nhitng ngay dau sau bdng, &
cac co s& y té khong co phwong tién dé do
tiéu hao nang lwong luc nghi, cé thé st
dung coéng thirc Zawacki dé tinh toan nhu
cau nang lwong cia bénh nhan ngudi 1&n
béng nang.
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