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NGHIEN CU'U HOAT PQ AMYLASE, LIPASE VA NONG P0
C-REACTIVE PROTEIN HUYET THANH TREN BENH NHAN
VIEM TUY CAP CO TANG TRIGLYCERIDE

TOM TAT

bat van dé: Viém tuy cap dugc chan doan chu
yéu bang dau bung cdp va sy gia tdng dong thdi hoat
do cla enzyme Amylase Lipase va nong do protein
phan Ung C trong huyét thanh. Ngoa| viéc chan doéan,
ung dung cac xét nghlem dé& danh gid muc do nghlem
trong cla bénh rat dugc chd trong trong do, dinh
lugng C-creactive protein la xét nghlem tiéu chuan va
hira hen trong tudng lai. Muc ti€u nghién ciru: Xac
dinh hoat d6 Amylase, Lipase bdng phudng phap do
dong hoc enzyme va C-reactive protein bang phucong
phap mién dich d6 duc va khao sat mai lién quan gilra
hoat d6 Amylase, Lipase va nong do C-reactive protein
trén bénh nhan viém tuy cip co tang Trlglycende
huyét thanh trong qué trinh diéu tri. D6i tugng va
Phudng phap nghién ciru: Nghién clru phan tich
cat ngang, trén bénh nhan viém tuy cdp cd tdng
Triglyceride mau tai khoa Cdp Clu, NGi Tiéu hoa va
Sinh héa — Bénh vién Chg Ray, tir thang 12/2022 dén
thang 10/2023. Két qua va phat hién chinh: Thu
thép s liéu tir 12/2022 dén 10/2023 clia Bénh vién
Chd Ray, chung t6i ghi nhan 75 trudng hop V|em tuy
cdp do téng Triglyceride. Tudi trung binh cla nhém
BN nghién ciu la 38,72 £ 9,39, nam gidi chi€ém chd
yeu la 77, 3%, Ty Ie nam:nif Ia 3,5:1. Pa sO BN co
muc do viém tuy cap la do E, chiém Ty |1é 68%. Tai
thsi diém nhap vién, chi so Amylase tdng chlem
82,7%. Tai thdi diém nhap vién, ghi nhan khong cé su
tufdng quan co y nghia thong ke ve hoat do Lipase,
Amylase va nong do CRP trong mau. Tai thoi diém
diéu tri, ghi nhan ¢ sy tuong quan cé y nghia thdng
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ké vé phan d6 nang viém tuy véi nong do Amylase va
CRP mau, Két luan: Hoat do Amylase va Lipase huyét
thanh dien tién theo tinh trang viém tuy cap, tang
trong viém tuy cdp va giam c6 y nghia sau diéu tri
hiéu qua. Nong do Amylase va CRP huyet thanh cd
terng quan véi muc do nang clia viém tuy tai thdi
diém diéu tri. T& khod: viem tuy cip, Amylase,
lypase, dong hoc enzyme, ndng dd C-Reactive Protein

SUMMARY

STUDY ON SERUM AMYLASE, LIPASE
ACTIVITY AND C-REACTIVE PROTEIN LEVELS
IN PATIENTS WITH ACUTE PANCREATITIS

AND HYPERTRIGLYCERIDES

Background: Acute pancreatitis is primarily
diagnosed based on acute abdominal pain and
concurrent elevations in Amylase, Lipase enzyme
activities, and C-reactive protein (CRP) levels in
serum. Additionally, various tests are utilized to assess
the severity of acute pancreatitis, with the
quantification of C-reactive protein considered the
standard test and holding substantial promise for the
near future. Objectives: Determine the activity of
Amylase, Lipase by measuring enzyme kinetics and C-
reactive protein by immunoturbidity method and
investigate the relationship between serum Amylase,
Lipase activity and serum CRP levels in patients with
acute pancreatitis have increased serum Triglyceride
during treatment. Subjects and research methods:
A analytical cross-sectional study was conducted on
patients with definitive diagnosis of acute pancreatitis
and high serum Triglyceride levels at Emergency,
Gastroenterology and Biochemistry department of Cho
Ray hospital, from December 2022 to October 2023.
Results: We identified 75 cases of acute pancreatitis
attributed to elevated serum Triglyceride. The average
age of the study group was 38.72 £ 9.39 years, with
males comprising 77.3%, resulting in a male:female
ratio of 3.5:1. Most patients presented with grade E
acute pancreatitis, accounting for 68%. Upon



TAP CHi Y HOC VIET NAM TAP 549 — THANG 4 — SO 2 - 2025

admission, Amylase levels increased in 82.7% of
cases. However, no statistically significant correlations
were observed at admission among blood
concentrations of serum Amylase, CRP, Lipase, and
Triglyceride. At the treatment stage, a statistically
significant correlation emerged between pancreatitis
severity and blood levels of serum Amylase and CRP.
Conclusions: This study have demonstrated that
serum Amylase and Lipase activity increased in acute
pancreatitis and decreased significantly after effective
treatment. Elevated serum Amylase and CRP levels
were associated with severity of pancreatitis during
treatment.

Keywords: acute pancreatitis, Amylase, Lipase,
enzyme kinetics, C-Reactive Protein concentration.

I. DAT VAN PE

Viém tuy cdp (VTC) la mot cap cliu ndi khoa
V@i ty Ié tIr vong cao, tang Triglyceride mau la
mot nguyen nhan dang dudc quan tam bdi day
1a y&u t6 cd thé can thiép dudc va dé bo sét néu
khéng quan tdm dung mirc2. Bén canh do hoat
doé Amylase, Lipase mau la bat budc va phai thuc
hién s6m dé gilp bac sy 1dm sang phat hién va
diéu tri hitu hiéu, dinh lugng Protein phan 'ng C
dugc coi la xét nghiém tiéu chudn va cé nhiéu
hira hen trong danh gia doé nang.

II. DOl TUQNG VA PHU'O'NG PHAP NGHIEN CU'U

Poi tugng, dia diém va thdi gian ‘nghién
cfu: Bénh nhan dén Bénh vién Chg Ray dugc
chan doan xac dinh viém tuy cdp va cd ting
Triglyceride mau. Nghién cru dugc tién hanh tai
khoa Cap Cdu, khoa Noi Tiéu Hoéa, khoa Sinh
héa bénh vién Chg Rdy. Thdi gian tir thang
12/2022 dén thang 10/2023.

Tiéu chuan lua chon bénh: Bénh nhan tur
18 tudi trd 1én dugc chan doan xac dinh viém
tuy cap. Xét nghiém Triglyceride cé tdang ndng
do Triglyceride huyét thanh va bénh nhan dong
y tham gia nghién c(u.

Tiéu chuan loai trir: khi c6 mot trong cac
tiéu chuan sau

Bénh nhan viém tuy cdp khoéng tang
Triglyceride. Bénh nhan cé cac bénh ly man tinh
ndng chua kiém soat dugc nhu: xd gan, bénh ly
ac tinh, bénh tu mién... va thu thap khong du
thong tin can thiét. Bénh nhan hodc ngudi nha
(truGng hgp nang khong ti€p xuc dugc) khong
dong thuan tham gia nghién cuu.

Phucong phap nghién ciru:

Thiét ké nghién ciu: Nghién clu nay
dugc thuc hién theo thiét ké nghién cltu phan
tich cat ngang.

€6 mau: C3 miu C§ mau cla nghlen clu
dugc xac dinh dua vao bién két cudc (blen
outcome), udc tinh ¢ mau cho nghién citu mai
tugng quan gilta hai nhom déi tugng

Cong thirc udc tinh chi s6 trung binh:
(Za+ZB)*o*
n= &*

V@i a=0,05 thi Za=1,96

Vé6i B=0,20 thi ZR=1,04

Theo nghién cflu cla tac gia Jehanli A,
Heath DI va Nguyen H{tu Kham vé hoat do
Amylase, Lipase va CRP & nhom bénh nhan viém
tuy cap tinh dugc n tuong Ung la 74,9; 74,9 va
73. Chon n = 75.

Quy trinh ky thuat xét nghiém: Do hoat
do Amylase va Lipase, nong d0 CRP va
Triglyceride huyét thanh. Dinh lugng Triglyceride
huyét thanh dugc thuc hién dua trén phan (ng
enzyme ba budc cua Fossati véi diém cudi
Trinder trén bo kit thir. Po hoat d6 ctia Amylase
va Lipase huyét thanh bang phucng phap dong
hoc enzyme. Xét nghiém C-Reactive protein
huyét thanh dugc thuc hién béng phuong phap
mien dich d6 duc véi su hién dién cta hat latex.
Cac xét nghiém trén déu thuc hién trén may
Advia1800 va thudc thir cla Siemens Healthcare
Dianostics Inc, Tarytown, USA. Thuc hién ndi va
ngoai kiém tra chét lugng theo quy trinh chuén
phong xét nghlem

Thu thap méu, xi' Iy va béo quan méu:
Bénh nhan dugc 13y 2 mL mau tinh mach ngay
khi nhap vién va sau khi diéu tri 6n dinh (ngay
trudc xuat vién), s dung 6ng nghiém huyét
thanh. Tach huyét thanh trong 4 gig sau khi lay
mau: Ly tam 3000 vong/phut trong 10 phdt. Mau
sau khi tach chiét huyét thanh tién hanh xét
nghiém do hoat d0 Amylase, Lipase va dinh
lugng CRP. Rleng xét nghiém Trlglycerlde doi hoi
phai Iay mau 12 gig khdng &n nén dugc thuc
hién vao budi sang hém sau (néu mau mau &
khoa Cap ctu khong thoa diéu kién nay). Cac
thdng tin 1dm sang nhu tudi, giGi va danh gia do
nang theo CT Severity Index (CTSI) va Balthaza.

Y dirc caa nghién ciru: Nghién clu da
dugc HGi dong Pao duc trong nghién clru Y sinh
hoc clia truGng dai hoc Quéc Té Hong Bang theo
quyét dinh s6 75/PCT-HDDD.

Il. KET QUA NGHIEN cU'U
3.1. Pic diém dan sd nghién ciru
48.0

40
30 26.7
20 12.0 . 13.3
10
, N L

30-39 tudi 40-49 tudi
Hinh 1: Phin bé theo nhom tudi
Nhan xét: Nhom tubi thuGng gap nhat

<30 tudi > 50 tudi
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trong nghién clu la tir 30-39 tudi, chiém 48%.
TuGi trung binh cia nhém la 38,7 £ 9,4, Nhd
nhat: 21 tudi, I6n nhat: 74 tudi.

Thong ké moé ta cho thay: Nam gidi chiém
chi yéu 1a 77,3%. Ty 1& Nam:Nir 13 3,5:1. Da
phan BN c6 miric d6 viém tuy cap la do E, chiém
Ty 18 68%.

3.2. Pinh lugng hoat d6 Amylase,
Lipase va nong do C -Reactive protein

3.2.1. Hoat dé Amylase, Lipase va nong

do CRP huyét thanh
Bang 1: Két qua Amylase, Lipase va
CRP huyét thanh tai thoi diém nhap vién

S6 BN (n=75)[Ty 1é (%)
Binh thutng 13 17,3
Amylase, Tang 62 82,7
(IU/L) .| 476,6£475,7 (Cao nhat
Trung binh | 75402 thap nhit 41)
Binh thutng 0 0
Lipase Tang 75 100
(Iu/L) ., |1010,7+£1067,6 (Cao nhat:
Trung binh | g1 85 3. thép nhét 78,3)
Binh thuGng 6 8,0
CRP Tang 69 92,0
(mg/L) \ 122,3 £+ 81,0 (Cao nhat
Trung binh | ™58, thdp nhat 0,3)

Nhin xét: Bénh nhan viém tuy cap co tang
Triglyceride tai thdi diém nhdp vién cb ty 1&
Amylase tang chi€ém 82,7%, trong khi d6 100%
bénh nhan cé tang Lipase. Ty Ié tdng CRP mau &
da6i tugng nay la 92%

3.2.2. Su thay déi néng dé cdc chat
trong mau truoc va sau diéu tri

Amylase (IU/L)

476.6
600 475, 7
400
1459 =
200 231.0

Amylase Trude diéu tri Amylase Sau diéu trj
Hinh 2: Su thay déi néng dé Amylase mau
truoc va sau diéu tri
Phép kiém T-test bat cdp, p<0,001. Nong d6
Amylase mau gidam sau thgi gian diéu tri c6 y
nghia thong ké.
Lipase (IU/L)
1010.7 =

1067.6
1000
500

0 .

Lipase Trueéc diéu tri

1500

273.1 +
559.2

Lipase Sau diéu tri

Hinh 3: Su thay déi hoat dé Lipase mau
trudc va sau diéu tri
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Phép kiém T-test bat cdp, p<0,001. Hoat dd
Lipase mau giam sau thdi gian diéu tri cd y nghia
thong ké.

CRP (mg/L) 186.9 =

200 778

150

N
° CRP Trude diéu tri CRP Sau diéu tri
Hinh 4: Su thay déi néng dé CRP mau
truodc va sau diéu tri
Phép kiém T-test bat cdp, p<0,001. Nong dd
CRP mau tdng sau thai gian diéu tri c6 y nghia
thong ké véi p<0,001.
3.3. Tuong quan giira hoat d6 Amylase,
Lipase v@i nong do C-Reactive protein
Bang 2: Méi lién quan giifa hoat do
Amylase mau voi phan dé viém tuy cdj
Hoat do Amylase
mau

Gia
trip

Binh
thudng
4 (57,1)

0(0,0)
0 (0,0)

Tang
3 (42,9)
2 (100)
1 (100)

D6 A (n=7)
viém tuy| D(:) B (n=2)
cap theo 539 C(n=1)
Balthaza PO E (N=14)| 4 (28,6) |10 (71,4)
D6 D (n=51)] 5 (9,8) |46 (90,2)
- Ghi nhan c6 su tuong quan yéu gilra
nbng d6 Amyase mau tai thdi diém diéu tri véi
phan d0 viém tuy cap. Mdc do viém tuy cap
cang nang kha nang tang hoat do0 Amylase mau
cang cao.

Phan do

0,038

T8l

r=0.512, p<0.001

e truwso didu o I(LIL)

Hlﬂh 5: T u’o‘ng quan tuyen tinh glu’a CTSI
voi Amylase liuc nhap vién(U/L)
- C6 su tudng quan thuan mic dé kha
gilta hoat d6 Amylase mau tai thdi diém nhap
vién vGi thang di€ém CTSI.

Creactive protein trore diéuri (mgldl)

0.0
oo e e

Phan ue viam tuy,

Hinh 6: Tuong quan néng do CRP mau tai



TAP CHi Y HOC VIET NAM TAP 549 — THANG 4 - SO 2 - 2025

thoi diém nhap vién vdéi mic dé viém tuy
cadp theo Balthaza
Phép kiém Anova: p=0.001. M{c dd viém
tuy cdp cang nang kha nang tang nong d6 CRP
mau cang cao.

IV. BAN LUAN

Pac diém dich t€, 1am sang: Tudi trung
binh ctia nhém nghién ciu la 38,72 £+ 9,39; nho
nhat 13 21 tudi, I16n nhat 1a 74 tudi va ty 1é
nam/nif la 3,4/1. Nghién clu cla tac gia Kha
Hru Nhan? cling ghi nhan ty Ié nam cao gap ba
lan nit, tudi trung binh 13 40,7 + 12,3, phan bd
nhém tudi trong nghién clu ghi nhan 92,2%
bénh nhan < 60 tudi, bénh nhan trén 60 tudi chi
cd 7,8%. Cac nghién cltu khac cling cho két qua
tugng tu*~.

Chdng t6i ghi nhan da s6 bénh nhan nhap
vién déu co triéu chiing dau bung. Tac giad Kha
Hiru Nhan3 ghi nhan dau bung vung thugng vi
gap & 100% bénh nhan, ké ti€p la non 83,5% va
tiéu Iong 2,9%. Nhin chung cac nghién ciu déu
¢ déc diém 1am sang tudng tu’ nhau

Hoat do Amylase va Lipase huyét thanh
va nong do CRP & bénh nhan viém tuy cap
c6 tang Triglyceride: Tai thdi diém nhap vién,
bénh nhan cé chi s6 Amylase tdang chiém 82,7%.
Chi s6 Amylase trung binh cia nhdom BN nghién
cltu la 476,6 IU/L tai thdi diém nhap vién. Tat ca
bénh nhan déu c6 men Lipase tang, trung binh
la 1010,69 IU/L tai thdi diém nhap vién. Mlrc dd
tang Triglyceride mau trong nghién clu cta Kha
Hiru Nhan3® véi 3 mic tu 150-499mg/dL, 500-
1000mg/dL va >1000mg/dL co ty |é déu cao gan
nhu tugng duang theo th( tu la 35%, 26,2% va
38,8%. Trong nghién clu cla tac gia Liang
Wang (2020)7, ty Ié tang lipid mau & bénh nhan
viém tuy mat, viém tuy tang lipid mau va viém
tuy do rugu lan lugt la 10,6%, 11,5% va 40%.
Bénh nhan cd hoat d0 Amylase mau va Lipase
mau tang chiém 77,57%. SO bénh nhan cé hoat
ddé Amylase mau va Lipase mau binh thugng
chiém 7,5% tdng s6 bénh nhan. )

Xac dinh hoat do Amylase, Lipase bang
phucong phap do dong hoc enzyme va C -
Reactive protein bang phudng phap mién
dich do duc: Nghién c(tu cta Kha Hitu Nhan3
ghi nhan déc diém Amylase mau trong nhém
bénh nhan nghién clu la tri s6 Amylase mau >3
[an binh thudng chiém ty 1€ 52,4%, cho thay cac
trudng hgp viém tuy cdp co tang Triglyceride
mau, Amylase mau chi giup chan doan khoang
50%. Trong khi d6 Lipase mau tang trén 3 lan
binh thuGng cé ty 1€ la 92,9%, la xét nghiém uu
th& han Amylase mau khi chdn doan viém tuy

cap co tang Triglyceride mau.

Cac nghién cru cho thay Lipase huyét thanh
c¢d do nhay doéi véi viéem tuy cap tUr 82-100%,
Amylase huyét thanh c6 d6 nhay chan doan viém
tuy cap tir 67 — 83% va do dac hi€u la 85-98%.
Tang Lipase xay ra s6m han va kéo dai han so
vGi tdng Amylase va do dé dac biét hitu ich &
nhitng bénh nhan xuat hién > 24 gid sau khi bat
dau dau bénh nhan bi viém tuy cap.

CRP la protein phan (ng cap khong dac hiéu,
nong do CRP sé tang trong viém tuy cap khi cg
thé bj ton thucng md hodc cd kich thich viém.
Trong nghién clu cla Liang Wang (2020)7, do
nhay va dé dac hiéu cta CRP chi dat 59,8% va
56,2% trong chan doan viém tuy cip. Piéu nay
chi ra rdng CRP c6 dd nhay va do dac hiéu thap
dé chan doén viém tuy cap, khéng thé diing CRP
don déc dé chan doan viém tuy cdp vi d6 chinh
xac thap.

Moi lién quan giita hoat do Amylase,
Lipase va nong do C-Reactive protein trén
bénh nhan viém tuy cap c6 tang
Triglyceride huyét thanh: Gia tri Lipase mau
bat thudng hay gap hon so vdi gia tri Amylase
mau va trd nén phd bién hon vdi cac biéu hién
mudn, khi hoat d6 Amylase c6 xu huéng trg lai
binh thuGng thi hoat do Lipase mau van con cao.
Lipase da dugc chirng minh la duy tri & hoat do
cao lau han Amylase sau khi viém tuy cdp. Theo
hudng dan cia Hiép hoi Tiéu héa Anh vé diéu tri
viém tuy cdp, Lipase la trong tam chinh trong
chan doan viém tuy cap.

Ching téi ghi nhan tai thdi diém nhap vién
clia bénh nhan viém tuy cap, khéng cé su tucng
guan cd y nghia thong ké vé hoat d6 Amylase,
Lipase, ndong do6 CRP trong mau va Triglyceride.
Tuy nhién tai thoi diém diéu tri, cd sy tuong
guan cd y nghia thong ké vé phan do ndng viém
tuy véi hoat do0 Amylase va néng d6 CRP mau.
Mic d6 viém tuy cdp cang nang ndéng do
Amylase va CRP mau cang cao.

V. KET LUAN

DGi tugng bénh nhan vién tuy cap co tang
Triglyceride, ty 1€ tang hoat do Lipase huyét
thanh chiém 100% nhiéu hon ty 1€ tang Amylase
va CRP [an lugt la 83% va 92%. Hoat do
Amylase va Lipase huyét thanh thay déi theo
dién ti€én bénh. Cé su tudng quan thuan gilra
nong d6 Amyase huyét thanh v8i mic d6 viém
tuy cap. Viém tuy cdp cang nang hoat do
Amylase va ndng dé CRP huyét thanh cang cao.
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CHE PO NUOI DUO'NG TRONG 3 NGAY SAU NHAP VIEN
CUA NGUO'I BENH COVID-19 MU’C PO NANG, NGUY KICH
TAI BENH VIEN PIEU TRI NGU'O'I BENH COVID-19
TRU'C THUQC BENH VIEN PAI HOC Y HA NOI NAM 2021-2022

TOM TAT

Muc tiéu: Nghién clfu nhdm danh gia tinh trang
dinh du8ng va ché d6 nub6i dudng trong 3 ngay dau
sau nhap vién clia ngudi bénh COVID-19 mirc d6 nang
va nguy kich tai Bénh vién Diéu tri Ngudi bénh COVID-
19 truc thudc Bénh vién Pai hoc Y Ha N6i. Phuang
phap Nghién citu mé ta cat ngang dugc thuc hién
trén 101 bénh nhan tu thang 10/2021 dén thang
10/2022. D{ liéu dudc thu thap tir biéu mau danh g|a
tinh trang dinh du@ng va hdi chirng nudi an lai tren
bénh an dién tir. Tinh trang dinh derng dudgc danh gia
theo tiéu chuén GLIM va cac chi s6 can 1am sang nhu
Albumin, Prealbumin va Vitamin D. Ché& do nudi derng
dugc mo ta dua trén nang lugng, protein, lipid, va cac
vi chat dinh dufdng cung cap qua dudng tiéu héa va
tinh mach. K&t qua: Do tudi trung binh cla dai tugng
13 73,18 + 13,78 tudi, vdi 88,12% trén 60 tudi. Ty Ie
suy dinh du‘dng danh gia theo chi s3 Albumin va
Prealbumin lan lugt la 91,09% va 72,83%. Trong 3
ngay dau, ty I& bénh nhan dugc nubi duGng qua
dudng tiéu hoda hoan toan giam tur 56,43% ngay dau
tién xudng 42,57% ngay thr ba. Nang lugng cung cap
tang dan qua cac ngay, dat trung binh 1058,69 +
305,64 keal (86% nhu cau khuyén nghi) vao ngay dau
tién va 1198,47 + 318,29 kcal (97% nhu céau khuyén
nghi) vao ngay th( ba. K&t luan: Tinh trang dinh
dufdng kém phd bién & nhém bénh nhan COVID-19
nang, nguy kich. Viéc tédng cudng nudi dudng va cung
cap day du nang lugng, protein va vi chat dinh duGng
trong giai doan dau nhap vién cé vai tro quan trong
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trong cai thién két qua diéu tri. Tu’ khod: COVID-19,
ché do nuoi i dung, tinh trang dinh duGng, ICU, nudi
dudng qua ong thong da day

Vlet tat: DTNC: D6i tuong nghlen ctu, NCKN:
Nhu cau khuyén nghi, ICU: Ban vi hoi siic tlch cuc -
Insentive Care Unit, SDD: Suy dinh dugng.

SUMMARY
NUTRITIONAL REGIMENS DURING THE
FIRST 3 DAYS OF HOSPITALIZATION FOR
SEVERE AND CRITICAL COVID-19
PATIENTS AT THE COVID-19 TREATMENT
HOSPITAL UNDER HANOI MEDICAL

UNIVERSITY HOSPITAL IN 2021-2022

Objective: This study aimed to assess the
nutritional status and nutritional regimens during the
first 3 days of hospitalization for severe and critical
COVID-19 patients at the COVID-19 Treatment
Hospital under Hanoi Medical University Hospital.
Methods: A cross-sectional descriptive study was
conducted on 101 patients from October 2021 to
October 2022. Data were collected from electronic
medical records using nutritional status and refeeding
syndrome assessment forms. Nutritional status was
assessed using the GLIM criteria and laboratory
indicators such as Albumin, Prealbumin, and Vitamin
D. Nutritional regimens were described based on
energy, protein, lipid, and micronutrients provided via
enteral and parenteral routes. Results: The average
age of the subjects was 73.18 = 13.78 years, with
88.12% being over 60 years old. The rates of
malnutrition assessed by Albumin and Prealbumin
were 91.09% and 72.83%, respectively. Over the first
3 days, the proportion of patients receiving complete
enteral nutrition decreased from 56.43% on the first
day to 42.57% on the third day. The provided energy
gradually increased over the days, reaching an



