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XAY DUNG BIEU MAU PANH GIA TINH TRANG DINH DUONG
VA NGUY CO' HOI CHU’NG NUOI AN LAI TREN BENH AN PIEN TU
TAI BENH VIEN PIEU TRI NGU'O'l BENH COVID-19,

BENH VIEN PAI HOC Y HA NOI

Nguyén Thity Linh'2, Nguyén Thi Diu?, Hoang Thi Hoa!,

TOM TAT B
Nghién clru nhdm muc tiéu xdy dung biéu mau
danh gia tinh trang dinh duBng cho nguGi bénh
COVID-19 trén bénh an dién tr, dong thdi xac dinh
tinh trang dinh du’dng va _nguy cd hoi cerng nudi an
lai. T6ng quan mot s6 cong cu danh gid tinh trang
dinh duBng (SGA, MNA, PG-SGA, GLIM), mot sb
khuyén cdo danh gia nguy cc hdi chL'rng nudi an lai
(NICE, IrSPEN, ASPEN 2020) va nghién cttu h6i ctu tur
bénh an dién tLr vé tinh trang dinh duGng va nguy co
hoi chiing nuéi an lai. Nghlen cltu lya chon cong cu
GLIM dé dua vao biéu mau danh gid tinh trang dinh
duGng, luya chon khuyén cdo cla ASPEN 2020 danh
gia nguy cd hoi ching nudi &n lai. Danh gia tinh trang
dinh duGng trén 482 ngudi bénh nam 2021 cho thay,
ty 1é suy dinh duGng theo GLIM la 36,9%, trong dé
suy dinh duGng mc do vira la 22% va 14,9% muic do
nang. 17,0% bénh nhan COVID-19 cé nguy cd hoi
ching nudi an lai, nguy cg hdi chiing nu6i an lai murc
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do nang chiém 7,0%.
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COVID-19, Bénh vién Diéu tri Ngudi bénh COVID-19.

SUMMARY

CONSTRUCTING THE NUTRITIONAL
STATUS AND THE RISK OF REFEEDING
SYNDROME ASSESSMENT FORM ON
ELECTRIC MEDICAL RECORDS AT COVID-
19 PATIENTS TREATMENT HOSPITAL,
HANOI MEDICAL UNIVERSITY HOSPITAL

In this research, we construct formal forms for
assessing the nutritional status and the risk of
refeeding syndrome for COVID-19 patients. Analysing
different methods for assessing the nutritional status,
such as SGA, MNA, PG-SGA, GLIM; guidelines for
refeeding syndrome (NICE, IrSPEN, ASPEN 2020) and
retrospective study from electronic medical records on
nutritional status and risk of refeeding syndrome.
Based on GLIM criteria for assessing the nutritional
status of 482 patients in 2021, the percentage of
patients who had malnutrition was 36.9%, of which
22% for moderate and 14.9% for severe malnutrition.
17.0% of patients suffer from the risk of refeeding
syndrome, of which 7.0% for severe risk.

Keywords: nutritonal status form, GLIM,
refeeding syndrome, COVID-19 patient, COVID-19
Patients Treatment Hospital
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I. DAT VAN DE

Bénh Coronavirus (COVID-19) la moét hoi
chirng ho hap c§p tinh do Coronavirus 2 (SARS-
COV-2) gay ra, gay ra dai dich va stic khoe cong
dong toan cau hién nay. NguGi b nhiém c6 thé
khong co trleu ching, phat trién céc triéu ching
nhe hoac nang lam tang nguy cc suy dinh duGng
va cac bién chiing lién quan. 1

Suy dinh duBng cd thé gay suy giam mién
dich, khuyét tat chiic nang va chat lugng cudc
s6ng kém, do do6 tang thai gian ndm vién, nguy
cd bién chiing 1dm sang va phéi, phai nhap cac
dan vi diéu tri tich cuc (ICU), va tién lugng lam
sang xau. Do dd, viéc tdm soat, chdn doan va
diéu tri suy dinh du8ng la rat can thiét doi vdi tat
cd ngudi bénh COVID-19, dac biét la nhiing
ngudi bénh co6 thdi gian ndm ICU 1au han.! Bén
canh dd, nguy cé mac hdi chliing nudi an lai kha
phG bién & ngudi bénh ndng cling nhu ngudi
bénh mac COVID-19. Pay la mdt tinh trang rdi
loan chuyén hda xay ra do nudi duBng ting qua
nhanh hodc qua nhiéu nang lugng trén mot
ngudi bénh khong dugc nudi duBng hodc nudi
dudng kém kéo dai. Hoi chling nudi &n lai cd thé
lam tram trong thém tinh trang bénh néu khong
diéu tri du phong.?

Tai Viét Nam, khi lan song thf tu’ cta dai dich
COVID-19 bung phét, s6 ca mac mdi va ti vong
téng cao. D& chudn bj diéu kién t6t nhat cho diéu
tri ngudi bénh COVID-19, mét bénh vién 500
giuGng bénh dugc thanh lap tai Hoang Mai, Ha
NOi v&i muc dich diéu tri ngudi bénh COVID-19 tai
Ha NOi va cac khu vuc 1an can. Khoa Dinh duGng
— Tiét ché, Bénh vién Diéu tri nguGi bénh COVID-
19 da thi€t Iap mot quy trinh danh gia tinh trang
dinh duBng va nguy cd héi chirng nubi an lai cho
ngudi bénh COVID-19 nhéap vién theo hudng dan
cap nhat nhat nhdm phat hién sém nguy cg suy
dinh du’dng va nguy cg lién quan dén nuoi du’dng
cua ngu’dl bénh, dong thdi, 4p dung biéu mau
danh gid nham xac dinh t|nh trang dinh duGng va
nguy cd hoi chirng nudi an lai clia ngudi bénh trén
bénh an dién tr tai Bénh vién diéu tri ngudi bénh
COVID-19 nam 2021.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghlen cliru

Muc tiéu 1. Tong quan tai liéu d&€ xay dLrng
bi€u mau danh gid tinh trang dinh dudng va
nguy cd héi chirng nudi an lai.

Muc tiéu 2. Nghién ciu md td cat ngang
thong qua hoi ctu bénh an dién tr ngudi bénh
COVID-19 tai Bénh vién Diéu tri ngudi bénh
COVID-19 tur thang 9/2021 dén thang 12/2021.
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2.2. Thoi gian, dia di€ém va déi tuong
nghién ci'u

> Thdi gian:
12/2021.

> Pia diém: Bénh vién diéu tri ngudi bénh
COVID-19 truc thudc Bénh vién Bai hoc Y Ha Noi.

> Doi tugng nghién ctu: Muc tiéu 1. Cac cong
cu va phudgng phap danh gia tinh trang dinh
duGng va nguy cd hoi chifng nudi an lai. Muc tiéu
2: Ngudi bénh trén 18 tudi dugc chan dodn mac
COVID-19 dang diéu tri tai bénh vién. Nghién clru
loai trir nguGi bénh ndng va nguy kich thg may,
phu nif dang mang thai va cho con bd.

2.3. C& mau va cac chon mau

Muc tiéu 1: Cac cdng cu phd bién dang dugc
ap dung d€ déanh gid tinh trang dinh dudng cho
ngudi trudng thanh SGA, MNA, PG-SGA, GLIM.

Muc tiéu 2: Toan bd ngudi bénh trén 18 tudi
du tiéu chuan lva chon dugc danh gia tinh trang
dinh duBng trong vong 24-48 giG dau nhap vién
diéu tri tai bénh vién tur thang 9/2021 dén thang
12/2021.

2.4. Bién s0, chi s0 nghién ciru

Muc tiéu 1: + Bd cong cu danh gid téng thé
chi quan (SGA-Subjective Global Assessment):
Nhirng thong tin cia SGA bao gom 10 tiéu chi va
danh gia theo mic dé A: Khong nguy cd suy
dinh duGng; B: Nguy cc nhe; C: Nguy cd cao.?

+ B cdng cu danh gia dinh duBng t8i thi€u
(MNA- Mini Nutritional Assessment): Trong do,
24-30 diém: Tinh trang dinh dudng binh thudng;
17-23,5: ¢6 nguy cd suy dinh dugng; dugi 17
diém: Suy dinh dudng.

+ Phuong phap danh gia téng thé chu quan
PG-SGA (Patient — Generated Subjective Global
Assessment): Nguy cd SDD clia nguGi bénh theo
3 mic d6: PG-SGA A (dinh duGng t6t); PG-SGA B
(SDD nhe hoac vira hay cé nguy cd SDD); PG-
SGA C (SDD nang).

+ Danh gid tinh trang dinh duGng theo ti€u
chudn GLIM (Global Leadership Initiative on
Malnutrition) dua trén 5 tiéu chi, gobm 3 tiéu chi
thuc thé (chi s6 khéi co thé thdp, gidm cén
khong chu dich, giam khoi cg) va 2 tiéu chi
nguyén nhan (gidm khdu phan &n, tinh trang
bénh tat va viém hé thong).*

+ Nguy c@ hoi chifng nudi an lai: khuyén cado
cta NICE (National Institute for Health and Care
Excellence, IrSPEN (Irish Society for Clinical
Nutrition & Metabolism) va ASPEN 2020 (the
American Society for Parenteral and Enteral
Nutrition).3

Muc tiéu 2: gébm: Tudi, gidi; Tinh trang dinh

Tu thang 9/2021 - thang


https://irspen.ie/
https://irspen.ie/
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duBng: Banh gia tinh trang dinh duGng theo tiéu
chudn GLIM; Dénh gid nguy co hdi chiing nudi
an lai (HCNAL) theo ASPEN 2020.

2.5. X ly s6 liéu. SO liéu sau khi thu thap
dudc ki€ém tra, loai bd cac gid tri khdng phu hop
va XU ly cac test théng ké bang phan mém Stata
15.0. Cac bién s6 dugc mé ta bdng ty 1€ phan
tram, gia tri trung binh, stif dung hoi quy logistic
cho maGi lién quan OR su khac biét co y nghia
thong ké véi p < 0,05.

2.6. Pao dirc nghién ciru. Nghién clu
dugc chap thuan bai hoi dong dao duic Y sinh
hoc cta Trudng dai hoc Y Ha Noi s6 800/GCN-
HDDDDNCYSH-DHYHN ngay 28/12/2022.

II1. KET QUA NGHIEN CUU _

3.1. Xay dung biéu mau danh gia tinh
trang dinh dudng va nguy cc hoi chirng
nudi an lai. Nghién clru va so sanh uu, nhugc
diém cla mdt s6 cdng cu danh gid tinh trang
dinh duGng bao gom SGA, MNA, PG-SGA, GLIM.
MNA dugc khuyén cdo danh gid tinh trang dinh
duBng cho ngudi cao tudi, PG-SGA ddc hiéu han
cho ngudi bénh ung thu, SGA phu hgp danh gia
tinh trang dinh du@ng cho ngudi trudng thanh tir
18-64 tudi, tuy nhién cé nhugc diém la tén nhiéu
thai gian ti€p xic vdi ngudi bénh, do d6 lam
tang nguy cc lay nhiém d6i véi nhan vién y té.
GLIM dugc danh gid la céng cu ton it thdi gian
giao ti€p vGi ngudi bénh, dua trén cac dau hiéu
thuc thé thong qua kham lam sang cla ngudi
bénh, diéu nay gilp rit ngan thoi gian ti€p xuc

v@i nguGi bénh. Do dé, nhdm nghién clu lua
chon GLIM lam cong cu danh gia tinh trang dinh
duBng clda ngugi bénh COVID-19. Badi véi nguy
cd héi chiing nubi &n lai, tong quan tai liéu
huéng dan cia NICE, IrSPEN cho thdy, hai
hudng dan nay thi€u cac chi sd vé 1am sang dé
danh gia nhu teo cg, méat I6p m& dudi da, cling
nhu khuyén cao du phong cia NICE kha chung
cho cac murc d6 nguy cd héi chirng nudi an lai.
Khuyén cdo cua ASPEN dua ra dudc cac triéu
chirng lam sang, mdc khuyén cdo nang lugng chi
tiét va dugc su dong thuan cao clia cac chuyén
gia. Do d6, nghién citu lua chon khuyén cao cua
ASPEN 2020 dé€ dua vao biéu mau danh gia.

Nghién c(tu dua ra bi€u mau gbm 2 phan:
phan 1. Banh gid tinh trang dinh dudng theo
GLIM; phan 2. Banh gia nguy cc hoi chiing nudi
4n lai. Biéu mau dugc tich hop vao bénh an diéu
tr. NguGi bénh nhap vién trong vong 24 gig dau
dudc danh gid can nang, chiéu cao, tinh trang
giam can, danh gia khéi cg, bé day I16p md dudi
da, khdu phan &n 24 gig, tinh trang viém & ngudi
bénh COVID-19 dugc danh gid gdap & 100%
ngudi bénh. .

Tuong tu v6i bi€u mau danh gid tinh trang
dinh duBng, chdn doan nguy cc héi chirng nudi
an lai dudc tu dong danh gia sau khi co6 cac dir
liéu vé& BMI, tinh trang giam cén, khéi cd, khau
phan tU phan 1. Phan mén dua ra canh bao
nguGi bénh cé nguy cd hodi chirng nubi an lai va
phan loai mdrc d6 nguy cd (Biéu mau 1).

Biéu mau 1. Panh gia tinh trang dinh duéng va nguy co héi chirng nudi dn lai

1. Panh gia tinh trang dinh duéng — glim 2018 Mirc do
o n f L bt Binh \ <
A. Tiéu chi kiéu hinh thudng Vua |Nang
Khong thap: BMI >20 néu dudi 70 tudi hodc > 22 néu tu L]
70 tudi trd 1én
1. Chi s8 khéi [ Thap mic do vira: <20 néu dui 70 tudi hoc < 22 néu O
co thé (BMI) tr 70 tudi trd lén
Thap muic do néng: <18,5 néu dudi 70 tdi hogc <20 [
néu tir 70 tudi trg 1én
s A Khoéng giam [ ]
2. Giam can T
A gy Muc d6 vua -
khong chu dich Miic 46 nang ]
3. Khéi co/ bé Khong giam ]
day I6p mG Giam nhe dén trung binh L]
dudi da Giam nang _—
B. Tiéu chi nguyén nhan
1. Khau phan Khdng giam ]
an (so v@i binh Giam < 50% khau phan an vao -
thudng) Giam < 75% khau phan an vao L
2. Tinh trang viém/chan thuong hoac cac bénh man tinh lién quan (Co/khong)
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Chan doan dinh duéng

C6 chan doan SDD khi c6 it nhét 1 tiéu chi thuc thé va 1 tiéu chi nguyén
nhan. Phan loai SDD vura khi c6 mét tiéu chi thuc thé ¢ murc d6 vira va
phén loai SDD nang khi cé mot tiéu chi thuc thé & mdc dé nang.

Phan loai:
[Suy dinh dudng ndng
[(Suy dinh duGng vira
[Khong suy dinh duGng

II. CHAN POAN NGUY CO HOI CHUNG NUOI AN LAI

Nguy cg trung binh: 2 tiéu chi trg Ién

Nguy cc nang: 1 tiéu chi trd Ién

BMI [116-18.5 O<16
Giam :?:6?190&“ y 0OGiam can mic do: mirc do vira [Giam can mdc do: mac do nang

Giam lugng thirc
an an vao trén 10

) iy
ngay an vao

[Giam lugng &n vao: giam 50% khau phéan

[Giam lugng dn vao: giam 75%
khau phan an vao

Giam kali,
phospho, Mg

[Giam Kali, phospho < 30%

[Giam Kali, phospho >= 30%

Mat khoi co, 16p
md du'di da

[Giam khoi ca/bé day I6p m& dudi da: murc
dd nhe dén trung binh

[Giam khoi co/bé day I6p ma dudi
da: m{c d6 nang

Két luan [CNguy cd cao

[CNguy cd trung bin

[Khong c6 nguy co

3.2. Ty lé suy dinh duGng va nguy co
hoi chirng nuéi an lai 6 ngu'si bénh tai bénh
vién nam 2021. Nghién c(iu ti€n hanh trén 482
ngudi bénh vdi ty 1& nam 45,9%, nit 54,1%; tudi
trung binh 13 52,1 + 20,06 tudi.

Bang 2. Tiéu chi danh gia theo GLIM 2018

A  ax s SO [+ a
Tiéu chi danh gia Iuvgng Tilé
Thuc thé
BMI thap < 18,5 (< 70 tudi) | 32 [6,6%
(kg/m?) [<20 (>=70tudi) | 29 |6,0%
Giam can Kho”gig'ni”i‘t hodc | 436 l90,5%
knomo ch ™ Micdovia | 44 [9,1%
MUrc d6 nang 2 10,4%
Giam khéi Khong giam 419 [86,9%
cd/bé day I8p |[Nhe dén trung binh| 47 [9,8%
md& duGi da Nang 16 [3,3%
Nguyén nhan
0 “ oy Khong giam 387 180,3%
Khau phan an =5+ 2"506% NCKN | 76 |15.8%
Ganh nang
bénh tat/Tinh COVID-19 100%
trang viém

Bang 2 theo tiéu chi danh gia GLIM cho thay
ty 1€ thi€u nang lugng trudng dién & ngudi bénh
dudi 70 tudi la 6,6%, giam can khéng chu dich
muc do via la 9,1%, giam khGi ca/bé day I6p
md dudi da mirc do nhe dén trung binh chiém
9,8%. Khiu phan &n cua ngudi bénh COVID-19
khong dat 50% NCKN chi€ ty 1€ la 15,8%.

Biéu d6 1 cho thdy 36,9% s6 ngudi bénh
COVID-19 c¢6 suy dinh duGng, trong d6 chu yéu
suy dinh duGng mirc do vira la 22% va 14,9%
suy dinh du@ng muic d6 nang.
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Binh thuéng
x SDD mirc do vira
+ SDD mirc dé nang

63,1

Biéu dé 1. Phén loai mirc dé dinh dudng
theo GLIM
7,0%,....

10,0%
Khéng c6 nguy co

= Nguy co mire do vira

# Nguy co mirc do nang
83,0%

Biéu db 2. Phan loai nguy co héi chirng
nuéi an lai
Két qua nghién clu cho thady cd6 17,0%
ngudi bénh COVID-19 c6 nguy cd hoi chirng nubi
an lai mic doé vira, nguy cd hoi chiing nudi an lai
mic d0 nang chiém 7,0% va muic do6 via la
10,0%.

Bang 3. Ty Ié nguoi bénh co nguy co
hoi chirng nuéi an lai

Tiéu chi danh gia uri% o Tile

3 < 16,0 7 [1,5%

BMI (kg/m?) 16,0-18,5 20 |8,3%
Giam can Mrc do vua 44 19,1%
khéng chu dich| Mdc d6 ndng 2 10,4%
Giam khoi cd/ | Nhe dén trung 47 19,8%
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bé day I6p md& binh
dudi da Ndng 16 [3,3%
» « v |Dat 50-75% NCKN| 19 |3,9%
Khau phan an 5425095 NCKN | 76 [15,8%
Giam Kali, Giam dudi 30% 57 |11,8%
phospho Giam trén 30% 4 10,8%

Két qua bang 3 cho thdy ngudi bénh COIVD-
19 c6 BMI tr 16 -18,5 chiém 8,3%, giam can
khong chu dich mirc do vira la 9,1%, giam khoi
cd/bé day I6p m3 dudi da mirc do nhe dén trung
binh 13 9,8%, khdu phan &n khdng dat 50%
NCKN la 15,8% va cé muc giam kali, phospho
dudi 30% la 11,8%.

IV. BAN LUAN

Ty |é suy dinh duGng dao dong tir 42% dén
66,7% trong cac nghién clitu khac nhau va cao
hon & cac nguGi bénh nang.® Trudc day cac
nghién cltu danh gid tinh trang dinh duGng
thuding st dung bd cdng cu danh gia téng thé
chu quan (SGA). Tuy nhién, tat cd ngudi bénh
COVID-19 mirc d0 nang co tinh trang viém rat
nang. Cac tiéu chi danh gid GLIM gilp tiét kiém
thi gian, ddy nhanh qua trinh danh gia va giam
thai gian ti€p xdc véi ngudi bénh nhiem COVID-
19. Do dé, chiing t6i thdy rdng viéc ap dung biéu
mau bao gém bo tiéu chi GLIM va danh gia nguy
cd hoi chifng nudi an lai trén bénh an dién tl la
rat can thiét.

Két qua nghién clru ¢ ngudi bénh COVID-19
cta ching tdi thdy rang 36,9% ngudi bénh bi
suy dinh duGng, trong dé suy dinh duGng nang
chiém 14,9%. Ty |é suy dinh duGng trong nghién
clu tuong doi cao. Tuy nhién, két qua nay thap
han so véi nghién ctru cla Li va cong su tai Vi
Han (52,7%). Piéu nay cd thé giai thich do trong
nghién cltu cla Li ngudi bénh COVID-19 la ngudi
cao tudi va danh gia tinh trang dinh dudng bang
bd cdng cu MNA.® Biém manh trong nghién clu
cla ching toi trén ngudi bénh COVID-19 khi st
dung céc tiéu chi GLIM dé€ danh gid dinh dudng.
Giam can khong chu dich cia d6i tugng trong
nghién cltu cla ching t6i (9,5%) thap hon mot
nghién clu cla Phap nam 2020 cling trén ngudi
bénh COVID-19 nang diéu tri tai ICU (57%).> Ty
Ié giam khdi co trong nghién cliu la 13,1% thap
han nghién ctu tai Y ndm 2021 (28,7%, dd tudi
trung binh 61,3 £ 15 tudi).”

T lau RS da dugc coi la mot bién ching
nghiém trong tiém &n khi can thiép dinh dudng,
tuy nhién do chua cé nhiéu cac bang chirng khoa
hoc nén thudng bi bo qua. Trong nghién cltu clia
ching t6i 17,0% ngudi bénh COVID-19 cé nguy
Cd RS, trong d6 nguy cd RS mirc d6 nang chi€ém

7,0%. Két qua cla ching t6i thap hon nghién
clru cta Iran ndm 2022 (82%) c6 thé do ngudng
ha kali mau, giam phosphat mau va ha magie
mau co6 su’ chénh léch.8

V. KET LUAN

Bi€u mau danh gia tinh trang dinh dudng
theo GLIM va nguy cd hdi chitng nudi an lai theo
khuyén cao clia ASPEN 2020 dudc lua chon ap
dung trén phan mém bénh an dién t tai bénh
vién Diéu tri ngudi bénh COVID-19 dua trén
nhitng danh gid vé uu nhudc di€ém cla cac
phudng phap va bd cong cu hién nay. Tinh trang
dinh duGng theo GLIM dugc danh gia véi ty 1é
36,9% ngudi bénh cé suy dinh duGng. Nguy co
h6i chirng nubi an lai dugc danh gia cho tat ca
ngudi bénh vai ty 1€ 17,0%. Bi€éu mau va quy
trinh danh gia tinh trang dinh duGng va hoi
chitng nudi an lai nén dudc trién khai va ap dung
thudng quy tai cac bénh vién dé tir dé dua ra
cac hudng dan can thiép dinh duGng phu hop.

TAI LIEU THAM KHAO

1. Correia MITD, Perman MI, Waitzberg DL.
Hospital malnutrition in Latin America: A
systematic review. Clin Nutr. 2017;36(4):958-967.
doi:10.1016/j.cInu.2016.06.025

2. da Silva ISV, Seres DS, Sabino K, et al.
ASPEN  Consensus  Recommendations  for
Refeeding  Syndrome. Nutr  Clin  Pract.
2020;35(2):178-195. doi:10.1002/ncp.10474

3. Detsky AS, McLaughlin JR, Baker JP, et al.
What is subjective global assessment of
nutritional status? JPEN J Parenter Enteral Nutr.
1987;11(1):8-13.
doi:10.1177/014860718701100108

4. Cederholm T, Jensen GL, Correia MITD, et
al. GLIM criteria for the diagnosis of malnutrition -
A consensus report from the global clinical
nutrition community. Clin Nutr. 2019;38(1):1-9.
doi:10.1016/j.clnu.2018.08.002

5. Bedock D, Bel Lassen P, Mathian A, et al.
Prevalence and severity of malnutrition in
hospitalized COVID-19 patients. Clin Nutr ESPEN.
2020;40:214-219.
doi:10.1016/j.clnesp.2020.09.018

6. Li T, Zhang Y, Gong C, et al. Prevalence of
malnutrition and analysis of related factors in
elderly patients with COVID-19 in Wuhan, China.
Eur J Clin Nutr. 2020;74(6):871-875.
doi:10.1038/s41430-020-0642-3

7. Giraudo C, Librizzi G, Fichera G, et al.
Reduced muscle mass as predictor of intensive
care unit hospitalization in COVID-19 patients.
PLOS ONE. 2021;16(6):e0253433.
doi:10.1371/journal.pone.0253433

8. Vahdat Shariatpanahi Z, Vahdat
Shariatpanahi M, Shahbazi E, Shahbazi S.
Refeeding Syndrome and Its Related Factors in
Critically IIl Coronavirus Disease 2019 Patients: A
Prospective  Cohort  Study. Front  Nutr.
2022;9:830457. doi:10.3389/fnut.2022.830457

193



