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SUMMARY
Diabetes increased infection severity and
mortality in patients with COVID-19

Background: Diabetes has been associated
with increased COVID-19-related mortality,
but the association between modifiable risk
factors, including hyperglycaemia and obesity,
and COVID-19-related mortality among
people with diabetes is unclear. We assessed
associations between risk factors and COVID-
19-related mortality in people with diabetes.
Methodology: PubMed database and Google
Scholar were searched using the key terms
'‘COVID-19, 'SARS-CoV-2', 'diabetes,
‘antidiabetic therapy' up to April 2, 2020. Full
texts of the retrieved articles were accessed.
Results: There is evidence of increased
incidence and severity of COVID-19 in
patients with diabetes. COVID-19 could have
effect on the pathophysiology of diabetes.
Blood glucose control is important not only
for patients who are infected with COVID-19,
but also for those without the disease.
Innovations like telemedicine are useful to
treat patients with diabetes in today's times.
Conclusion: Covid-19 patients with diabetes
had worse outcomes compared with the sex-
and age-matched patients without diabetes.
Older age and comorbid hypertension
independently contributed to in-hospital death
of patients with diabetes.
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TOM TAT
Din nhgp: Déi thiao duong (PTD) lién
quan dén gia ting tir vong khi bénh nhan
nhiém covid-19 nhung mbi lién quan giita
nhing yéu t6 nguy co (YTNC) c6 thé thay ddi
dugc bao gdm ting glucose va béo phi véi tir
vong do covid-19 & bénh nhan (BN) BTD van
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con chua hoan toan sang to6. Bai bdo s€ phan
tich mdi lién quan giita YTNC va tir vong do
covid-19 & BN DTD. Phwong phdp: S6 licu
dugc cong bd rat ra tir cac bai bao trén mang
dua vao tir khoa: covid-19; SARS-CoV?2,
DTD trén y van tinh dén thang 4 nam 2020 ké
tir khi dich khoi phat. Két qua: Co bang chimg
cho thiy su gia ting tan suit mat va do ning
cua BN DTD nhiém covid-19. Covid-19 c6 tac
dong ddi véi co ché sinh 1y bénh cia DTD.
Kiém soat glucose 1a quan trong song khong
phai 1a duy nhit & BN nhiém covid-19. St
dung hinh thuc y té truc tuyén trong diéu tri
BN DTP nhidm covid-19 giai doan nay 1a rat
can thiét, nén duoc 4ap dung. Két ludgn: Covid-
19 v6i PTD ¢ két cuc xau hon so véi ddi
tugng khong mac DTD. Tudi cao va bénh man
tinh phdi hop 12 YTNC dén dén ning bénh, tir
vong tai Bénh vién & BN BTD.
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PAT VAN DE

Covid-19 xuat hién 1an du tién tai Vii Han
- Trung Qudc vao thang 12 nam 2019 sau d6
nhanh chéng lan rong ra toan thé gidi, tro
thanh dai dich cuc ky nguy hiém. Mic du da
¢ nhiéu bién phéap du phong, diéu tri tich cuc
nhung cling chi khéng ché bénh dugc & mot sb
dia phuong, qudc gia tuy vay ciing tai nhiing
noi nay van luén tiém 4n nguy co cao dich
bung phat lai.

Pén dau thang 9 nim 2021 trén toan thé
gidi c6 hon 220.000.000 ngudi méc trong sb
d6 hon 4.500.000 ngudi di tr vong. Day 1a s6
luong bénh nhan (BN) rat 16n chi sau chua
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day 2 nam dich bung phat. Tat ca cac ddi
tugng trong xa hoi déu c6 thé nhiém bénh véi
ty 1& khac nhau ciing nhu dién bién, tién lugng
khac nhau. Nhitng d6i _tugng c6 nguy co cao
nhlem covid-19 bao gom nguoi gia hodc cao
tudi, mic nhiéu bénh nén, co cac yéu té nguy
co (YTNC) vi du nhu suy dinh dudng, suy
kiét, béo phi. Péi twong véi YINC cao khi
nhiém bénh ciing s& c6 dién bién niang hon, ty
1¢ tir vong cao hon. Trong s6 cac YTNC hodc
bénh nén nhiém covid-19 phai ké dén béo phi
va dai thao duong (BDTD).

Chinh DTDP 1a mot trong cac bénh nén co6
nguy co cao nhiém covid-19 dong thoi khi
mic bénh s& co dién bién nang hon, ty 1€ tu
vong cao hon. Nguoi bénh DTD thuong co
suy giam stc dé khang, suy giam mién dich
dbi voi nguy co nhidm trung néi chung va
covid-19 noi riéng dong thoi gitra DTD va
covid-19 lai c6 mdi lién quan tao thuan loi
nhidm bénh cao, din bién ning va tir vong.

Sb liéu quan sat cua cac tac gia trén thé
gidi cho thdy PTD 1a mot trong cac bénh nén
¢6 nguy co cao d6i voi nhidém bénh, gia ting
muc d6 nang va tir vong & BN covid-19. Pay
thuc su 14 mbi nguy hiém, thach thic trong

{2
{2

cudc chiép chéng dai digh covid-19 ké ca du
phong, diéu tri va phuc hoi loai bénh trén.

1. TUONG TAC GIUA COVID-19 VA
PAI THAO PUONG

Coronavirus xam nhép vao co thé chu yéu
bing duong hé hip. Enzym (e ché chuyén
dang anriotensin 2 (ACE2) 1a thy thé chu yéu
cho virus covid-19 xam nhip vao cic co quan,
t6 chirc cia co thé dac biét 1a té bao tiéu phé
quéan phéi vi te bao ndy c6 do nhay cao d6i voi
virus. Ngoai té bao tiéu phé quan ph01 thi virus
con c6 kha ning cao xam nhép vao té bao co
tim, ndi mac mach mau va mot sé té bao khac.
Tuy vay can phai nhin manh ring theo nhiing
quan niém pho bién trudc day thi ACE2 chu
yéu phan bd tai hé ho hip song thuc té Jai
khong hoan toan nhu vdy. Cac tac gia cho rang
ACE2 ciing phan bd nhiéu & mdt s6 co quan
khac nhu rudt non, than, co tim, mach mau, tuy.
C6 1& chinh vi dic diém trén nén sau khi virus
Xam nhap vao co thé da nhanh chong lan rong
va c6 mit & rt nhiéu co quan, t6 chirc gy ton
thuong da co quan ma lam sang 1a bénh canh
suy da tang.
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Coronavirus xam nhap vao nhu mo tuy gay
ton thuong ci chic ning va cau trac.
Coronavirus xam nhap vao co thé gay r6i loan
nhidu qua trinh chuyén hoa trong d6 co
chuyén hoéa glucose voi xu hudng gy ting
noéng d ¢ ca BN DTD trudc d6 cling nhu
chua mac DTD. Mot dic diém cling can nhan
manh 13 mic di ACE2 1a thu thé cha yeu dé
virus xam nhép vio cic co quan va to chirc
dan dén ton thuong song néu sir dung thude trc
ché ACE hodc thu thé tiép nhén angiotensin 1

lai khong c6 tac dung lam gidm xam nhap cia
covid vao co thé.

Sau khi xdm nhap vao co thé virus s& twong
tac vdi cac co quan, anh hudng lén qua trinh
chuyén héa din dn ting téc do chuyén hoéa.
Tang toc d6 chuyén hoa gay ra tinh trang thiéu
oxi t6 chirc dan dén ton thuong ké phéi. Hau
qua ton thuong k& ph01 gdy xuat hién hoi
chung suy ho hap cap tinh. Mit khac nhiém
covid-19 gay rdi loan chuyén hoa glucose dan
dén xuét hién tinh trang nhiém doc glucose.
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So d6 1.1. Co ché bénh sinh va tién trién 1dm sang tiém ning sau nhiém SARS-CoV-2
0 bénh nhan dai thao duong

Chinh biéu hién nhiém doc glucose s€ cang
lam gia ting ton thuong t6 chirc ke ph01 ndi
mac mach méau va hoat héa cac yéu té cia quéa
trinh viém hé théng. Hoat hoa qua trinh viém
h¢ théng dan dén bién doi cac phan mg mién
dich ciia co thé dong thoi lam gia ting rdi loan
chuyén hoa glucose. Phan ng mién dich dan
dén tang stress oxi hoa va giai phong ra cac

cytokin. C4c stress oxi hda va cytokin sau khi
hoat héa s& gy ton thuong cic co quan quan
trong trong co thé din dén biéu hién ton
thwong da co quan. Phdi hop cac ton thuong
va r6i loan chuyén hoéa da néi trén lam ting
nguy co nghén - tic mach mau va hau qua la
tdc tinh mach sdu va ngh&n mach mau phbi.
Hau qué khi phdi hop tat ca cac ton thuong do
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virus giy ra lam cho bénh dién bién ning va
sau d6 co thé tir vong.

Trong mdi quan hé khac thi ting glucose &
BN DTD lam tang sao chép covid-19, tao diéu
kién dé virus nhan 18n, phat trién vé sb lugng.
Khi BN DTD type 2 nhiém covid-19 s& giy
ting nhiém toan chuyén hoa c6 thé 1én dén
77%. Virus sau khi xdm nhdp vao co thé s&

lam gia tang tinh trang viém va khéang insulin
da c6 san trude d6. Nhu vay DTD va covid-19
¢6 lién quan v6i nhau theo 2 chiéu thuan va
nghich. Sy tuong tac nay vira la YINC cao
gdy nhidm bénh va néu sau khi nhiém s& co
dién bién niang hon cung véi ty 1¢ tir vong cao
hon.

2. BANG CHUNG VE TANG TY LE NHIEM COVID-19, DIEN BIEN NANG VA TU
VONG CAO O BENH NHAN PAI THAO PUONG

Theo s6 liéu quan sat ciia mot sd tac gia nhan thiy ty 1& nhidm covid-19 & ddi tuong mic
bénh nén co6 sy khac nhau. Néu & BN véi bénh nén 1a ting huyét ap (THA) thi ty 1&é méac dao
dong trong khoang 9,5% -34,0%; bénh tim mach noi chung: 1,6% - 42,5%; bénh phéi téc nghén
man tinh (COPD): 1,1%-13,7% thi & BN DTD ty 1¢ d6 tuong tng 5,3%-58,0%.

Bang 2.1. Ty 1€ nhiém covid-19 cta mot sé bénh

First author n HIN, % Diabetes, % VD, % COPD, %
COVID-=19 in China

Liu et al. 61 19.7 82 8.2
Guan et al. 1099 15.0 74 38

Huang et al. 4 14,6 195 150 24
Chen et al. 99 NR 12.1 400 1.0
Wang et al. 138 31.2 10.1 196 29
Zhou et al. 191 30 190 8.0* 30
Zhang et al. 140 30 12.1 86 14
Yang et al, 52 NR 17.0 230 80
Wu et al. 20 194 109 40 25
Guo et al. 187 15.0 112° 21
Liu et al. 137 10.2 73 1.5
Chen et al. 274 17.0 80 70
CCDCP, China 20,982 42 24
COVID-19 in lraly

Onder et al. 355 AR 355 NR
Covid-19 surveillance group, [taly 451+ 738 33.9 301"

COVID-19 in USA
Bhatraju et al. 24
CDC COVID=19 Response Team, USA 7162

NR @ NR 40

NR U.Y 9.0 92

Sau khi nhiém covid-19, mirc d6 nang ctia bénh & BN DTD ciing co su khac nhau, theo d6
ty 1¢ BN phai diéu tri tai don vi hoi strc tich cyc (ICU)/nang/nguy kich déu cao hon so vdi mire
d6 khong nang/khong phai dicu tri tai ICU/nhe va vira dao dong trong khoang 13,8-32% so voi

4,5-11%.
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Bing 2.2. Ty 1¢ theo mirc d6 bénh & BN DTP nhiém covid-19

Study n Non-severe/Non-ICU care | Mild] ICU care [SevereCritical] p value between non-severe vs, severe
moderate| (¥)* (A (OVID-19

Liu et al, 61 @ 176% 00%4

Guan et al. 1099 5 162% NR

Wang et al. 138 5% 220 0009

Wu et al. 201 5% 19.0% 0002

Zhang et al. 140 @ @ 0615

Huang et al. 41 8% 2508 016

CDC COVID-19 Response Team, 7162 944 (GT) M

USA
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Liu et al [16] Guan et al [17] Wu et al [24] Zhang etal[22] ‘Wangetal[20] Huangetal[18] CDC, USA [15]
N Non-severe N Severe

Fig. 1. Prevalence (%) of severe vs. non-severe COVID-19 in patients with diabetes.

Biéu d6 2.1. Ty 1¢ bénh theo muc d6 nang & BN DTD nhiém covid-19
Khao sat ngau nhién cta 5 tic gia trong s6 nhiing truong hop nhidm covid-19 voi bénh nén la

DTP déu nhan thiy ty 1& tir vong cao hon so véi truong hop khong tir vong trong tong sb d6i
tugng dugc quan sat.
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Fig. 2. Prevalence (%) of non-survivor vs. survivor in patients with COVID-19 with diabetes.
Biéu d6 2.2. Ty 1¢ song va TV & BN BTD c6 covid-19

Trong toan bd BN nhidm covid-19 tai 1 bénh vién nhén thay ty 18 tir vong do BTD ca type 1
va 2 la cao nhat, déu cao hon so vdi BN khong DTD thudc céc lira tudi khac nhau va duong
nhién ty I¢ nay déu ting dan theo tudi.

1400 — —@— Overall population
—&— Type 1diabetes

—m— Type 2 diabetes
—&— No diabetes

Deaths per 100 000 people

%5 T T T T
0-39 40-49 50-59 60-69 70-79 =80

Age (years)

Biéu @6 2.3. Ty 1& TV tai Bénh vién & BN nhiém covid-19 theo Itra tubi
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Biéu do 2.4. S6 lugng TV theo tuan & BN DT tai Anh Qudc tir 2017 — 2019 va 2020

(tudn 1-19)

Tuong tu sac xuét sdng & BN nhidm covid-19 c6 BTD thap hon so véi khong c6 DTD.

Survival probability

risk

== Patients without diabetes == Patients with diabetes

100
75 1
50 1
25 1
Log-rank P=0.021
U.
0 5 10 15 20 25 30 35 40 45 50 55
Time from admission (days)

Biéu d0 2.5. Xac suat song sot ciia BN nhiém covid-19
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100
No type 2 diabetes
Type 2 diabetes
75
Q)
e
2 50
[
= |
(%3]
25
0
0 L 10 15 20 25 30
Time (Days)
Number at risk
NoType 2 distetes 15732 14580 13143 12231 11586 11167 10892
Type2diavates 3524 3154 2741 2455 2293 2159 2089

Biéu dd 2.6. Pudng cong Kaplan Meier biéu thi séng sot ciia BN covid-19 (n=19.256)

Kha ning sdng cia BN DTD mic covid-19 giam dan theo thoi gian ndm vién.

HR 3.17
(95206 CI1: 1.93, 5.20)
S0 Log-rank test: 77 = 0.001

—— Non-diabetes

Survival rate (%)

—— Diabetes

o 1S} 12 S 24 30
Time from hospllql admission (days)

Biéu d6 2.7. -Bu’b'ng cong Kaplan Meier biéu thi sdng sot cia BN covid-19 (n=193)

Cung vé6i thoi gian nam vién khong nhimg ty 1& tir vong ting dan ma nhiing truong hop
khong tir vong thi ty 1¢ kiém soat glucose mau muc d6 kém cling cao hon so véi muc do kiém
soat tot, dong thoi ty 1¢ lién quan dén nong d6 IL-6 cao & BN kiém soat glucose mau kém ciing
cao hon so v&i khi kiém soat tot.

g
z f 2
E12s \/ 52
g T 10 /_\ Groups
3 v = Poorly-controlled
TS 2-10
3 L} = Well-controlled
8 g2
BT B D& B T 5 10 15 2 223
Days after admission Days after admission

)

Biéu do 2.8. Lién quan giita mirc KS glucose v6i nong do glucose, IL-6
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Maic dinh ty 1€ séng & BN DTD mic covid-19 duge kiém soat glucose mau kém thép hon so
vo1 mire kiém soat tot.

100 — T I T
Well-controlled
< 95+
§ Poorly-controlled
S 90-
w
€
[0
o
S 85
Adjusted HR, 0.14 (95% CI, 0.03 - 0.60)
P =0.008
80 T T T T T T 1
0 4 8 12 16 20 24 28
) Time (Days)
No. at risk

Well-controlled 250 249 242 241 232 228 223 222
Poorly-controlled 250 248 240 239 223 217 214 211

Biéu do 2.9. Pudng cong biéu thi ty 1& séng sot theo mirc KS glucose

Survival
98.9%

Well-controlled

Blood Glucose
(upper limit = 10mM)

Diabetes

Poorly-controlled

Blood Glucose
(upper limit >10 mM)

Biéu db 2.10. X4c suit sdng sot cua BN theo mirc KS glucose

Nhin chung nguy co tir vong ciia BN DTD nhiém covid-19 sau khi di diéu chinh véi mot s6
YTNC ¢ mirc cao voi OR =2,4 (1,25-4,48) véi p=0,0058.
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OR LCL ucL P

Age: 50-70 vs <50 . 4.38 1.60 1200 <.0001

Age: >70 vs 50-70 . 3.03 1.67 5,52 <.0001

Race: AA vs White . 0.91 0.50 165 0.7333

Gender: M vs F . 1.79 1.02 313  0.0432

Obese: Yes vs No L4 1.21 0.66 221 0.5467

Hypertension: Yes vs No . 1.00 0.42 238 0.9916
1 10 100

Odds Ratio (Mortality)

Biéu d6 2.11. Nguy co TV ciia BN DPTDT2 nhiém covid-19 (da diéu chinh véi mét sé YINC;
+ UCL: upper control limit ; LCL: lower control limit)

Dua vao quan sat ctia mot sd tac gia nhan thdy néu BN DTD mic covid-19 dugc dung
metformin s& c6 tac dung giam ty 1& tr vong. Nghién ciru cta cac tic gia Trung Qudc cho thiy ty
1¢ tor vong & BN DTD nhiém covid-19 c¢6 hay khong c6 st dung metformin 1a 12,3% so véi
2,9%. Mic du chua dugc hiéu biét va giai thich ddy du song hiéu qua trén c6 thé 1a do metformin

¢6 tac dung chong viém lam giam nong do cac marker viém.
OR LCL ucL P

Age: 50-70 vs <50 . 375 081 17.30 0.0906
Age: >70 vs 50-70 . 3.50 1.57 7.80 0.0022
Race: AA vs White - e 1.13 0.49 257 07779
Gender: M vs F . 2.60 1.19 567 0.0167
Obese: Yes vs No . 241 0.97 5.97 0.0569
Hypertension: Yes vs No . 1.33 0.25 7.04 0.7371
Insulin: Yes vs No e 0.97 0.42 223 0.9365
Metformin: Yes vs No - . 0.33 0.13 0.84 0.0210

1 10 100

Odds Ratio (Mortality)

Biéu db 2.12. Nguy co TV ctia BN PTDT2 nhiém covid-19 dugc dung metformin (sau khi da
diéu chinh véi mot s6 YINC, + UCL: upper control limit + LCL: lower control limit)

KET LUAN bién thé mai gay khang véi vaccine, dién bién
Nhiém virus covid-19 sau khi xuét hién da nang, tir vong cao. Pai dich da gay hau qua vo
nhanh chéng trd thanh dai dich trén pham vi  cung nghiém trong d6i v6i con ngudi, pha huy
toan cau, toc do lay lan rat nhanh véi nhidu nén kinh té. Vi nhiing ¢ géng cta chinh phu
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cac quéc gia, thanh tyu khoa hoc - cong nghé
da dat duoc song ciing chua han ché duoc kha
ning hoanh hanh cta bénh. Trong s cac ddi
tugng duge coi 14 nguy co cao ddi véi covid-
19 phai ké dén 1a DTD.

C6 18 PTP thudéc nhom YTNC hang dau.
Ngudi bénh DTD ¢6 ty 1é mic covid-19 cao
hon, dién bién nang hon, tr vong nhiéu hon.
Do vay day l1a déi tuong can dugc quan tim
dung mirc nham giam nguy co lay nhiém trong
cong dong. Néu BN DPTP mic covid-19 can
duoc tién lugng kip thoi véi kha ning dién
bién nhanh theo chidu huéng ning dan, d& tir
vong. Vi vay can ¢ cac bién phap dy phong,
diéu tri thich hop nhim giam thiéu hau qua
x4u d6i véi bénh.
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