® )
KHOA'Y BENH VIEN DAI HOC Y DUGC TPHCM BENH VIEN CHG RAY LIEN CHI HOI HOI SUC CAP CUU
BO MON HOI SUC CAP CUU CHONG POC PHONG KHOA HOC VA DAO TAO THANH PHG HO CHI MINH

~ ROILOAN DIEN GIAI
O BENH NHAN COVID-19

Pham Phan Phwong Phwong
BM Héi strc Cap ctru Chdng ddc
Pai hoc Y Dwoec TP. HO6 Chi Minh



DAN BAI

« Rbi loan Natri mau
 Ha Kali mau

« Ha Canxi mau



HA NATRI MAU

[Na] < 135 mmol/L



Ty lé

Severe Moderate Mild . 2
Hyponatremia  Hyponatremia Hyponatremia Normonatremia  p (Across All ,
(Nag120  (Na121-130  (Na131-135  (Na136-145  Four Sodium
Variable mmol/L) mmol/L) mmol/L) mmol/L) Levels) 200
n (%) 36(1) 306(1) 103222 3079 (66)
0
Hospital complications E 150 '
Encephalopathy, n (%) 16 (44) 00) 82(7) 237) 01 3
0
Acute renal failure, n (%) 7(19) 82(18)  193(1h) 438 (14) 0170 T 100 =mmmmne
Acute respiratory failure requiring 10(28) 14933 30114 599(20) <0001 % |
mechanical ventilation, n (%) 0 )
5 080
Hospital length of stay (d), median 63(18-020) 65(02-614) 62(02-604) 60(0.1-605) 0361
(inferquarte range)
Discharge disposition, n (%) 000
| Death
hosptl det 607) 040N B9 H803) <0001 “
Discharge home PO 208G0)  TBO(1)  1927(63) <0001 B Normonatremia

Frontera J et al. Critical Care Medicine: December 2020 - \olume 48 -p e1211-e1217

B Mild Hyponatremia

Discharge Home

Mechanical Ventilation

i Moderate/Severe Hyponatremia

4



Variable

Significant variables

Sodium level graded as

normal, mild, moderate, and

severe hyponatremia
Age
Body mass index
Admission blood urea nitrogen

Acute respiratory failure
requiring mechanical
ventilation

Admission Pao,

Nonsignificant variables

Admission Sequential Organ
Failure Assessment score

Race (white vs other)
Sex (male)

History of congestive heart
failure

History of chronic kidney
disease

History of hypertension
History of diabetes
Acute renal failure
Encephalopathy
Admission creatinine
Admission potassium
Admission glucose

Hypertonic saline

Adjusted

OR (95% CI)

1.43 (1.08-1.88) 0.012
1.05 (1.03-1.07) < 0.001
1.05 (1.02-1.08) 0.001
1.02 (1.00-1.03) 0.013

716 (4.48—-11.44) < 0.001

0.99 (0.99-0.99) 0.006
099 (0.81-1.21) 0.921
0.77 (0.51-1.16) 0.206
0.79 (0.63-1.18) 0.2565
1.30 (0.69-2.47) 0.416
0.82 (0.44-1.53) 0.636
0.70 (0.47—-1.04) 0.078
0.84 (0.63—-1.35) 0.474
1.32 (0.88-1.96) 0.177
1.09 (0.61-1.93) 0.782
0.88 (0.74—1.04) 0.130
1.04 (0.78—1.40) 0.775
1.00 (1.00-1.00) 0.656
0.41 (0.05-3.14) 0.387

N\

» Tang mic dd ha Natri 1a yéu t6
nguy co déc lap cua TV:

OR, 1.43; 95% CI, 1.08-1.88; p=
0.012

5
Frontera J et al. Critical Care Medicine: December 2020 - Volume 48 -p €1211-e1217



Ha Natri Ha Natri mau Natri mau TangNatri | TangNatri mau

TB/nang nhe binh thwéng mau nhe TB/nang
(%) (%) (%) (%) (%)

Khéng hiéu
UILURCIIIEEER 904 (9.1%) 3531 (35.5%) 4808 (48.4%) 318 (3.2%) 382 (3.8%)

Hiéu chinh
CEINE(17)R 649 (6.5%) 3066 (30.8%) 5379 (54.1%) 399 (4.0%) 450 (4.5%)

Hiéu chinh
Glucose 578 (5.8%) 2787 (28%) 5601 (56.3%) 477 (4.8%) 500 (5.0%)
(Hillier)t

« 9943 BN
« Ha Natri mau nhe (OR 1.7, ClI 95% 1.06 - 1.30) hay TB/nang (OR 1.39 CI 95% 1.17 - 1.65):
YTNC th&i gian nam vién >7 ngay

 Ha Natri TB/nang: YTNC t&r vong QR, 1s26:&92% .1 b51.1.61

Phan loai lai

(%) ¥

11.6%

16.7%



Nguyén nhan

Hypovolemia, 36%

Hypervolemia, 6%

SIADH, 36%

Frontera J et al. Critical Care Medicine: r 2020 - -p e1211-e1217

Suy thwong than

3%
- ECF tang
9%
7

Cuesta M, Slattery D, Goulden ELet al. Endocrinol (Oxf) 2019; 90: 744—752



Nguyén nhan

« Pa nguyén nhan
« SIADH

* Viém da day ruét trong héi chirng dap wng viem da co quan &
tré em (MIS-C)

e Suy thwong than lién quan bénh nang



SIADH

- Tiéu chuan chan doan (Bartter and Schwartz in 1967):

Ha Natri mau v&i ASTT méau thap < 275 mOsm/L

ECF binh thuwdng

ASTT nwéec tiéu > 100 mOsm/kg

[Na+] nwde tiéu > 40 mmol/L v&i Natri nhap va nwédc nhap binh thuwdng

Chure nang than, thwong than, tuyén giap binh thwong

o 0 K~ W D F

Khéng st dung loi tiéu gan day

« Chan doan loai trtr



Co’ che tiet ADH

» Do 4p suat thAm thau: tang ap suat tham thau mau

Do huyét déng: baroreceptor & xoang canh, cung DMC, nhi, hé TM phdi
dap rng v&i gidm thé tich hiéu qua (5-10%) hodc gidm huyét ap

« Khéng do &p suat tham thau hay khoéng do huyét déng: budn nén, nén,

gidm oxy mau, stress, dau, thudc

Jone DP, Peadiatr Rev 2018 Jan;39(1):27-35 10



mach

[ Mat the tich ndi ] e Stress [ Tang ASTT ndi }

LIS mach
l o Cam xUc ¥
Hoat hoa he RaA ] HDat hoa
l neuron v nNao
Hoat haa
baroreceptor khing Hoat hda truc ha Hoat hoa osmotic
lign quan ASTT ddi tuvEn wén receptor
Virus tan céng nhan xam I . L
trén thi, canh ndo that [ TIET ADH -
[ Sidam sirc cang nhi trai
|
[ Giam J8 day nhi trai
| |
‘ Co givdng mach mau phi
, , I
[Ttin thuraong phé nang do cytokine ]—; Bat trong hop Wi
1 : 1
Gidi phong cytokine géy wigém I— Wiem phdl nang
| I

Yousaf XZ Am J Physiol Endocrinol Metab318: E882—-E885, 2020 . = .=
de Melo IS et al Neuroscience and Biobehavioral Review s 124 (2021) 216—-223 [ HDEIt hDEI biﬂ':h ALl H Nh| 2Tl S.ﬁ.H—CGH—E




Nguyén nhan SIADH

Table 1. Causes of the Syndrome of Inappropriate Antidiuresis (SIAD).*

Disorders of the

Central Nervous System

Malignant Diseases Other Causes

Pulmonary Disorders Drugs

Carcinoma Infections Infection Drugs that stimulate release of AVP or enhance its action ~ Hereditary (gain-of-function

Lung Bacterial pneumonia Encephalitis Chlorpropramide mutations in the vaso-
Small-cell Viral pneumonia Meningitis SSRIs pressin V, receptor)
Mesothelioma Pulmonary abscess Brain abscess Tricyclic antidepressants |diopathic

Oropharynx Tuberculosis Rocky Mountain spotted fever Clofibrate (Atromid-S, Wyeth-Ayerst) Transient

Gastrointestinal tract Aspergillosis AIDS Carbamazepine (Epitol, Lemmon; Tegretol, Ciba—Geigy) Endurance exercise
Stomach Asthma Bleeding and masses Vincristine (Oncovin, Lilly; Vincasar, Pharmacia and General anesthesia
Duodenum Cystic fibrosis Subdural hematoma Upjohn) Nausea
Pancreas Respiratory failure associat-  Subarachnoid hemorrhage Nicotine Pain

Genitourinary tract ed with positive-pres-  Cerebrovascular accident Narcotics Stress
Ureter sure breathing Brain tumors Antipsychotic drugs
Bladder Head trauma Ifosfamide (Ifex, Bristol-Myers Squibb)
Prostate Hydrocephalus Cyclophosphamide (Cytoxan, Bristol-Myers Squibb;

Endometrium

Cavernous sinus thrombosis

Neosar, Pharmacia and Upjohn)

Endocrine thymoma Other Nonsteroidal antiinflammatory drugs
Lymphomas Multiple sclerosis MDMA (“ecstasy”)
Sarcomas Guillain-Barré syndrome AVP analogues
Ewing’s sarcoma Shy-Drager syndrome Desmopressin (DDAVP, Rhone—Poulenc Rorer; Stimate,
Delirium tremens Centeon)

Acute intermittent porphyria

Oxytocin (Pitocin, Parke-Davis; Syntocinon, Novartis)

Vasopressin Ellison DH, N Engl J Med 2007; 356:2064-2072

12




Suy thwong than lien quan bénh nang

e Critical iliness-related corticosteroid insufficiency (CIRCI)

Irus tan con
trwc tiép tuyén
hucyng than

|

Nguyén phat
Bénh Addison

Thr phat

Thiéu ACTH

~N

-

g

The cap
Thiéu CRH

J

J

.
(o)
. N~S———

Suy thwong
than

Cortisol mau
giam

13



Trieu chirng

* Da dang

« Khong biéu hién triéu chirng hd hap, khong sot
« RGi loan tri giac

« Co giat

* NOn, dau bung, tiéu chay

15



Chan doan ha Natri mau

‘ HYPONATREMIA (Nap < 135 mmol/L)

>280 mOsm/kg: PSEUDO HYPONATREMIA:

= Hyperglycemia induced or aggravated by SARSCOV2
= Hyponatremia related to infectious hypergammaglobulinemia

HYPOVOLEMIA

|
| Plasma Osmolality |

.____.__51

<280 mOsm/kg: TRUE HYPONATREMIA

i_ Urinary Na i ir 9n am Cortisol/Synacthen test |
.__.,-""-'- \\\\\
i ™ i ¥ —

<20 mEq/L: >20 mEq/L: Normal: Decreased: <20 mEq/L: >20 mEq/L:
* Extrarenal loss: * Renal sodium *SIADH * Adrenal oHeart failure: oAcute tubular
oDiarrhoea loss: o Inflammation(IL-6) insufficiency Myocarditis necrosis
oVomiting oDiuretics oNeumonia oPrevious therapy with oliver failure
oHyperpyrexia ohcute Kidney Injury oRespiratory stress corticosteroids
oHaemorrhage oHypoaldosteronism oDrugs olnfection related

adrenal failure

Martinez A et al Rev Endocr Metab Disord. 2021 Jun;22(2):317-324

16



Dieu tri ha Natri
ENDOCRINOLOGY IN THE TIME OF COVID-19
Management of diabetes insipidus and

hyponatraemia

Mirjam Christ-Crain', Ewout ] Hoorn?, Mark Sherlock3, Chris ) Thompson?3 and John A H Wass*

Reviews in Endocrine and Metabolic Disorders (2021) 22:317-324
https://doi.org/10.1007/s11154-021-09627-3

Management of hyponatraemia and hypernatraemia
during the Covid-19 pandemic: a consensus statement of the Spanish
Society for Endocrinology (Acqua Neuroendocrinology Group)

Alberto Fernandez Martinez' (® - David Barajas Galindo? - Jorge Ruiz Sanchez?



Dieu tri ha Natri

Tinh huong Hanh déng

Cham séc thong thuwong Theo guideline

Truyén NS 0.9%
Toc do tay tinh boi canh lam sang
Theo doi sat ARDS va phu phoi

Ha Natri mau thé tich dich
ngoai bao giam

Muc tieu Na mau tang 8-12 mmol/L/24h
Truyén NS 3%
Theo d&i Natri mau méi 2 — 4 gioy

Ha Natri mau nang co triéu
chirng than kinh

Christ — Crain M et al European Journal of Endocrinology (2020) 183, G9-G15 18



Diéu tri ha Natri mau nang

 Nang Natri mau 4-6 mmol/L trong 2 — 4 gi& bang bolus NS 3%
» Sau do, truyén cham NS 3%

* Do [Na] mau moi 2 — 4 gidy

_ Muc tiéu ting Natri 24 gi& | Toi da tang Natri trong 24 gi®

BN thong thuwong 8 12

Nghién ruou

Suy dinh duwdng 0 8

Verbalis GJ Am J Med 2013 Oct;126(10 Suppl 1):51-42 19



Dieu tri SIADH

« Han ché dich: can than & bénh nhan COVID-19
* Urea
» Thudc tre ché thu thé Vasopressin: Vaptan.

« Ngwng han ché dich khi ding Vaptans

Jone DP, Peadiatr Rev 2018 Jan;39(1):27-35

20



Twong quan Natri va IL-6

p=0.002
p<0.0001 —Ll
| _
-

B
145

R=-0.60
® ® p=0.0006

o

IL-6 <10 pg/mL

V] 1L-6>10 pg/mL

0 10 20 30 40 50 60 70 80
IL-6 (pg/mL)

. Berni A. et al, J Endocrinol Invest 2020 Aug;43(8):1137-1139 -



Giam IL-6 de tang Natri mau

(mEg/L)

©

N

D « Tang Na 48 gi® sau khi diéu tri khang thé
150- p<0.0001 . 2 .
| | khang thu thé IL6 (Tocilizumab 8 mg/kg;
145-
140- | T max 800 mg) & bénh nhan ha Natri mau
135- .
_I_ _I_ ° [ d n -
1304 Gia thuyeét:
125- / _ o [Na] 1a marker sém cta bénh nang tién trién?
120 - Nal 13 the 5 can d 20 tidu chudn khai
initial evaluation after 48 hrs o [Na] la thong so can dura vao tieu chuan khoi
tri Tocilizumab ngoai IL67
Control
% Tocilizumab

. Berni A. et al, J Endocrinol Invest 2020 Aug;43(8):1137-1139 23



Thoi gian cai thién Natri

: . Khoang tr phan vi

Ha Natri nhe 0,7 0,3—-2
Ha Natri trung binh 2,1 0-3,1
Ha Natri nang 3,9 0,4-8,1
Chung 1,05 0-24

24
Frontera J et al. Critical Care Medicine: December 2020 - Volume 48 -p e1211-e1217



TANG NATRI MAU

[Na] > 145 mmol/L



Hau qua tang Natri

» Tang Natri mau va tinh trang tang ap suat tham thau mau lién quan
c6 thé dan dén thay dbi sinh Iy gop phan vao t& vong
o Anh hwéng inotrope am
o Tang dé khang insulin
o Giam tan tao duwdng & gan, giam st dung dwdng
o Tang théng khi
o Phu té bao néo

o V& mach mau

26
Hirsch JS Nephrol Dial Transplant (2021) 1-4



=

Odids ratio with 95% Gl (log scale)

0.5

Két cuc ting Natri

Age < 40 years Age 40 - 49 years Age 50 - 59 years
B, C,
B B
g 4 Ty
i i
L] i3]
g g’
O o
£ 2 £ 2
i) iy
o o
g 18 518
- -
9 9
I E 1 & E 1 - ]
8] o
05 05
110 116 120 125 130 135 140 145 150 165 16D 185 170 110 115 120 126 130 135 140 145 150 156 180 185 170 110 115 120 125 130 136 140 145 160 166 180 185 170
Serum sodium, mEg/L (uncorrected) Sequm sodium, mEq/L (Katz comection) Serum sodium, mEq/L (Hillier comection)
4 &> e ¥4 & S 5° - T

Sodium level, categories

* Fewer than § patients in group, precluding reporting of monality percentage.

Hirsch JS Nephrol Dial Transplant (2021) 1-4 27



Multivariable analysis

aHR 95% CI P

Sodium status

Normonatremia Ref.

Hypernatremia 2.74 (1.16-6.4) .02

Hyponatremia 0.53 (0.12-2.38) 41
Urea, mmol/L 1.01 (0.94-1.08) .78
Age,y 1.04 (1.01-1.07) .007
Sex

Female Ref.

Male 0.83 (0.39-1.75) .62
Ethnicity

Other Ref.

White 0.61 (0.28-1.35) .39
Smoking status

No Ref.

Yes 2.00 (0.41-9.69) .39

Ex-smoker 0.99 (0.41-2.39) .99
No. of comorbidities pr

0 Ref.

1 1.03 (0.36-2.98) 95

2 1.05 (0.36-3.07) .93

>3 1.46 (0.50-4.24) 49
CRP (mg/L)/20 units 1.10 (1.04-1.17) <.001

Mortality Probability, %

100~

®
<

o
<

S
<

)
T

— Normonatremic
— Hyponatremic
- - Hypernatremic

*%

e

i

0

10 20 30 40 50 60
Days Since Hospitalization

« Yéu t6 nguy co doc lap TV tai BV:
o Tudi cao (HR = 1.04; 95% CI, 1.01-1.07)
o CRP (HR =1.10 per 20 mg/L; 95% Cl, 1.04-1.17)

o Tang Natri mau bat ki thdi diém nao trong 5 ngay

dau NV (HR = 2.74: 95% Cl, 1.16-6.40)

28

Tzoulis P. The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 6, 1637-1648



Co’ che

No

Distal
Convoluted
tubule

Proximal
Convoluted
tubule

Osm ™~ 600 mosm/L

Proximal
Tubulopathy ?

Proximal
Convoluted
tubule

A =Solutes

Yes

Distal
Convoluted
tubule

Osm < 300 mosm/L

Redant S., J Transl Int Med. 2020 Dec; 8(4): 255-260.

Basolateral
Membrang/

Apical |

Membrane

DCT1 Cell

I Na* K* I
CLC-Kb Kir4.1/5.1

@wnxmv\\

®SPAK/OSR1

v

Ang-ll

Principal Cell

3Na* 2K*

()
(l N.'K"

>

ROMK

Na* clI .
Na K
Na Lower luminal Na+
concentration
EGHY DT ===mmrannnnend » Collecting Duct

Mabillard H et al F1000Res. 2020 29



Dieu tri

» BU dich > tdc dd gidm Natri <10 mmol/L mdi 24 gi®, gidm nguy
co phu nao

- Khang déng do tinh trang tdng Natri mat nwéc

Tinh hudng Hanh déng

Cham soc thong thuwong Theo guideline

Truyén dich dang trwong, néu sbc;

Truyén dich nhwoc trwong, néu khdng soc
Can than liéu Demopressine va dich truyén
S&r dung Demopressin udng thay cho xit
Theo d&i sat ARDS va phu phdi

DTN trung wong co tang Natri
mau mat nwéc

30
Christ — Crain M et al European Journal of Endocrinoloagy (2020) 183, G9-G15



Diéu tri tang Natri mau nang kém RLTG

» Truyén Dextrose 5% toc dd 1,35 ml/kg/gi®

« Néu lam sang c6 tinh trang gidm thé tich, truyén NS 0.9% hodc
Ringer (30 ml/kg/ngay) song song v&i truyén Dextrose, dé tang thé
tich tuan hoan

 Bénh nhan c6 nguy co phu ndo (suy gan, suy than), s dung
NS 0,45% (30 ml/kg/ngay)

Martinez A et al Rev Endocr Metab Disord. 2021 Jun;22(2):317-324 a1



Na >150
Variables

Plasma concentrations
Sodium, mmol/L
Sodium, maximal, mmol/L
Chiloride, mmol/L
Chloride, maximal, mmol/L
Potassium, mmol/L
Creatinine, mg/dL
Glucose, mg/dL

Daily fluids, mL
Total input
Total output
Urine output
Fluid balance

Daily sodium input, mg

Daily potassium dose®, mmol

Daily diuretic doses®, mg
Furosemide

Torasemide
Spironolactone

Hydrochlorothiazide

Acetazolamide

151 (149-154)
159 (156-170)
115 (109-120)
129 (114-134)
4.2 (3.8-4.6)
1.56 (1.03-3.97)
173 (140-225)

2551 (1474-3486)
2176 (1471-2813)
2163 (1455-2708)
375 (-75to 827)
4640 (2407-7101)
26 (4-44)
n=5

27 (6-113)
n==6
1(0-8)
n=3

70 (0-152)
n=5
0 (0-7)
n=2

44 (0-109)
n=4

Patients with Hypernatremia
n=6

Patients without Hypernatremia
n=6

Patients -

Hypematremia ]

160

[ 20500

[ 15500

139 (132-142)
143 (137-145)
103 (101-113)
106 (104-117)

10500

4.1 (3.5-5.4) _
1.66 (0.61-5.59) - -
175 (115-205)
2208 (1789-3002)
1506 (639-2219) . - :
1317 (85-2017) | | ' - A

790 (-194t0 2017) = 1 = P
7196 (3430-8415)
16 (1-31)
n=2

Plasma Sodium Concentration, mmal per liter
Sodium Imput, mg per day

Patients

M Flasma Sodium Concentration
Sodium Input
o Kétluan

31 (4-120) * Diéu tri

n=a

i o Bu dich o Tang Natri mau c6 thé dang ké két cuc &

bénh nhan COVID

0 (0-13) o Giam Natri nhép

n=1
0 (0-18)
n=1

- 32
Zimmer MA et al, AA Pract. 2020 Jul; 14(9): e01295.

o Loitidu o Khang véi diéu tri tiéu chuan



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7409524/

HA KALI MAU

K < 3.5 mmol/L



K<3mmol/L | K3-=35mmol/L - K >4 mmol/L
Chen D. 2020 31 (18%) 64 (37%) 80 (46%)

Carvalho HD
0 0
2020 15,1% 84.9%

5,9% 24,8% 69,2%

Moreno-Pérez
0. 2020

Chen D et al. JAMA Network Open.2020;3(6):e2011122
Carvalho HD et. Intern Emerg Med. 2021 Jan 23;1-6 34
Moreno-Pérez O. et al Int J Infect Dis. 2020 Nov;100:449-454.



Critice
ICU, %
IMV, 9
Morta
Lengtl
Lengtl

Lengtl

Risk Factor Risk

no.

265 years of age
Male

Obesity
Dyspnea*

PaO2:FiO2 <300

Hypokalemia

LDH >367 u/L
Procalcitonin >0.2 ng/ml
C-reactive prot. >12 mg/di

BNP >224 pg/mi

Lymphocytes <790 per mm

Opacities >50% of lung
surface on X-rays

Két cuc

Odds Ratio (95% Cl) Invasive Mechanical Ventilation

0.0

i [ | | |
1.0 5 10 15 20

Moreno-Pérez O. et al Int J Infect Dis. 2020 Nov;100:449-454.

30

3.95 (0.92-17.04)

2.25 (0.57-8.92)

0.34 (0.08-1.34)

3.14 (0.79-12.4¢6)

1.50 (0.41-5.55)

8.98 (2.54-31.74)

1.66 (0.43-6.35)
2.33(0.59-9.18)
1.69 (0.45-6.36)
2.28 (0.47-11.09)
3.32 (0.96-11.42)

3.36 (0.94-12.18)

0.065

0.246

0.121

0.104

0.542

0.001

0.462

0.226

0.433

0.308

0.058

0.063

35



Co’ che

» Di chuyén Kali vao néi bao
o Thudc déng van thu thé beta
o Insulin

o Kiém chuyén hoa: K+ trao dbi véiion H+

« Mat Kali
o Qua than

o Ngoai than

36



Trong nhiém COVID-19

 Tiéu chay * 71 hoat tinh RAAS
- 1 Aldosteron thr phat
- 1 bai tiét Kali qua than
- ADH —>bai tiét Kali qua than

Gabarre P et al Intensive Care Med (2020) 46:1339-1348 37
de Melo IS et al Neuroscience and Biobehavioral Reviews 124 (2021) 216-223



Trieu chirng

» Ha kali mau nhe thwdrng khdng triéu chirng = néu K < 3
mmol/L: co triéu chirng
« Than kinh-co

o Yéu co, chudt rut, liét rudt, tao bon

o Khi K <2 mmol/L: ly giai co, liét tién trién, yéu co ho hap

38



Dieu tri

- Diéu tri nguyén nhan

« Mat kali > Udec tinh lwong Kali thiéu > BU kali (Gwdng udng

hoac dwong tinh mach)

39



HA CANXI MAU



Canxi mau binh thwong

« Canxi trong co thé ton tai chinh trong xwong (99%)

- Lién quan cac tién trinh sinh hoc nhw: co co, ddng mau, dan truyén than

kinh, bai tiét hormone, hoat ddng clGa nhiéu enzyme
« Ca?* binh thwdng 1,2 mmol/L, dai dién 50% Canxi ngoai bao
« 40% gan protein huyét twong, 10% gan vai citrate, phosphate, anion khac

« CaTP:9,4- 10 mg/dL (2,4 mmol/L)

Vincent JL et al Textbook of Critical care 7ed 41



Virus va Canxi

- Lién quan céc bwdc cua chu ki virus, diéu hoa tao cau tric
virion, Xxam nhap té bao, biéu hién gen, dich ma, trwdng thanh
virion va giai phong

 Co ché hoa mang phu thuéc Canxi cia SARS-CoV-2

Di Filippo L et al. Rev Endocr Metab Disord. 2021 Apr 13: 1-10. 42



Ty lé

-~ Laboratory results at admission

pH, median (IQR) 747 (7.44-15)
Tonized calcium levels, median (IQR), mmol/L

1.1 (1.07-1.15)
1.14 (1.1-1.17)
85 (68.8-97.7)
2.14 (2.05-2.2)

Actual calcium
Standardized calcium
eGFR, median (IQR), mL/min/1.73 m?

Total calcium levels®, median
(IQR), mmol/L

LDH, median (IQR), U/L
CRP, median (IQR), mg/L

359 (273-457)
66 (26.2-123.4)

* YTNC doéc lap dw doan nhap vién
« Khéng dw doan nguy co’ tr vong

hay nguy co nhap ICU

Di Filippo L et al. Endocrine. 2020;68(3):475-8

Variables* Odds ratio [95% confidence p value
interval]

A. Age 1.06 [1.03-1.09] p <0.001
Male gender 1.83 [1.002-3.35] p = 0.049
Hypertension 1.3 [0.63-2.69] p=0.46
Coronary artery disease 1.59 [0.38-6.6] p=0.52
Type 2 diabetes 2.24 [0.75-6.6] p=0.15
Hypocalcemia (AC) 2.27 [2.72—-11.6] p <0.001
eGFR 1 [0.99-1.02] p=0.42
LDH 1.004 [1.001-1.007] p = 0.004
CRP 1.008 [1.002—-1.014] p=0.011
B. Age 1.06 [1.03—-1.09] p <0.001
Male gender 1.67 [0.91-3.0.6] p = 0.097
Hypertension 1.23 [0.59-2.52] p=0.57
Coronary artery disease 1.83 [0.45-7.47] p=04
Type 2 diabetes 1.95 [0.67-5.61] p=0.22
Hypocalcemia (SC) 4.15 [2.21-7.78] p <0.001
eGFR 0.99 [0.98-1.01] p=0.46
LDH 1.005 [1.002—-1.008] p = 0.003
CRP 1.009 [1.002-1.015] p = 0.006




Két cuc

OR 95% ClI P
Requirement for ICU, n (%)
Hyponatraemia 25/146 (17.1) 3.73 1.93-7.21 <0.001
Hypokalaemia 5/28 (17.8) 2.48 0.88-7.0 0.08
Hyperkalaemia 2/7 (28.5) 4.18 0.78—-22.35 0.09
Hypochloraemia 11/28 (39.2) 8.81 3.74-20.74 <0.001
Hypocalcaemia 11/39 (28.2) 5.18 2.32—-11.57 <0.001
Requirement for MV, n (%)
Hyponatraemia 18/146 (12.3) 3.20 1.47-6.99 0.003
Hypokalaemia 4/28 (14.2) 2.32 0.74-7.2 0.14
Hyperkalaemia 0/7 (0.0) N/A N/A N/A
Hypochloraemia 9/28 (32.4) 6.23 2.58—-15.04 <0.001
Hypocalcaemia 9/39 (23.0) 5.23 2.19-125 <0.001
Mortality, n (%)
Hyponatraemia 19/146 (13.0) 5.40 221-13.20 <0.001
Hypokalaemia 2/28 (7.1) 1.15 0.25-5.14 0.85
Hyperkalaemia 0/7 (0.0) N/A N/A N/A
Hypochloraemia 6/28 (21.4) 5.08 1.84—14.00 0.001
Hypocalcaemia 8/39 (20.5) 5.14 2.06-12.80 <0.001
Duration of hospitalization (days)?
Hyponatraemia 872 + 574 1.06 1.03—-1.12 0.001
Hypokalaemia 751 £ 4.64 0.98 0.93—-1.06 0.80
Hyperkalaemia 9.24 + 4.40 1.02 0.95—1.12 0.40
Hypochloraemia 12.75 £ 6.79 1.09 1.04—-1.14 <0.001
Hypocalcaemia 11.35 £ 9.36 1.08 1.04—1.12 <0.001

Abbreviations: [CU, intensive care unit; MV, mechanical ventilation.

Teczcan ME et al. New Microbes New Infect. 2020 Sep;37:100753



Giam Canxi mau ¢ BN COVID-19

» Pha v& can bang canxi & bénh nhan nhiém khuan nang
- Tai lwong virus cao gay mat canxi trong tuan hoan
» Thiéu Vitamin D

* Dinh duwdng kém

Di Filippo L et al. Rev Endocr Metab Disord. 2021 Apr 13: 1-10.
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Quyeét dinh diéu tri

Gia thuyét Dieu tri

« Khong c6 lgi cho vi rat va vat cha === <« Bu Canxi vé binh thuwéorng > cai
thién két cuc

 Chién thuat cla virus dé phat === -« Bu Canxi gay hai cho virus -

trién, ton tai va lay truyén nham cai thién két cuc

gay hai cho vat chu

Do sy bdo vé cua vat chl chdng === ¢ BU Canxi gay hai cho vat chu

lai virus = lam cho mai trwdng cua

virus tré nén kho séng hon

Crespi B., Alcock J, Evol Med Public Health. 2021; 9(1): 149-156. 46



b\

Dieu tri

« Ngwéng diéu tri & bénh nhan khac: [Ca2+]<0.8 mmol/L hodc ha
Canxi mau co trieu ching
« BN COVID-19:

o Khéng da di liéu vé hiéu qua cla bu Canxi & bénh nhan ha Canxi mau

o Bu Vitamin D/bénh nhan COVID???

Vincent JL et al Textbook of Critical care 7ed
Di Filippo L et al. Rev Endocr Metab Disord. 2021 Apr 13: 1-10. 47
Crespi B., Alcock J, Evol Med Public Health. 2021: 9(1): 149-156.



TOM LAl

 Chwa du bang chirng BN COVID-19 nguy co ha Natri, Kali, Canxi cao hon
- Ha Natri mau la roi loan dién giai thwdng gap nhat & BN COVID-19

« Co ché chinh ha Kali mau & BN COVID-19 1a mat Kali qua dwdng niéu

» Diéu tri roi loan Natri, Kali twong tw BN khong nhiém COVID-19

« Khéng da di¥ liéu vé hiéu qua cla bu Canxi @ BN COVID-19
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