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CASE REPORT

CONG TY TNHH Y TE HOA HAO - PHONG KHAM DA KHOA o ) o
(Tén cii: TRUNG TAM CHAN DPOAN Y KHOA - MEDIC) Dang ky kham truc tuyén: (=] E!

“ 254 Hoa Hao, P.4, Q.10, TP. Hé Chi Minh ipdmedicahathsoltve o !
DT: 028.39270284 - 028.39272136, Mail: hoahao254@medic.com.vn | Fodc app: Medic Hoa Hao gy

Qr code két qua chira bénh &n clia quy khach. Medic khéng chiu trach nhiém néu quy khach cung cap cho ngudi khac.

KHOA TONG QUAT - PHONG: 8

*6917873*
Ho tén: Nam sinh: 1968 - Nir
Pia chi: Pleiku, T. Gia Lai PT:
Nghé nghiép: noi tro S6 thé BHYT:

----- ——— e - -———— B B e e T T

Huyét ap: 144/96, 128/87 Mach: 75, 84 Cao: 163 cm; Nang: 60 kg; Nhiét do: 37°C
Tién sir bénh: - nhiém covid thang 9/21

- dang dung calci

Ly do di kham: - kiém tra sirc khoe BMI=22,5

- sut 21 kg/4 thang , an khong ngon , A L.

- thinh thodng khé ngt ( BMI trwwéc bénh: 30,4)

- tiéu 2,3 lan /dém , nhiéu nudc tiéu
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Hotéa: ____ ___ __  ____ __ _. Phai: Nir

Ngay thing nim sinh: 1968 Québc tick:

$6 OOCD/HG chidu: 3 P
Dia chi:

Don vi: Medic

Not Iy miu: BS yéu cu NGUYEN.T.HANH (PKTQ)
Loal mdu: MiwN. T Tinh trang miu: oyt

TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT
L HUYET HOC / DONG MAU - HEMATOLOGY / COAGULATION

HbAILC (HPLC)": . QUSHOI2
HbAlc (IFCC) ém (21.3- 47,5 memcdiimed)
HbAlc (NGSP) MILH @1e.650%10)
NFS(C.B.C)(CONG THUT MAU)* 2
WBC 47 (€0-10.010°0L QTHHVI9
% Neu 94 “0-4%
% Lym 378 (19-48%)
% Mono 84 3-9%)
% Eos 38 0-7%)
% Baso 0.6 0-15%
# Neu P ) (1.7 -2.0010°8L
# Lym 1.79 (10-4.0)10°8L
# Mono 0.40 101 -1.0)10°%L
# Eos 0.18 (0- 0.5 1091
# Baso 0.03 -0 10°%L
RBC 5.06 (380 - 550110120 QTHHO20
Hb 15.0 (1218 gy QTHHO2S
Hct 45.0 15.529)
MCV 88.9 (8397 L)
MCH 29.6 (26 - 32 pg)
MCHC 333 (31 - 36 gl
RDW 145 (110187
PLT m (130 - 40010 WL QTHHO2
MPV 115 (6.30- 1200)
IL VI SINH/NUOC TIEU THUONG QUI - MICROBIOLOGY/URINE ANALYSIS
Sineg 14

* Dy La bt qua dang o tra tr ddag by b thieg Medic B guily. Ko Xot aghidm @i ky tra béch shin
U Q. phis trie chum béeb a3 Cla guy kach. Medic kiving chis Trach alsler sés quy kwach cang cip cho noure ke .
1 Xt mghwien 83 do <l ohiin 180 19190 012
2 Xetagdoirs 83 fam po 1po kxm
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IOV KA M B K0 6917873 ST.T:
B ot s e e Nm g0 dang ky. 08:06:48 nmm
i34 b 24 Q0 1:u\: Nwwh’ miu:
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HIEV KET QUA XET NGHI m
LN “.
Phai: Ne
Québc tick:
bT:
P

BS yéu ciu: NGUYEN.THANH (PK.TQ)

Tinh trang miu: Det
TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT
URINARY ANALYSIS: . QIVSoU
1)Chemistry (Sinh Héa) : .
Glucose % 38 H imaadd)
Bilirubin NEG (pmall)
Ketone QI H (mmdty
Spe-Gravity ém (1.005-1.030)
Blood NEG INECATIVE)
pH 6.0 weam
Protein NEG L)
Urobilinogen NEG (pmall)
Nitrite NEG INECATIVE)
Leucocytes NEG INEGATIVE)
Color Yellow
Clarity Clear
2)Urine Sediment (Can Ling): . (parsclearpl)
Red Blood Cells 10 (0-15)
Leucocytes 15 (0-15)
Calclum oxalate monohydrate 0 (0-6)
Calcium oxalate dihydrate 0 (0.6)
Amor.Phosphate 0 (0-6)
Uric acid 0 (0-6)
Casts 0 (0-6)
Epithelial Cells 46 H (0-10)
Bacteria 8 (0.130)
I11. SINH HOA - BIOCHEMISTRY
IONOGRAMME?: . QTSH06?
% g 294
* Dy bs bt quak dang o tri ty Gdag by b thing Medic Pin guly ks Xot aghiém & ky tra béoh shin
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b RS it 0 “WW L3y miu: any il ol Ngdy g iy méu:
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unfrquixtrmm uuftouixttnsmm
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Hoté Phai: Nar Ho téia: H Phai: Nir
Ngiy thing nim sinh: 1968 Quic tick Ngay thing nim sink: 1968 Quic tick:
$6 COCD/HH chidu: e $6 COCD/HG chifu: pT. T
D ch Dia chi: . 1
Don vi: Metic Don vi: Mesic
Nos 1y miu: BS yéu ciu: NGUYEN.T.HANH (PKTQ) Not iy miu: BS yéu ciu: NGUYEN.T.HANH (PK.TQ)
Logt mdu: sewn.Tiéa Tinh trang miu: ot Logi miu: MewN Tide Tinh trang miu: net
TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT
Na 135.0 (130 - 345 mmel/l) Creatinin/Serum? 0.710 M: 06- 1.3 FA5- 1.1 mghl) QTsH2?
K 404 (340- 5.1 mmelil) eGFR (CKD-EPI) 97 (e 90 mliwsay1 73 =7')
Ca 247 (21 - 25 mmaliL) LDL Cholesterol 21 H <360 neaidl) QUSHM3
cl 1012 (95 - 106 manall) Triglycerides' 114 (05 -2.3) mmslL) QTSHOLS
IONOGRAMME/URINE: . IV. MIEN DICH - IMMUNOLOGY
Na/Urine Bitky: 1199 (100 - 300 masel2h) TSH u.sensitive (3rd G)* 185 1032 -5 pilimd) D@
m“"‘l : Free T4 1.16 (073 - 185 gty QDa
e KfUrine  BIIEBT s. s0 meian) HBsAg (Dinh tinh, qualitative)' NEG S/C00.330 (e <1 S0 <) e
écwnm Bit ky : 14.00 (250 750 renali24h) QTSHOS? Anti HBs (Dinh luong,quantitative)’ MUE2 H = t0nliml @I
lﬂﬁ&.l Anti HBc Total (IgG+IgMy? POSSXO 693  (SCs « 1, lndex « 0.5) QDI
ClWUrine mmol/L 80 - 270 maml24h) QUSHO?0 Anti HCV (thlin:; NEGS/C00.110 (860 1 lndem < 1) anes
Vol24h » (. 240) qualitative
MICROALB/Urine (Quantitative): . arsson v. !;memmm, OYCK MINK. USRS
est- BOS 14907 Uiml, 1« 20 Uil : 20 - 30)
Micro Albumine 3192 H (<
) ::” :’m HP Test-IgM (Elisa) NEG25.99 UmmL (<30 Ul GRAYZONE 30 40)
Creatinin/Urine LILH ®4-1200 é ADH (Anti Diuretic Hormone) (Elisa) Q389 L (10100 pamly
B (1018924 Ngay: 28/06/2022
s i 10 Albumine/CRE 03 H (< ugw Kon 5it aghifm
$u (mmol/L) (FPG)* 1609 H 1395590 st QTSH0O
Glucose (mg/dL) 296 H -106mge) :
GGT 6003 H 045508 Feds i . ThS. Bs. Nguyén Béo Todn
SGOT (AST)* 4260 H (<WUy QTSHOS
SGPT (ALT)* 4660 H -WuL) QTsHOI3
é Uric Acid/Serum* 2001 340 F245Tmgel)  QUSHUIS
hs CRP 0.980 (% Jmgil) QrsHe
DY Loc Céu Thin (CKD-EPI) .
) ) 54 trang: 34
.o P b e A e e e A Aploc it mdy (1528 sl
5 1 Xt mghwirn &3 o olag ohin IS0 19199 003 2
Liy miu tyi nhi: *'n“: "‘;"f}‘* e ‘_"L - s gy o Apmﬂdmﬂndu niéu (80-1200 mOsmolKg)
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DIEN TAM B0 - BIEN TOAN CTY TNHH Y TE HOA HAO - PK DA KHOA , 254 HOA HAO QUAN 10°TP HCM

CONGTY TNHH Y TE HOA HA - PHONG KHAM DA KHOA i

(ac THONG T CHAN DAY Ko D) mnmum-:[il“sq Mot MIBN : 6917873-55 Tui:$4  Giditioh: F

g SR | iy f% Cuot163 Ning:60  HA:144%0 Thod):%nms Ny 20622 Gid: 1040
0 Chidiah: - COSAT

Qr code lft qud chau blah dn cha quf Khich Modic Khdeq chiu triach nhibm né quy khich cung cip cho ngust khic.

(RCode kit
H||\|\|’||’|”|W “Hl“ m e s I
(DIGITAL ELECTRO CARDIOGRAPHY) —l | ! l ! |
1) (1] SN, I, B I o UV b o e e i
IIIH"::II |‘ | ‘.I
i “ {f
D : 6017873 ST . 551 | | | | ‘|
Bénh nhd Tugi ¢ 50 Ni
Dia chi AlDT m
Bac i chiama Ngay DK : 281062022 10:24 V1D N NSOV IR D] (PSS S e~ W
| | f | \f
Lim sing ; | , f 1‘ ‘
PHAN TICH ECG (ANALYSIS) :
a0RS: .10 Rhythm: XOANG Rate: 70 Interval:PR: 0,16 QRS: 0,08 QT: 03 —’ r | ' 1
i A A "\ I |
PWave +Ext Leads BT IAADI ) L s P A e e [ ) (YN N PR W 74 W S ol SRR
(PreLeads BT ' ‘ | [ , |
ORS Complex : Ext.Leads QS/DIAVE : J l‘
] \ ]
:Pre, Leads BT : | [‘ '
ST Seqments : Ext. Leads BT l ’ | ‘ !
:Pre, Leads BT MAVR! b e m e ey R YA A A || A A,
TWae  :Extleads DET/DIAVL | | | | | | - '
Pre, Leads T BIEN B THAP V36 f | ' | J
UWave :Ext Leads BT ' l :
(Pr.Laads BT . | | | I\ | | |
: I i |
L ; R AV, ! . N V8] A A ' h
KETLUAN  : THEO DOI THIEU NANG VANH. [ TANG GANH THAT TRAI ’ e : Tl e Nl Al
GHI NHAN DANG QS DIAVE | | | |
Tp. Ho Chi Minh, ngay 26/06/2022 13:0¢ ! , | 1
(Bac s di kj) —[ F | | | .
|
U. IIAVR) LAy iy A 5 —~ Vel LA A o P 1
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CONG TV TN Y T 004 HAD - PHONG BILAM DA KIOA
Mia b TRLNG TAM CHAN BOAN ¥ KHOA - MEDI)

Y 254 Hia Bia, A Q10 TP, Hé Ol Mish
£ DT 028 VN0 - 020 YT Ml leabaal A Gmedi com e

Diag by khas tryx tuyda @ “‘E

http Vwedc kb pthaoft o >
I

Mok app M Maa Mao @

ade Lit gas chan beded 43 cua Quy Khach Medc bdeg cdue trach chadm e Quy Khach cang clp cho spue L

Qr code kit qud chis Boak 3 cUa quy kKhich VeaIc TR20Q CRU TaCh RN DRU quy khdch cung cip cho nguot Khac

QRCode kit qui
Khoa : Siéu Am Gan - Mach Mau DA - Phong Gan 3
May: SAMSUNG RS85

KET QUA SIEU AM MAU

e

1D 38

Ho va ta Nir

B o ) . Gla Lal

Lim sdag KIEM TRA SUT KHOE - SUT 21 KGM THANG , AN KHONG NCON- THINH THOANG KHO
NGU - TIEU 2.3 LAN /DEM , NHIEU NUDC TIEL

BS cid dinh BS. CKL NGUYEN THI RONG ANH BY chi &ish MEDIC

VUNG KHAO SAT : SIEU AM GAN + SWE
GAN: Kadag to, b kding &du, clu trie thd, Khing sang thooeg khe tré. SWE (cda md gan) SamsengRSES
150kPa, # F4

MAT: Tul mdt khiag sol, vich ming. Daimg mdt trong gan kKding &in. Oag mdt chu khing =, Kdog &n

TUY: Ciu tric, kich thote hisd thaimg. LACH: khiag to, dlag daag

THAN (P} THAN (T): Khiag sol, khiag & nud

BANG QUANG: Khing sai, kding u vich miag

TU CUNG: ngd sau, DAP & 32 mm, adl mac mong, ddng dang. Phin phe: khing u
Diag mach cda bung khisg phinh

AsClins Kadng bach & bung

Khing trin dich ming phdi

KET LUAN : TD. VIEM GAN MAN- SWE (chi ssd gan)/ SamsungRS85: 15.0 kPa, # Fi

Tp. HO Chi Minh, agdy 28062022 09:20

Bdc 1 dd ky)

- A

Bs. Ngd Thi Huyéa Trang

Dy le it gua deng s tre w &dug L M Ihing Nadic. Ben gty Boc of & Ly tra Msh abde

P , L . QRCode kit qui
KET QUA SIEU AM TIM MAU q
Méy. ALOKA -ProSound a6

*6917873¢

A R M A

D 16917873 Ngay DK: 28/06/2022 08:54

Ho va tén Nir

Dia chi " Gla Lal

Lam sang + - KIEM TRA SUC KHOE - SUT 21 KG/4 THANG , AN KHONG NGON- THINH THOANG KHO

NGU - TIEU 2,3 LAN /DEM , NHIEU NUOC TIEU
VUNG KHAO SAT : SIEU AM TIM MAU
1-Nhi trii dan nhe. Cic budng tim khac trong giéd han binh thuimg LVDd=50 mm
Vich lién thit van ddng nghich thuomg. Chic ning tim thu thit tréi bao tén EF=70 %(Teichholz)
Chirc ndng tdm thu thét phai binh thuong TAPSE= 22mm

2-Van 2 lé day, ho 1/4. Van DMC day, hér 14
Déng mach chl ngue kich thude binh thutmg

(PAPs=28mmHg)

3- Khong tran dich mang ngoai tim.

KETLUAN:  VACH LIEN THAT VAN BONG NGHICH THUONG
HO VAN 2 LA 1/4. HO VAN BONG MACH CHU 144,

DE nghl;
Tp. Hé Chi Minh, ngay 28/06/2022 09:44
(Bdc si dd ky)

2\
-

Bs. CKll..h;éu)én Xuin Trinh



CONGTY TNHH Y TE HOABAD - PHONG KIAM DA KHOA

] _ iy
NG TY Tan Y T A A - PHONG KM BA KNOL oy CONG TV TNI0N Y T O 1A - PHONG KIAM DA KNOL AR (Tén ¢l TRUNG TAM CHAN DOAN Y KHOA - MEDIC) Ding ky khdm rye tuye [ﬂ h:[a
(Th e TRENG TAM CHAN BOAX ¥ KNHOA - MIDIC) Diag by kiuan trwx byl . 8 (Tha ks TRONG TAM CHAN BOAN Y KIOA - MIDIC) Wing by 1w by ‘ 254 Ha Hia, P4, 0.10, TP, H Chi Mish Aitp e b athsod v A
254 Maa B, PA, .10, TP. 14 Chd Mok - pa—— ' “ S A S, B S — ' “ T 0203920000 0200272036, Mk Dok gmediccomsn | o ap: Mod Hos Hoo
“ DY, G20IATNIN - D200 TI106, Mk heabsihumndicoomin | Mok app: Mok Maa Moo U7, A7 - G716, Malk hesbaaZdgmadiccomis | Mk appe Mecde Hou e el J Himedic (v ox: pp: Mede i
C [
Qr code bt Qab Oy Deed 43 1a Qo7 LBah Mecde khdeg e trach chabes ads quy RMACH cung chp o 3wt M Qr onde bt qab cham bl o i ) Khbch. Dlechc Wbdung chum trich nhabm adby quf Khich cung clp cho nguet hbc Qr code kit qud chia biah da cla quf Khach. Medic Khbeq chiu trich nhibm néu quf khich cung cp cha nguit khic

>

May: SAMSUNG RS85
- Miy: smsunc RS45

R QRCode kit g
‘IIlIII’IIII Khoa : Siéu Am Gan + Mach Mau DA - Phing Mach May Illlll‘ll
1
g Méy: TOSHIBA APLIO 500 St KET QUA SIEU AM MAU

, 2 . L] (RCode kit
et JHICGEES
KET QUA SIEU AM MAU KET QUA SIEU AM MAU

I 1]
Ho va da Ml N Ho vi da Ml Ne
P Da M5BT D
Lim sang Lis s At b Nir
BS ¢ \_Tm‘ BS ANH BVchidmh : MEDIC BSchdiah  :BS CKL NGUYEN THI HONG AN BVchideh :MEDIC ggwhim 0 q?;é:g:} Ne
VUNG KHAO SAT : SIEUAM DOPPLER HE DONG MACH CANH VUNG KHAO SAT ; SIEU AM VONG €O Limsing  -KEMTRA S mdg gL"{ 71 Yo THANG, AN KHONG NGON: THINH THOANG KHO
1. B $lag mach ciad chang , Glog mach clah ngod , d0ng mach cind trong hal bia : thinh mach mém mal TUYEN GIAP KHONG TO, BODEU, ECHO DAY, CAU TRUC DONG NHAT, KHONG TANG SINH MACH ’\fL TlEL 13 L\\ DE\ \HIEL NUGC T EL
b @st CIMT Pe0 f7mm: T=0,64mm, Kidog plaque , Kidag dep , o6 dong chiy vi via tic bish tuimg RAI RAC THUY TRA CO VAI NHAN HON HOP, GIXY HAN RO, KHONG YOI HOA, KHONG TANG SINH ) " i ; .
2 1 lag mach cle sdeq hai bdo : thish mach mdmm mai Dooa V1 V2, ihlag hep, of Sleg chdyvd win thc b MAU, BODEU, KT 2 6. 12 MM BSchldab  :BS.CKL NGUYEN THI HONG ANH BY chidiah  : MEDIC
thuteg HACH 03: khdizg hach biah If ) Incir, c1tn i o uvt iy
3 Tish mach clah hai bia khiag dis , b xep, Khdog huylt kadi TUYEN MANG TAL DUDR HAM, DUOI LUDI: bish thteg ) VUNG KHAO SAT .SH'.L AMTUREN VU:WU )
PHAN MEM 08 (D, mb du da,chn col, THUT QUAN CO: chisa thiy bt thusimg « MO SOTTUYEN HAI BEN DAY TRUNG BINH, LOP MO TRUUC VA SAU VU MONG, CAC ONG TUYEN KHONG
DAN

VU PHAL VY TR! 12 H CACH NUM VU # 1.CM, CO NANG, KHONG DONG NHAT, KT # 4 M

< YU TRAL VI TR 12 H CACHNUM VU # 10N, CO.CAU TRUC ECHO KEM, KHONG BONG NHAT, G1OI HAN
KHONG R0, B0 KHONG DEU, KHONG TANG SINH MACH MAU, KT #7X9 MM

VITRI 1 HCACH NUMVU # 2CM, CO CAU TRUC ECHO KEM TUONG TU, KT # 4 X 11 MM

~ KHONG HACH BENH LY HAI NACH.

KELLUAN:  Ddeg mach ving of hidn khdng tic hep, khing huyét khil.

Dénghi:
Tp. HO Chi Minh, sgdy 28062022 13:14
(Bdc 1 dd ky) KETLUAN:  PHINH GIAP DA HAT THUY TRAI (TIRADS 2)
‘ Dinghi:
Bs. CKI. Phan Thanh Hil Phuong

Th. HO Chi Minh, ngoy 28062022 00:20

e KETLUAN:;  NANG NHO VU PHAL- THAY BOI S01 B0C TUYEN VO TRAI THE GLA BUOU (BIRADS
iy )
20
Bs. Ngb Th| Huyén Trang DEnghl

Tp, HO Chi Minh, ngdy 26062022 09.20
(Bdc si dd kj)

D0y 16 hit gui dyng i tre ly Bdag (e M thing Madic. Ben gy Béc o & Ly tra Mo al Dy 10 Ak g dong o 1rd g 1 N Iing Medic. B gy B o 0 1 tri A 7/”{




CONG TY TNHH ¥ TE HOA HAO - PHONG KHAM DA KHOA

» f i H

(Tén cii: TRUNG TAM CHAN DOAN Y KHOA « MEDIC) Ding kf khém true tuyén: - [M]gi[E)

254 Hoa Hao, P.4, 0.10, TP, Ho Chi Minh hitp:/medichh athsoft v ]

DT: 028.39270284 - 028.39272136, Mail: hoahao234@medic.com.vn Holic app: Medic Hoa Hao 0

Qr code ket qui chira béah an cia quy khich. Medic khdng chiu trach nhiém néu quy khach cung cp cho nguir khac.
HI"N“M I|| ‘I||| , o

Ho va tén: | i:Nir S6KTC:1 ID: 6
Dia chi: 349 0 S4TT: 581
BS chi dinh : Bs. UKL Nguyen 1nj Hong Ann Ngay DK : 28/06/2022

Gio DK : 08:38 AM KQ : 09:56 AM
Ly do khém : - kiém tra sic khoe - sut 21 kg/4 thing , &n khéng ngon- thinh thoing khé ngu - tiéu 2,3 lin /dém , nhiéu nuéc
théu

XQ Léng Nguc Thang [In Gidy)

Thanh nguc : Khong c6 anh bat thuong
Mang phoi : Khong ¢ anh bét thuong
Trung that :  Khong co anh bat thuong
Tim : Khong c6 anh bét thuong
Dong mach chi :  Khdng co anh bt thuong
Huyét phé quan :  Khong ¢ anh bt thuong
Phai : Khng c6 anh bat thuong
Cohoanh : Khong co anh bat thuong

Cém nghi : Khong phat hién bénh 1 trén phim XQ nguc (Normal chest film)
Dé nghi :

Ngay 28 thang 06 ndm 2022
Bée si X Quang

Y

Bs. CKIL H Chi Trung



Patient ‘s main points

1. Obese —> Weight loss (21kg/ 4 months post covid
infection)

2. Diabetes mellitus (ketone urine+)

3. Extreme low ADH: Diabetes insipidus ?

4. Daislipidemia: LDL cholesterol

5. Hypouricemia

6 Liver damage (I‘ GGT& transaminase, liver SWE # F4)

Kidney damage (microalbuminuria+, § kali/urine,
1‘ calc1/ urine)

8. Coronary artery disease
9. Prehistory HBV and H. pylori infection



Diabetes SARS-CoV-2 infection
TiorT2

Pre-existing

Undiagnosed

New onset

Ketoacidosis Hyperglycaemia

Impaired insulin secretion <_~L_> Impaired glucose disposal

Increased counter-regulation

Viral load
Acute-phase reactants
Cytokines

Stress response
Prothrombotic state
Dehydration

Respiratory distress
Endothelial injury

Stunned heart
Cardiac injury
Haemodynamic instability

Hepatocyte injury
Glucose production
Lipids, cytokines

Acute kidney injury
Electrolyte abnormalities

Adipose-tissue cytokines Adiosi

Inflammation

Acute f-cell injury
Permanent loss
Triggered autoimmunity
Immobilization Increased counter-regulation
Wasting/atrophy

Altered membrane permeability

Long-term follow-up to screen
» possible endocrine disorders

The Endocrine System
and COVID-19

SARS-CoV-2 enters host cells mainly through angiotensin-
converting enzyme 2 (ACE2) and transmembrane
protease serine 2 (TMPRSS2), well-recognized viral
receptors . In the respiratory tract, SARS-CoV-2 infects
ciliated, mucus-secreting, and Clara cells in the bronchial
epithelium and type 1 pneumocyte in the lung .

However, as SARS-CoV-2 exhibits a wide organotropism,
it may affect other tissues, precipitating pre-existing
conditions .

Recent advances suggest a possible infection of the
endocrine system in COVID-19 patients . However, the
pathophysiological characterization and clinical relevance
of this damage and the impact of related endocrine
dysfunction on prognosis are still not completely
understood. ACE2 and TMPRSS2 are expressed in several
endocrine tissues, namely, the hypothalamus, pituitary,
thyroid, adrenal, gonads, and pancreatic islets . As the
endocrine system is an issue during the COVID-19
pandemic, several clinical questions are necessary.
Specifically, it should be clarified whether (1) patients
with COVID-19 could be at higher risk of developing
acute or late-onset endocrine diseases or dysfunction;
(2) underlying endocrine diseases or dysfunctions could
be risk factors for poor prognosis once the infection
occurred; (3) pandemic-related community and
healthcare service restrictions and reorganization may
contribute to change the epidemiology of endocrine
diseases or dysfunctions or affect their management
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The latest analysis found that people who had had
COVID-19 were about 40% more likely to develop
diabetes up to a year later than were veterans in the
control groups. That meant that for every 1,000 people
studied in each group, roughly 13 more individuals in the
COVID-19 group were diagnosed with diabetes.

The chance of developing diabetes rose with increasing
severity of COVID-19. People who were hospitalized or
admitted to intensive care had roughly triple the risk
compared with control individuals who did not have
COVID-19.

Even people who had mild infections and no previous risk
factors for diabetes had increased odds of developing the
chronic condition. Of the people with COVID-19 who
avoided hospitalization, an extra 8 people out of every
1,000 studied had developed diabetes a year later
compared with people who were not infected. People
with a high body-mass index had more than double the
risk of developing diabetes after a SARS-CoV-2 infection.

Almost all cases detected were type 2 diabetes, in which
the body becomes resistant to or doesn’t produce enough

insulin.



The hyperosmolar hyperglycemic state (HHS) is an acute complication of diabetes mellitus (DM)
characterized by hyperglycemia (>600 mg/dL) and plasma hyperosmolarity (>320 mOsm/kgeH,0). It is
often observed in diabetic patients with diseases that increase counterregulatory hormones, but HHS
can also be caused by dehydration alone in individuals who are unable to drink water

freely.L Antidiuretic hormone (ADH), synthesized in the hypothalamus, is stored in the posterior
pituitary lobe and secreted in response to plasma hyperosmolality and hypovolemic conditions, such
as HHS. ADH concentrates urine by activating arginine vasopressin receptor 2 in the renal collecting
ducts.2 The high-intensity signal of the posterior lobe on magnetic resonance (MR) T1-weighted
images (T1WIs) represents the storage of ADH secretory granules.2 When ADH storage is depleted or
exhausted, the MR T1WI signal in the posterior lobe decreases or disappears. This is known as a
“depleted posterior lobe.”2 ADH insufficiency complicated with HHS and “depleted posterior lobe”
has not been reported in a way that links the status of ADH secretion and MR imaging findings at each
time point.

We report a case of a patient with transient ADH insufficiency due to severe HHS and nephrogenic
diabetes insipidus (NDI), including a detailed description of the patient’s course of treatment along
with MR imaging findings. Clinicians should be aware of ADH insufficiency as posing a risk of a critical
condition in patients with DM who have been treated with lithium carbonate.

The hyperosmolar hyperglycemic state (HHS), an acute complication of diabetes mellitus with
plasma hyperosmolarity, promotes the secretion of anti-diuretic hormone (ADH) and reduces the
storage of ADH. Magnetic resonance T1-weighted imaging reflects ADH storage in the posterior
pituitary lobe, which disappears when the storage is depleted. Whether the HHS induces ADH
depletion leading to clinical manifestations has been unclear.
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Post-COVID-19 cases of central diabetes insipidus have been described.

Possible mechanisms for the hypothalamo-pituitary dysfunction :

1 inflammation—mediated reversible hypophysitis or

2. adirect hypothalamic damage

3. hypoxic encephalopathy, especially among patients who experienced serious
respiratory failure .

On the other hand, nephrogenic diabetes insipidus may be the

consequence of sedation (i.e., sevoflurane) in critically ill patients who

underwent endotracheal intubation
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Background

Novel coronavirus disease 2019 (COVID-19) mainly affects the lungs, but can involve several other organs. The
diagnosis of acute and chronic sequelae is one of the challenges of COVID-19. The current literature proposes
that severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may involve the hypothalamic-pituitary axis.
In this case report, we present a unique case of new-onset central diabetes insipidus secondary to the COVID-19
disease in a 54-year-old woman.

* Case presentation

A 54-year-old woman presented with the history of excessive thirst, polyuria, and polydipsia, six weeks after
being infected by COVID-19. Laboratory tests revealed low urine osmolarity and increased serum osmolarity, and
the patient was diagnosed with central diabetes insipidus. After administration of nasal desmopressin, urinary
osmolarity increased, and the patient's symptoms improved. However, to stabilize her condition, desmopressin
treatment was required.

e  Conclusions

We reported a unique case of diabetes insipidus in a COVID-19 patient. Central diabetes insipidus may be
included in clinical manifestations of the COVID-19, in case of new-onset polyuria and polydipsia following
COVID-19 disease. Nevertheless, a causal relationship has not been established between the symptoms of the
patient and the SARS-CoV-2 infection.
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Therapeutic challenge: Unusual Abstract
coexistence of idiopathic central .  pgackground: Idiopathic central diabetes insipidus (D)

diabetes insipidus and diabetes is a rare endocrine disorder that results from total or
mellitus in a male with vitiligo partial deficiency of vasopressin secretion. It is
January 2021 - Caspian Journal of Internal Medicine |d|0path|C When the Ccause iS unknown, bUt in many
DOI-10.22088/cjim._12.0.363 cases, is associated with autoimmune disorders.
Authors: * Case presentation: We present the case of a 44-year-
Marcio Concepeidn old male with vitiligo and a family history of diabetes
? PR SR R mellitus and thyroid disease. The patient presented
with polydipsia and polyuria greater than 8 L/day.
. Esteban Alberto Plasencia Dusfias After water deprivation test, the patient was
@ Hospital Nacional Guillermo Almenara Iri diagnosed with partia| central diabetes insipidus_
Contrast-enhanced pituitary magnetic resonance
e Piego Moreno Mameros imaging showed decreased brightness of the
National University of Trujillo . . . .
- ' ‘ neurohypophysis and normal thickness of the pituitary

Eilhart Garcia stalk. Because desmopressin was not initially available,
National University of San Marcos the patient was managed with chlorpropamide,
carbamazepine, and hydrochlorothiazide, and
afterwards substituted. During his outpatient
checkups, he presented many episodes of polyuria,
the last after 13 years, with polyuria of upto 15 L
associated with weight loss, and abnormal blood
glucose levels; anti-GAD 65 and IA-2 antibodies were
negative. He was subsequently diagnosed with
diabetes mellitus and received metformin and insulin;
this latter was suspended in subsequent check-ups
due to hypoglycemic episodes.

*  Conclusion: We highlight the importance of treatment
. and adequate control of these pathologies, since they
Figure 2. Magnetic resonance imaging of the pituitary share similar clinical manifestations, can easily have

s a -f:g;:m “"‘,"-t Fﬂ?ff’(mh;“m"“;’?"-‘:s T‘l‘ electrolyte imbalance and represent a challenge for
obDserved wi Crease miensity (w e arrow) m e . . . .
sequence without contrast. B and C. Sagittal and coronal endocrlnologlsts and internists.

view. Two microadenomas of 4x2




HYPOURICEMIA

Uric acid is synthesized mainly in the liver, intestines and the
vascular endothelium as the end product of an exogenous pool
of purines, and endogenously from damaged, dying and dead
cells, whereby nucleic acids, adenine and guanine, are degraded
into uric acid.

The kidney is an important regulator of circulating uric acid
levels as it excretes most of total body uric acid. Serum urate is
freely filtered by the glomeruli followed by a complex balance of
reabsorption and secretion in the kidney proximal tubule.
Although the molecular mechanisms of urate transport in the
proximal tubule are still incompletely understood, URAT1
(SLC22A12) is the main apical transporter mediating urate
reabsorption in the brush border of the proximal tubule . Its
major role was further supported by the strong association
between SLC22A12 gene variants and serum uric acid levels in
the general population



Physiological functions of uric acid:
Uric acid in healing and defense

1. Antioxidant

Most serum uric acid is freely filtered in kidney glomeruli, and approximately 90% of
filtered uric acid is reabsorbed, implying that it has a considerable physiological role. In
humans, over half the antioxidant capacity of blood plasma comes from uric acid. Uric
acid is a strong reactive oxygen species (ROS) and peroxynitrite scavenger and
antioxidant. High levels of uric acid are readily detected in the cytosol of normal human
and mammalian cells, especially in the liver, vascular endothelial cells, and in human
nasal secretions, where it serves as an antioxidant

2. Endothelial function

In contrast to studies documenting the ability of uric acid to impair vascular endothelial
cells integrity, a recent report indicated for the first time that extremely low levels of
serum uric acid, attributed to loss-of-function mutations of SLC22A12 encoding blood
vessels and kidney proximal tubular cells transporter, URAT1, cause endothelial
dysfunction in vivo . This and other reports challenged the view stating that uric acid
elicits cardiovascular and kidney diseases via impairing endothelial integrity and
function . Indeed, uric acid may exert fundamental roles in tissue healing via initiating
the inflammatory process that is necessary for tissue repair, scavenging oxygen free
radicals, and mobilizing progenitor endothelial cells



3. Potent mediator of type 2 immune responses:

* Elevated concentration of uric acid was detected in the peritoneal cavity of mice following injection of
the most widely used clinical adjuvant alum (aluminum hydroxide) . Experiments involving
intraperitoneal injection of mice with the harmless protein, ovalbumin, or ovalbumin + alum, in
conjunction with 0 or 50 units uricase demonstrated that uric acid is necessary and sufficient for
induction of antibody immune responses to ovalbumin . The alum established T helper 2 (Th2)
adjuvanticity was found to be mediated through cell injury leading to the induction of uric acid, which
acts as a danger signal promoting the generation of inflammatory monocyte-derived dendritic cells .
These findings document the pivotal role of uric acid in induction of protective antibody responses
to the numerous human vaccines incorporating alum as an adjuvant.

*  Uric acid release was also demonstrated in the airways of allergen-challenged asthmatic patients and
mice, and appeared necessary for mounting Th2 cell immunity, airway eosinophilia, and bronchial
hyperreactivity to inhaled harmless proteins and house dust mite allergen. Additionally, administration
of MSU crystals together with inhaled harmless proteins elicited vigorous type 2 immunity. Uric acid
adjuvanticity was expressed via activating spleen tyrosine kinase (Syk) and the phosphoinositol 3
(PI13)-kinase. Uric acid was thus identified as an essential initiator and amplifier of allergic
inflammation in vivo.

* Allergens, which are often proteases, namely cysteine proteases, and the cysteine peptidases papain
and bromelain are able to stimulate barrier epithelial cells to produce type 2 cytokines such as thymic
stromal lymphopoietin (TSLP), interleukin (IL)-25, and IL-33, which are responsible for directing the
immune environment to the type 2 axis and hypersensitive inflammation. It was recently shown that
allergens and cysteine peptidases, like papain cause stress and damage to the tissue cells, especially
the barrier epithelial cells, triggering the release of uric acid. Uric acid was shown to activate epithelial
cells for release of TSLP and IL-33, but not IL-25, and was identified as a key player that regulates the
development of type 2 immune responses to cysteine peptidase allergens . Human and mouse airway
epithelial cells secrete uric acid constitutively; in vivo exposure of mice to particulate pollutants and
the cysteine peptidase-containing house dust mite triggered increase in uric acid production and
release by mucosal cells and mediated allergic sensitization, which was shown to be inhibited by
uricase . Indeed, uric acid is now recognized as an alarmin, like ATP (adenosine triphosphate), the
high mobility group box 1 protein (HMGB1), and IL-33, and a prominent and potent mediator of type
2 immune responses involving epithelial cells, innate lymphoid cells, eosinophils, basophils, and
mast cells .



4. Resistance to parasites

The protective immune response against many helminth parasites is dependent
on type 2 immune responses

5. Defense against neurological and autoimmune diseases

In support, plasma low uric acid levels, leading to decrease in antioxidant
molecules, were evident in patients with multiple sclerosis. Peroxynitrites and
ROS are believed to be responsible for myelin degradation in multiple sclerosis
(MS) and can be blocked by high uric acid levels, while gout patients almost
never present with MS disease . Several reports documented association of low
uric acid serum levels with MS disease . A recent meta-analysis of published
data indicated convincingly that patients with MS had lower serum uric acid
than healthy controls, and advocated serum uric acid low level as a potential
biomarker for muItipIe sclerosis . Low plasma uric acid levels were also
associated with neurological disorders . Parkinson and Alzheimer disease,
Pemphigus vulgaris, an autoimmune disorder characterized by blistering and
sores (erosions) of the skin and mucous membranes, and lichen planus, an
autoimmune inflammatory disease of the mucocutaneous tissue , which was
also associated with low uric acid levels in saliva.



HYPOURICEMIA CAUSES: Decreased uric acid production( inherited disorder,
acquired disorder), Uric acid oxidation due to treatment with uricase, Increased
kidney secretion (decreased renal tubular reabsorption due to inherited or
acquired disorders )

1.
2.

Familial renal hypouricemia

Acquired disorders: Fanconi syndrome, volume expansion, intracranial diseases, acquired
immunodeficiency syndrome

Minerals: Inadequate dietary zinc intake , Wilson disease ( an inherited disorder that causes
high copper/Fe levels)

Medication/Treatments : salicylates, allopurinol, x-ray contrast agents, glyceryl guaiacolate,
losartan ,fenofibrate ,NSAIDs

Chemotherapy and Cancer: |V (parenteral) nutrition, chemotherapy, cancer tissue-specific
metabolism and abnormal antidiuretic hormone production (Hodgkin’s disease, sarcoma,
and glioblastoma )

Other Genetic Influences : genetic mutations in two transporters : urate transporter 1
(URAT 1) and human glucose transporter-like protein 9 (GLUT 9) . Variants of the gene
SLC2A9 (encodes a protein

Hormones: Animal studies suggest that estrogen suppresses the production of the protein
that eliminates urate in the kidney (proximal tubule epithelial cell organic anion transporter),
while androgens stimulate it. Scientists hypothesize that this may explain lower serum urate
levels in postmenopausal women as opposed to men,

In type 2 diabetes hypouricemia is associated with worse metabolic control, hyperfiltration
and a late onset or decreased progression to overt nephropathy.



Hazard Ratio

The U-Shaped Relationship Between Serum Uric Acid and
Long-Term All-Cause Mortality in Coronary Artery Disease
Patients: A Cohort Study of 33,034 Patients
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This study also illustrated
an approximate U-shape
association between serum
uric acic (SUA) and all-cause
mortality when compared
with 5.95 mg/IL < SUA <6.8
mg/dl, SUA <5.0 5mg/dI
(adjusted hazard ratio (aHR)
=1.13, 95% C/: 1.01-1.26, p =
0.03), and SUA >8 mg/dL
(aHR =1.18, 95% CI: 1.06-
1.32, p = 0.003).
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eHigh serum uric acid levels =7.6 mg/d| were associated
with the requirement of invasive mechanical ventilation and
risk of death (on admission or a history of hyperuricemia)

e ow serum uric acid levels were also associated with the
requirement invasive mechanical ventilation




Defective tubular handling of urate contributes to the
development of hypouricemia in patients with life-threatening
COVID-19, a mechanism that is supported by the presence of
inappropriate uricosuria and by the association with other
features of proximal tubule dysfunction . In a small subset of
kidney samples from patients who died from COVID-19, we
showed that life-threatening SARS-CoV-2 infection is associated
with a significant (~ 70%) decrease in the expression of the apical
urate transporter URAT1 in the kidney proximal tubule,
contributing to the impaired tubular absorption of urate. Of
note, experimental data showed that acute inflammation elicited
by viral mimetics in rats downregulates the expression of kidney
tubule transporters, including URAT1 . Upstream mechanisms
linking viral infection and downregulation of proximal tubule
transporters remain to be elucidated, but may involve either
direct viral cytotoxic effects on the proximal tubule and/or
indirect effects resulting from pro-inflammatory cytokines



Low serum uric acid levels may directly reflect COVID-19
severity through renal tubular dysfunction. Previously, a
clinical and autopsy study reported evidence for proximal
tubule dysfunction in a subset of patients with COVID-19,
with low-molecular-weight proteinuria,

neutral aminoaciduria, and defective handling of uric acid or
phosphate (Dufour et al., 2021; Werion et al., 2020). The
previously mentioned studies confirmed the relationship
between low serum uric acid levels and COVID-19 severity,
such as the rate of IMV use and death. Serum uric acid levels
are lowest 2-3 weeks after hospitalization and subsequently
increase (Liu et al., 2021). Therefore, low serum uric acid
levels are also a possible biomarker reflecting COVID-19
severity through renal dysfunction, particularly proximal
tubule dysfunction.




REFERENCES

1. Diabetes risk rises after COVID, massive study finds-NEWS
https://www.nature.com/articles/d41586-022-00912-y#

2. Diabetes Insipidus and Concomitant Myocarditis: A Late Sequelae of
COVID-19 Infection

Abu Baker Sheikh, MD, Nismat Javed, Abdul Ahad Ehsan Sheikh, MD

3. Central diabetes insipidus (Infundibuloneuro hypophysitis): A late
complication of COVID-19 infection

R. A. Misgar, A. Rasool ,A. I. Wani & M. |. Bashir
4. https://emedicine.medscape.com/article/117648-workup

5. Transient Antidiuretic Hormone Insufficiency Caused by Severe
Hyperosmolar Hyperglycemic Syndrome Based on Nephrogenic Diabetes
Insipidus
MizukiGobaruMD!KentaroSakaiMD?!YukiSugiyamaMDChiakiKoharaMDAkiko

YoshimizuMD1ReiMatsuiMD!YuichiSatoMD?TatsuoTsukamotoMD3KenjiAshida
MD*HarumichiHigashiMD1




6. U-shaped association between abnormal serum uric acid levels and COVID-19severity:
reports from the Japan COVID-19 Task Force

TakahiroFukushima?ShotaroChubachi?HoNamkoong3ShiroOtake?KensukeNakagawara?HiromuT
anaka?HolLee?AtsuhoMorita®MayukoWatase®TatsuyaKusumoto®KatsunoriMasaki?HirofumiKam

ata®Makotolshii?lNaokiHasegawaPNorihiroHaradaTetsuyaUedadSoichiroUeda®Takashilshiguro®...
KoichiFukunaga?

7. The U-Shaped Relationship Between Serum Uric Acid and Long-Term All-Cause Mortality
in Coronary Artery Disease Patients: A Cohort Study of 33,034 Patients

8. Hypouricemia and hyperuricemia in type 2 diabetes: two different phenotypes
S Bo1, P Cavallo-Perin, L Gentile, E Repetti, G Pagano

9. The Clinical Significance of Hypouricemia in Patients with Liver Cirrhosis
Yi SY

10. COVID-19 and the Endocrine System: A Comprehensive Review on the Theme

by Giuseppe Lisco, ,Anna De Tullio, !,Assunta Stragapede, 2,Antonio Giovanni
Solimando, 2,Federica Albanese, 2, Martina ,apobianco, 2,Vito Angelo Giagulli, 1, Edoardo
Guastamacchia, !, Giovanni De Pergola, 3>* Angelo Vacca, 2,Vito Racanelli,” andVincenzo

Triggiani

11. Central diabetes insipidus (Infundibuloneuro hypophysitis): A late complication of
COVID-19 infection

R. A. Misgar, ,A. Rasool, ,A. I. Wani & M. . Bashir




12. Central diabetes insipidus secondary to COVID-19
infection: a case report

Ali Yavari, Zahra Sharifan, Bagher Larijani & Ali Mosadegh

Khah .BMC Endocrine Disorders volume 22,
Article number: 134 (2022)

13. https://my.clevelandclinic.org/health/diseases/16618-
diabetes-
insipidus?fbclid=IwAROGRSCwUjus1YVaMK6ljsWWC3UETJx
SKAQV1pkWEOmMU1snbstptFQvXXl4

14. Physiological functions and pathogenic potential of uric
acid: A review, 2017 Mar 14.

« Rashika El Ridi*® and Hatem Tallima?@P

 Author information Article notes Copyright and License
information Disclaimer




A Medio Canter Co Vy du da thaira,
| Van con di chieng khién ta mét
hoai!
Kiém tra strc khde trong ngoai,
Thé duc, dinh dwéng dé hoai binh




