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ORIGINAL ARTICLE
A study of viral shedding in chronic hemodialysis patients with COVID-19
and factors affecting viral shedding on day 14 of the study

4 A STUDY OF VIRAL SHEDDING IN CHRONIC HEMODIALYSIS A
PATIENTS WITH COVID-19 AND FACTORS AFFECTING VIRAL
SHEDDING ON DAY 14 OF THE STUDY

Rajita Hantalom M.D.*, Phennapha Nophpahsri RN *

ABSTRACT

BACKGROUND: Pakchong Nana hospital hemodialysis (HD) unit was a separate area for end-stage

renal disease (ESRD) patients infected with corona disease 2019 (COVID-19) and high risk of
contracting COVID-19 patients with only 5 HD beds. The criteria for discontinue HD isolation was
nasopharyngeal swab using real time polymerase chain reaction (RT- PCR) with Cycle threshold (Ct)
value of > 30 or not detected on 14" day after first positive by antigen test kits (ATK) or RT-PCR.

OBJECTIVE: To conclude that on the14™ day after first positive ATK or RT-PCR is safe to discontinue

HD isolation without repeating RT-PCR, and what factors contributed to the high volume of viral shedding
on14™ day.

METHODS: The fundamental prognostic research and prognostic factor research in the form of

retrospective cohort design in 58 cases of COVID-19-positive ESRD patients who on dialysis at the HD unit
from September 1, 2021 to June 3, 2022. The viral shedding was estimated with Ct value on 1% day
and 14" day. Patients were divided into 2 groups by using Ct value on 14" day: 1. High volume of viral
shedding group (Ct value < 30) and 2. Low volume of viral shedding group (Ct value > 30 or not detected).
Compared between two groups used t-test and exact probability test with different factors.

RESULTS: At 14" day, the low volume of viral shedding group was 81% of all infected patients. Each

group had no significant difference in basic characteristic, admission chest X-ray as pneumonia, Ct E-gene,
C reactive protein (CRP), complete blood count and steroid treatment. However, the patients with age >
60, unvaccinated patients, on oxygen therapy and Ct E gene on 1%day>30 patients found in the high
volume of viral shedding group more than the low volume of viral shedding group (p=0.024, p=0.013,
p= 0.034, p=0.020 respectively).

CONCLUSIONS AND RECOMMENDATIONS: For discontinue HD isolation on 14" day consider
repeat RT-PCR in patients who are 1) unvaccinated 2) on oxygen therapy 3) elderly patients, and 4) patients

that Ct E gene on 1% day >30. Because, this study found those patients may have a high volume of viral
shedding on14™ day.

\KEYWORDS: COVID-19, Virus Shedding, Real time polymerase chain reaction ( RT- PCR), hemodialysis Y,
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136 aud ola¥alalsu 2019 (Coronavirus
Disease 2019; COVID-19) lug{ Unelsalnszuzg aving
(end stage renal disease : ESRD) 171 8U Fuaurt a1y
WalandAuayn (prevalence) lu $ouag 3.10 uag
Yovaz 0.10 MuasU {028 ESRD & A21uid B3
Aao COVID-19 Asunsadiu 3 wi vesawily Yeuas
57.10 Y945 1)28 COVID-19 71 98/l intensive care unit
(ICV) W ury 2elad 9% (chronic kidney disease: CKD)
§nsme Uaevlentdon (hemodialysis: HD) 71 1y
COVID-19 tauiugiae COVID-19 alU $eaz16.20
Au¥oray 4.00 pud iU SnAerUie HD ALy
COVID-19 Al $oway 20.20 fiu $oraz 0.20 Weawieu
Augiae HD filsidiu CovID-19!

Tutszmalnenissnwdeeduladaild
ﬂﬁ]ﬁ;ﬁu Town favipiravir, remdesivir, molnupiravir
LA nirmatrelvir-ritonavir L& nirmatrelvir-ritonavir
vwallugUaefifisnsinisnsesvedla (estimated
glomerular filtration rate:eGFR) %oan1130 mV/
min/ 1.73m?? &slun1s@inunil {uaevnaulden
favipiravir Ssteane1nshuraeusnegnediteddy
waldananistentdn® @uen remdesivir lugUaey
ESRD 7 HD §slaifufisensusialy imsizenridn
maladudulvg? wifinsfnendinudn dnnsTvien
remdesivir 1ugt)ae ESRD 71 HD 48 Ay agsUaonsie’
g1 molnupiravir 17838731 lddesusuvuneily
HUe CKD grviaiitiandnnisueulsmenuia
aﬂé’mﬂmaluﬁﬂwﬁﬁmmslﬁﬂﬂaaﬁamuﬂmq2
ws molnupiravir 43 11 luUssmelng iou
fluneu 2565 Feluvadudeilusiuiusite uay
wnndlalfianuduasiuen Sadslifimsdaendlstu
AUe ESRD Tunsinuni

lsamgruiauingeeuiun Juwinieuiua
lunsauarie HD fifeLde COVID-19 mutaana
ol el 2564 89 Fud 2565 T nasopharyngeal
Taeldinatia Real time polymerase chain reaction
(RT-PCR) Tus{Une i flornisveamiaiuniele
dquuufnie (upper respiratory tract infection :
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UR) 30iiUse 9 high risk siemsindadisiiunn
89 wauaaw 2565 19ns19 ATK9n 1 dUa
vieuledl URI w3e sz ¥R high risk suafiguien
2565 Tins29 ATK ¥n 2 §Uaii wiewleflonnts
URI %38 §iUsei? high risk 1o ATK positive 39
as1anasopharyngeal RT-PCR ifieButiunisitads
waLAuLden Chest X-ray #1ne1n15auwuzndnte
duazinde da HD dUaviay 2 ada 9aad) 2564 f
Fud 2565 Funoulsameunanns1y uaRuATiuAy
2565 fiheulnajingiitiu 3uen favipiravir usi
wne sl 1wy wil ee eendiauluden Oxygen
saturation: Sp02 ) #i1 Beundsinnfiansansuneuly
Tsswenuia wazl un favipiravir 19 steroid 19U
dexamethasone 1ngl4 dexamethasone Tunseddl
pneumonia kag SpO2 < Sevay 94.00 %3 od
SpO2 VUZBENWSIANAT = Sovas 3.00 A1NATY
nAfausn e wingUaefuualiueinisusania
g1afsaiie SpO2<Saway 96.00 2 ieasu 14
U nasopharyngeal RT-PCR A

11%a CovID-19 WJu RNA 124 Fan13097a
WUL%@ﬁﬂ%mﬂﬁﬂ Real time polymerase chain
reaction (RT- PCR) 1ag#1 gene target 98131ny
1 gene lauA envelope (env #39E), nucleocapsid
(N), spike (S), RNA-dependent RNA polymerase
(RARp) ez ORF1 genes Fennuhvousiaz gene
TaulnatAeeny untdy RdRp gene N5
372U RNA vaslasalnedn Ct Ao 91UUTOUNIS
replication flaznaliiin fluorescent signal B
Ct Yoauansdissiuau RNA gasla¥aiiunn  @n Ct
Yo8ni1 40 9¥51891U31 RT- PCR 1duuan® &
nsAnEIn A1 Ct annndn 30 Sinsundidetiosann
wsoliiiiae ° FedioterArdanariduinaeilunsas
HUrendulunneunyes Yminuasavdun lauen
K78 ESRD fiRada COVID-19 LLazQﬂwﬁﬁmm
Lﬁ"mqa (high risk) 111 HD ﬁ'quﬁmﬁ YUVBITN.
Unngonnin Fiiifies HDS Al 5 Fies Taefinaus
"Lumsa'ﬂ;iﬂamﬁaﬂé"lﬂ,ﬂwgﬂLﬁamﬁﬂuﬁmﬁamau
Teun nsfiua RT- PRI A1 cycle threshold ( C)
71 16 Sy &3 ATK 38 RT-PCR Wauan Sulsn
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7 18 Sundena ATK w3e RT-PCR WJuuanuusn
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v u fundamental prognostic research

LWUU single group cohort
Us:yINsIiaznaucinuny

Ao §U38 ESRD AABCOVID -19 i1 HD
. z . .

a Audnanlatu 4 lsang1urauindesunun 939
1 fuggu 2564 9 3 dquiey 2565 Loy
ANNAIUIANGURIBELNEN prognostic factor
A a [ . . N 9 =
NUNAFED viral shedding ¥ 14 JUYBINTITANY
Inggnsfnnnilusunsudisagy fie

Rird and @=1-P
r+l

m:%{lilt'fl-l-%]

[z_.\f(r +1) PG +z, \{(r}:Ql "'PzQz)T
r&

5-1B-R. P-

wherem’ =
N=(r+1)m

Note: (*) 1s corrected with continuity.

AIUIUIUIANG Usample size ba 90
#9819 719UA sienificance @ 0.05 AMNUA
power 10.80 AvuasIuIUg U8 vea Ui
viral shedding 110 #i@ngy viral shedding Way
dadau n2n1=11/47 =0.23 audnad1uasalu
i U28na 1 ¥In15A nw193 sm1a pilot study
dadrun1slasuingu ngu viral shedding 11n
p2 = 0.55 Wagnq u viral shedding Woe pl=
0.87 a¢léiA1 N Vianum 90 au - N1=73 A uay
N2 =17 Au Fsluanunnsalasasiiiauldiemun
58 AU
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gene 2. 1A3 83 Cobas 6800 14 51891 2 8u @e
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(IUSAANLA

Aanlsau Ao Useianislasuindu
(vaccine) dnwaugnendiinuesthe laun e o1y
15ALU1I121U (Diabetes mellitus : DM) wa g
TsaUseddadu 9 eanand 81nquangotensin-
converting enzyme inhibitor (ACE) & 11§ u
angiotendin receptor blocker (ARB) U5g3 @114
nsunng leun 81115 complete blood count
(CBC) C-reactive protein (CRP) nasopharyngeal
RT-PCR 1JuAn Ct Juusn wasu CXR lne5edunmng
n19319dY pneumonia N33 A BrdulTa
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NS3INS:KuDAlA:afAN (Y
MTAATIAVNEDATINTIUU (Descriptive
Statistics) Wil D85 UBA A WAL WY ARATABTN
F1u7u Tosag Alad v @il seuuInTs
a0#1399"U (Inferential Statistics) NsiUTe UMY
ToyaldauTinm gl Student ttest Tunsdlvoyall
nsuaniasund wag 19 Mann-Whitney U test nsell
Ty auanuasliund dudoyainanm lagly
Chi-square test/Fisher Exact test Lz oA p-value
Wounan 0.05 WulsdWaymeeia
NISWIISMUNNNUDSUSSSUNISIVE

fuuyue

ASA N LHIUNNTNNTARNAEATIUNS
3U5ITUNNTIVY SWUINYDILIU WAV ATINITIEY
ECPC P 2565-003

WanNISANUN

wur{U2e ESRD 1 HD @ 9nsafamaiisn.
U1ngosunun 192 AU faus 1 fueew 2564 -
3dauiey 2565 Ao COVID-19 67 A (Yavay
34.90) wid e n1sAnuldLiu RT-PCR 2 asq
58 A TuffUaeriavin 58 au \Humae wasnd
TndAwenu WonlaurUszaua 13 (14 10 o1)
T3iflons Seay 20.70 CXR wsn3u 18U pneumonia
Fovay 1550 Wuauaulaings (hypertension
HT) $ewaz 84.50 39dwgavinesdu pneunonia
Fo8az 24.10 AoITN¥IA1E steroid Soay 22.40
waz 1 Oxygen therapy $oa 20.70 (1151971 1)

UsyTAnslAsu COVID-19 vaccine vaarUae
nausiveg newdy COVID-19 wuin Sevas 18.96
liirelasu vacdne Sowag 861 19 vaccine 1 dose
Souaz 4831 19 2dose Fovar 224110 3 dose
$ovay 1.71 I 4 dose dmsuniln vaccine 71l45u
79 sinovac (SV) sinopharm (SP) Astra-zeneca (AZ)
Pfizer (P2) waw Modema ¥oeae 81.04 7l vaccine
ae3 ULUU ALad duudUavivl e evda
A0 vaccine Wugaviglug Uae Ao 1550+ 10.00
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duUni Inevniieienn1s@n vaccine LINEATIEWIY
131 120 Fu wudAuiidna vaccine Wagevineuunin
120 $u (Govaz 44.70) Wlesmmilailddainduasiv
ALTIAN vaccine Wagavineununin 120 Yu Gevas
55.20)

i aut s5{ V28nq w98 19RLNA YD
viral shedding 7i 14 Fu WUﬂaq'mﬁl fiviral shedding
for (Ct > 30 vijelinuide) fovay 81.04 uavnguil
g9l viral shedding 110 (Ct < 30) Wuso8ay 18.96
Tned oy afl ugtuvew]Uaests 2 ngwldusansiaiy
st aiifudAyneea sntiudayanueny = 60 U
uazmsléfFu COVID-19 Vaccine (31971 2)

dlofinrsannsidade uagn1sinuide
steroid WAY oxygen therapy WuU11 N1531248
pneumonia kagN135N¥IR1E steroid Tus Uae
ngutdl viral shedding 7 14 Fu 110 uagngudl
viral shedding Wegluunnatsiusgreiidodfey
yn3aaA uinudn fuaevsasngudanuuaneng
Auluaun1slasu oxygen therapy (Seway 45.50
uaz¥oway 14.90 MudW) (5197 3)

(1SVN 1anwaugnuadinvesenmun

Anwey M fouay
LAY 30 51.70
1eade () mean 5D 52.8 +14.30
Wonlpanuuieu), median (IQR) 14 IQR=2.50-48
dhwiing (Kg)median (QR) 60  IQR=54.60-71.30
BMI (kg/sgm) median (IQR) 23.40 IQR=20.70-26.70
1ail@5u COVID-19 vaccine 11 18.96
laiflong 18 20.70
CXR usndu tJu pneumonia 9 15.50
DM 23 39.70
HT 49 84.50
wasadoniila 8 13.80
Ifadudniaud a 6.90
i} 12 20.70
Aadvanvinewdu pneumnonia 14 24.10
$nw1 COVID-19 ¢ steroid 13 22.40
Oxygen therapy 12 20.70
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1SN 2 dnwuen1enddnvess Urenqui §4d viral shedding 11n (CT < 30) U NQY viral
shedding Woe (CT > 30 uay not detected) 114 Tu
Missing data
W CT <30 CT = 30 uag not detected
p-value
way Not

detected N=11 % N=47 %
ARy 0/0 36.40 26 55.30 0.257
919 2 60 U 0/0 63.60 13 27.70 0.024
wenlauuufou ), median (IQR) 0/0 6 IQR= 0.30-84.00 15 IQR= 3.80-48.00 0.331
thwiing (Kg) ), mean=SD 0/0 64.10 +19.00 63.70 +12.60 0.926
BMI (kg/sgm), mean+SD 0/0 24.10 +4.80 24.24 +4.30 0.926
1#¥uCovid vaccine 0/0 6 54.50 a1 87.20 0.013
Symptomatic 1/2 7 70.00 30 66.70 1.000
CXR wsn5u 1u pneumonia 0/0 1 9.10 8 17.00 1.000
DM 0/0 5 4550 18 38.30 0.662
HT 0/0 9 81.80 40 85.10 1.000
#1U5Edn 0/0 0.482

ACEI 0 0.00 2 4.30

ARB 2 18.20 2 4.30

Steroid 0 0.00 1 2.10
WBC (cell/cum), median (IQR) 0/1 5,640 IQR=3,700-6,840 5,230 IQR=3,720-6,940 0.731
N (%),mean+SD 0/1 65.60 +9.60 61.10 +15.70 0.364
L (%)mean+SD 0/1 21.40 +8.60 25 £9.70 0.256
Hct (%), ), median (IQR) 0/1 2730 IQR=25.50-33.70 28.90 IQR=28.90-31.90 0.887
Platelet (cell/cumm), median (IQR) 0/1 169,000  IQR=124,000-193,000 166,000 IQR=138,250-233,500 0.564
CRP (mg/L), median (IQR) 2/1 6.30 IQR=2.80-18.30 5.40 IQR=1.60-14.10 0.909
Ct E gene usn5u median (IQR) 0/0 18.80 IQR=16.70-33.40 18.60 IQR=16.80-23.70 0.388

- , ,
(759N 3 wan15319dY war n153nwverUlengungadl viral shedding 7114 Tuann (CT < 30)
flu Ny viral shedding tee (CT= 30 uaz not detected)
Missing data CT < 30 CT 2 30 uae not detected
Ct<30 / Ct = 30182 Not detected (n=11 Aw) (n= 47 aw) p-value
n Souas n fouaz

3llady pneumonia 0/0 4 36.40 10 21.30 0.433
Shweesteroid 0/0 4 36.40 19.10 0.244
Oxygen therapy 0/0 5 45.50 14.90 0.024

namd 1 luguae 58 au daulng)
Foanamdnissnw dawluaie Ct < 30 Tunas
A5I9ATILTN WALl 7 AUTIAT Ct > 30 faususn
{loMa1501A1 CtE gene wadedl 14 Fu wud
Anady Ct E gene vasi{UnoynAuminiy 33.50+
5.60 d1rmun A1 Ct ldnuidelwiiu 40 azly
na 'y viral sheddingundi A1 CtE gene \ady
23.30+ 4.50 Na 4l viral shedding Weoeden Ct E
gene Lade 35.30 + 2.60

dousniinnesinguauiifien ct afausn <
30 WU FoyafiuguvewUaed 2 ngulsiunnsg
fu enifunuauengiaus 60TTullunguen Ct >30
Tunsnmaedausniswaumnniingadl ¢t < 30 lu
AU ET PRt AN pgnsiidedfey (Sovay 71.40 Lay
29.40 UARU p=0.041) Uay Qﬂaamjuﬁé’qﬁﬁm’m
AUl viral shedding 7114 Tunin ( Ct<30) 41N9
nauil Ct < 30 lunamsians swsned e ded Ay
($ovay 57.10 waz 13.70 MuAITU p=0.020) ¥iail
N33R Y steroid , oxygen, 31988 pneumonia
Ui ladsnafunmsedin (ns1eiia)
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(1SN 4 dnwaugnnendiln #amItade wag n13snwvesUunauidl viral shedding 1Tuusnun

(CT < 30) fu ngu viral shedding Afuusnties (CT > 30 )

Missing data Ct E gene uusn < 30 CT E gene uusn > 30
Ct E gene Juusn < 30/

o (n=51A1) (n= 7A1) p-value
CT E gene 2uusn > 30

n % n %
R 0/0 27 52.90 3 4290 0.701
018 = 60 U 0/0 15 29.40 5 71.40 0.041
onlpuuu(iou ) median (IOR) 0/0 15 IQR=2.80-54.00 5 IOR=2-16 0.290
twtini (Kg) mean+SD 0/0 64.50 +13.40 57.90 +16.60 0.240
BMI (kg/sgm) mean=SD 0/0 24.30 +4.50 23.40 +3.60 0.599
1#§uCovid vaccine 0/0 42 82.40 5 71.40 0.607
fmnsusniu 3/0 15 31.30 3 4290 0.671
CXR wsn3u tJu pneumonia 0/0 9 17.60 0 0 1.000
DM 0/0 22 43.10 1 1430 0.226
HT 0/0 42 82.40 7 100.00 0.581
21U 0.866

ACEI 0/0 2 3.90 0 0

ARB 0/0 i 7.80 0 0

Steroid 0/0 1 2 0 0
WBC (cell/cumm), median (IQR) 0/3 5,430 IQR=3,720-6,940 3,655  IQR=2,750-5,362.5 0.377
N (%),mean+SD 0/3 62.60 +14.90 56.70 +12.90 0.354
L (%) mean=SD 0/3 23.90 +9.50 27.50 +9.60 0.391
Hct (%), median (IQR) 0/3 28.80 IQR=27-32 28.20 IQR=24-34 0.376
Platelet (cell/cumm), median (IQR) 0/3 165,000 IQR=131,000-220,000 173,500 IQR=101,011-321,750 0.507
CRP (mg/L ), median (IQR) 0/3 6.30 IQR=2-13.50 12 IQR=0.60-12.10 0.105
3lady pneumonia 0/0 13 25.50 1 14.30 1.000
Snwsesteroid 0/0 12 23.50 1 14.30 1.000
Oxygen therapy 0/0 11 21.60 1 12.10 1.000
Ct E gene Jufl 14 < 30 0/0 7 13.70 4 57.10 0.020

HU8WoNE0ATIMUATIATIAFAMIUT TN,
Uingesuiun 192 au dns1n1senie COVID-19
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Day 1 Day 14
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MAWA T AnCt o3 E gene o 191dnw neavauaus 31 w.a. 2565 wuin luausialy

58 AU JU 1 uag 14 ¥8anIsAnyY) é’mwmsam%aagjﬁ 63,400 fiaAu 1 auaud 1o
asuna:onusiawa Amdu Souay 6.34 U1 HD fdn31n151du

COVID-19 uagdldymimuanandtauniluuin

31NN15ANWITWUIT ) U38 ESRD 11 HD o > o
91305u1elandeymvesy iUl HD Asil

Jowaz 18.96 il viral shedding un (CT < 30)
7 14 Yu Tngluforguinndn 60 T o7 Larlel
vaccine r}iﬁléjaﬂ{f oxygen therapy wag r}iﬁﬁﬁﬁ
Ct > 30 lun13nsa9nSeusn Jail viral shedding
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