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Detection of renal function indicators in persons receiving COVID-19
vaccines approved in Iraq (Pfizer, AstraZeneca and Sinopharm) for
samples from the city of Baghdad, a comparative study
1Drgam Flah Ismael Al-Khazrajy and 2Qussay Nouri Raddam

1&2Al-Iragia University, College of Education, Baghdad, Iraq.
Abstract :

This study aimed to assess the kidney function of people who received the full dose of Covid-19
vaccines and for the three groups (Pfizer vaccine group, AstraZeneca vaccine group, and Sino-
pharm vaccine group) compared to the control group (persons recovered from Covid-19 disease
and not vaccinated), where each group included On 11 samples divided into 5 people suffer-
ing from chronic diseases (diabetes, cardiovascular diseases and chronic hypertension) and 6
healthy people who do not suffer from comorbidities. Where the blood samples were collected
by 44 samples for the four groups, Kidney function tests, urea and creatinine, were performed.
All results indicated the safety of the tests and groups of the three vaccines compared to the
control group. There was no significant difference in the level of urea in the serum at a probabil-
ity level (P< 0.05) for the different groups of vaccines, Pfizer (P 0.8091), AstraZeneca (P 0.7557)
and Sinopharm (P 0.8863) compared to the control group (the recovered persons are not vac-
cinated). It also showed that there was no significant difference in the serum creatinine level
between the different vaccine groups, Pfizer vaccine (P 0.9932), AstraZeneca vaccine (P 0.9969)
and Sinopharm (P 0.3316) compared with the control group (the recovered persons were not
vaccinated) at the level of probability (P 0.05).

Keywords: COVID-19 Vaccines, Pfizer Vaccine, AstraZeneca Vaccine, Sinopharm Vaccine, Kid-
ney Function, Urea, Creatinine.
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1. Reagent 1 : Creatinine Buffer Reagent

2. Reagent 2 : Creatinine Picrate Reagent

3. Reagent 3 : creatinine standard 2 mg/dl
ﬂ\agew}\&w\g\#&:\ﬁ
RIHR2 Ul Js¥I sl T s
Ol a5 A5 o5 Ay sl O

Jooll Gubg slgatl -2

Materials and working methods

C)\J-.;.z.“@—

o252V s Blood ¢l N
29 e 1mdl gl 3 5 (3 Ayl 3 gl
o e G 25 2 W 52027 J
(1) oo i (44) Lol sd e 05 5 p LAl
damiin 7575553 2 (33) 5257 LN s
w‘UMJﬂ‘t‘-@:"(”)é‘ﬁ@*@(‘})d‘
=l o SN e LVl de samll e i
iUl A ogodls le 581 5l p s 30 pas
i_e goxdl Ll ((Pfiz) Pfizer Vaccine C\_EJ R
i ! o iV e ezl ais AL
o Al e A0 gdl e )l e s 30
L gaxdly (Astra) AstraZeneca Vaccine CLBJ
30 gas ) ol SN Lo el ST L)
o iSWlie A o gds Lo 81 slp
il M e ozl L1 (.Sino) Sinopharm Vaccine
o2 il ol SN e e 2s5 Y1
19-03 55 1 e e bVl s ol Ls
|5l 45 (o A1 ol el sLit)) 25151 ey 30
el Al 19— S Sl s g 55 6
|=S a1 4 control group § ol de yost
45/ o il (5) e de gz |5 ooz il
S e L) B 31l e 05
ol fa s gLl 5 iy pod) i NI 51l
o= 05N sloenl 557 ol il (6) 5. 0pa 3l
sl oy Jall d e o G AR s 5] el

PSR PPN
RS s ool L) —



Glpall b Saniooll 1914695 G Juiliall gLl g LA LiUdg Slpuiign e BuiusI

ol 6J9JUACLO

Jaclowwl oo plepsd

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Gt aurs || 100

. Tukey’s multiple comparisons test
Results and discussion 4:3L11 @‘l:.:.“ -3

(-1 Sl @ ) ol s
Q3 S =rs O 3 3525 pdse (3-1-AB) e 5015
Ll 5 s e el 3 Urea Ly ] 5 s
=l CLZJ cicalsdl el c:.aqu. (P<0.05)
s (P 0.7557) Syl il L5 (P 0.8091)
5 el s gareay 13)ls (P 0.8863) o506 5w
Gy AIAS 5 (il o8 dliall o 2N
L ol G b s 52 O3 5 s ps
SJds IV (6 s et de il
JS=i I G e | S U ) e
S0 3525 pds (3-2-AB) et skl (3-2)
= O J—=ll Creatinine (g gt (§ (S —ns
£ (P 0.9932) 5,6 L dlsdl ALal
(P0.3316) p 6 s L5 (P 0.9969) 12 i
olidl ol SN b Jlie sag = Al
S .(P<0.05) izl (5 g s (il s
=E O B G G o s pis o b
ALY 6 s et I Al oLl

G5 Ao S imio G paasll b e
SIS Gy s 1008\;;.\2.3_.,,,4&»}_“)1\3_192-\
s i (3 haall e UL e 5 S 100 3L50 (s
= A9, 5e 100 LLs| o5 | S Control & o]l
o= b el il § Ll I e
,&\Jﬁ@i&\@}»wﬂjéﬁ 100 L3l
(el d sl gs o Jly sl e 45U
ol 5 xze S ol Jll S
&Ll s &) Multichannel micropipette
Gl Al ek U a5 S LLAYI G e )
nm490 > 4| J 4kl | e HumaReader HS jLg=
QL_;LQ\*L-,.LLM =Sl Le dyad ) (5
Graph pad _Sla>Y1 pe sl Jleaisls Lslia>|
Graph pad Software Inc., La-) prism version 9
el G5l e il o5 C (jolla, CA
Lo gazeas i lae dalisdl lseall = O
Dunnett’s Lo JM = s control § .l
o Sl o5 | S multiple comparisons  test
Ll el @»\éal—g\‘—;éz\—g)hl‘db-ﬁ‘
Ol IS s (Pfiz. , Adtra. |, Sino) Lo

Ve
ns

ns I
—_—
ns
2.0 I—l
- ns ns ns
& 1
3 1.51 || || —_
[=2]
£
o
= 1.04 —_
=
£
®
@ 0.57
o
0.0 —
Control Pfiz Astra Sino

Creatinine _ased) i guall 3 g -2l (g (3-2) JSCay Jouall Urea jasedd i guadl G -l g (3-1) JSK3
8 paed] L gaay 15 )lhs SARS-COV-2 s sl 33Lal1 (, Pfiz., Astra., Sino) ksl - lall el o Jonall

(P<0.05) Ll (5 gt S Lgmunts ol 2L C?'"L'; O | & gadl 3 9 -4 g Control

~
ns

60 | ns ns | ns

Fy
o
1

Urea in mg dL™

N
o
L

T
Control Pfiz Astra Sino

J




dudlyellde oladl - duyy Ul dads - duodellg dygy il Sluwlyadl ddoo
101 J{ 02023 ng,gi-éLpJng_Lc-dgﬂl.x.Lg.oJl-ng.ﬁLQJlg k",_iL'iJI_).x_Q_JI

w.!,.. 1) Cw‘ @AM Urea ) 9", Y ‘;é LfJ:’" é)é 4929 ?-\9 O (A'1'3) JJJ%
(P< 0.05) Adlaial 5 gia dic 3 ) 4 garay 4 lia (. Pfiz., Astra., Sino)

A Mean Urea mg/dl (= SD) vaccme Vs. Cont.
Cont. Vs. Vaccine Signf. P value
Pfiz. 28.92 + 13.74 ns 0.8091
33.47 £ 14.87 Astra.  28.92+13.74 ns 0.7557
Smo.  29.8 + 16.45 ns 0.8863

Urea ¢ sis o s sine @8 2929 03 O (B-1-3) ds»
(P< 0.05) Adlaial s gima dic ALLA) L) aralaa G Lasd Juaal)

B Mean Urea mg/dl (+ SD) vaccme Vs. vaccme

Vaccme Mean + SD signf. P value
Pfiz. Vs. Astra. 2892 +13.74 Vs. 28.92 + 13.74 ns 0.9998
Pfz. Vs. Smo.. 28.92 +13.74 Vs 29.8 + 16.45 ns 0.999
Astra. Vs. Smo.. 28.92+13.74 Vs.29.8 + 1645 ns 0.9959

Aatidal) Clalilll aualaa (o Creatinine i (B s sine (38 253 5 a2 (o (A-2-3) Jo>
(P< 0.05) 4ldial 5 gia dis 3 o) 4 gana g (. Pfiz., Astra., Sino)

A Mean Creatinme mg/dl (£ SD) vaccme Vs. Cont.
Cont. Vs. Vaccme Signf. P value
Ptiz. 0.7101 = 0.5083 ns 0.9932
0.6699 = 0.3131 Astra.  0.7006 = 0.4199 ns 0.9969
Smo.  0.9520 £ 0.5253 ns 0.3316
Creatinine 4w (2 5 5i2a (38 3939 a2 G (B-2-3) Js
(P<0.05) dsllaia) (5 gicea sic Aal]) clalill) pulaa (i Lk
B Mean Creatmme mg/dl (= SD) vaccme Vs. vaccme
Vaccime Mean + SD signf. P value
Pfiz. Vs. Astra. 0.7101 = 0.5083 Vs. 0.7006 = 0.4199 ns 0.9999
Pfz. Vs. Smo.. 0.7101 £0.5083 Vs 0.9520 = 0.5253 ns 0.5921

Astra. Vs. Smo.. 0.7006 £ 0.4199 Vs. 0.9520 = 0.5253 ns 0.5615




Glpall b Saniooll 1914695 G Juiliall gLl g LA LiUdg Slpuiign e BuiusI

ol 6J9JUACLO

daclowl oo pleps

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Gt auns || 102

S (POR) il 5 a1 Jelisd &5V
Gillion et al.,) 4JU. SARs-CoV-2 . jj_; =
Lals 66 andl s ply Jor ) 23S (2021
o A 5 o a3 e o e
ol sl e .\in;.ij\j_..«\cl_é.!o_»dj&\
o= - J= Sl S s G P81 5 (0
R e Tl
=S s & 5 .(Robichaud et al., 2021) dzedl
o oV Mol Al eolulyudl s
Minimal _3sY! et u..aj;n el i K
Jds¥lie A 2l s~ (Change Disease (MCD
Sl 51 i) e el e 1
Salem et al., 2021; Morlidge et al., 2021; Dirim)
.(et al., 2021; Tan et al., 2021; Park et al., 2021
Sl Ll e A ol p 6 i LA L
5| AASIN A 3 e bl U Ul LS|
Ul lgd S5 oy el s ~ LA 25 any
6 s LAl T 1 LN s L
.(Fernandez et al., 2021)
LF:J\ o I ! eda =l el
SU gl 5 pmgbl ps s ol 23 Lo et
ol gan Cpmeilll o2V (g ol s Ll
O sl ol o SN gl eloe oY ol SN
e Al e 81 5 AR 0 A o (21 el (e
LSS ¢y g 5l ol ALl Ll
il C';?Lu ey L19-05 S CLEJ Dy
! 6M)ﬁucwaﬁyuja_gwa¢@:_m\
.dij\;ugczchﬂb\&c@bi\y
f\d”_?' A gae L3l M Jaddl s g, A Ol
| o 83l 5l 5 ket fmd 593, gl Ll ydl S5
O3 > 5 Britton GLJJS 5 (Thomas et al., 2021).

g S, e danl il
SV e 19005 ,8 ol iUl LY
by @ ol ksl &g d 55Ul s Al
UELPEHIEE P LN PSP RCR Ry |
G 19-d S Sl ol 0l a4l ds
IS e e il o hay e il s sl
iy pay Lale 50 panll (s 3y Jor LA
PR | NS JO PR UMIC WP W
a@%ﬂ\@uaﬂ.&\wﬁucwo_»d}w
Lebedevetal.,) Joall 3 (sl SN g g gLl
'CL;S\,A‘}I U e call g 1 aulys 5 .(2012
ol e P e oL I Lale 45 el e
gyl dny ol IS e e oy 5 b Ay S
Ab) 56 Ul e LoV e A1 Ll e ol
Lwlyd s e SIS (dulgayoom et al., 2021
ol s a8l oY Al (2021) O 5+ s Mira
B const 5 USG5l bl sl Lals 45
A o § el s 23 5 e S o
i3 LS 5y LA e LS e A
.,ﬁucquxwuww_a&_cuw;‘
(Komaba et al., 2021; Weijers et al., 2021)
0PN o Bl A Kyl ! AL Ll
et ol Lo 71l e iy o
C\_EJ %r;l\} o= ps= 13 s sl 4 N
sl i IS ol e gl LSyl S
Leclerc et). iUl e aul r}\“ C)L:J\ iy
JESS | CJN* J= 3 i (al, 2021
S eSS Ol ol Lals 77
LoV e AT a5y A pendl e sVU o s
b el R d S KAl AL e
ol o <S5 S () 0l s (o5 0



103 ||

dudlyell deolall - duy il a5 - duodellg dygy il Sluwlyadl ddao
02023 Jglui-dluadl pg le - Joil aloall - gguinellg ALl

Culswa_é'}‘ ) J—.’.)‘J"“} Ry
el =St Lele 18Q_»C)\j_?¢;§)l_.il\)l‘_:«\
Ao CLEJ 9% WP I | PY R BN C';?L:;
H\S\M&\&SM\QMW@KA\)
L2l (Voysey et al., 2021). iJle L_lary o s
.(Briissow, 2021; Chagla, 2021) x5l !

ded_w C)_.,bj.o el = ol Ll
i A s b dn ol el e e
il s SJIS 5 . (Ariamanesh et al., 2022) <. _l|
s s gia) L 192 I s (5
O o 1 52l5 Ul e o gnd o5 (Sl 5w 537
2.3,?-‘3}.(Xiaetal.,ZOZl)Z_oﬁJﬂ(s\J_b)JS:.c
o= ke ol g &35 -Jle Joas L
|5 ACE2 Joitws s slall nd ) el
SAJAS s .(Jeewandara et al., 2021) 19-J_5,S
el b N ol o= J
Wang et al., 2020; Ho-) C\.&U\ Ll 0lal e
.(tez et al., 2021 and Kim et al., 2021

L 5 Gedl e gl s 315051 (2021)
e (2027) 05,515 Cserep uSI| S . 1 56 L3
Lty oV L Al dny o 36 Ll LU
oAl o 05l ol Lo e 2l (g
ol ol G 50l AL 153l L g
L3 o, Lal | S .(Dagan et al., 2021) a=lsb
SV el s s S ey
.)ﬂucww\bw\@ﬂamd\
5 als el ol Jmdll s g, ol e
Gee)M\Jaj_éO_ns)aLSc»YucaUrh
s Y olal,udl e auaedly (et al., 2021
Mulligan et) b CLBJ LIl g LoD e s
al., 2020; Pushparajah et al., 2021; Walsh et al.,
.(2021 and Sahin et al., 2021
S5 el ) Zodl s b o i Ll
2021 wyle 25 3 25 i Sl Ll as
LA LI 01 1 S5 Al L I s
ezdlodn CS G i)l L5 797 il
LYl e Ll 32449 Lgs S La i, £ s
é\ywimﬁ\ﬁg.érx}jﬁjw_xl\
e il e il gl ittal) Jps Ul
o2l e O 5l S 5L (0 607 s o)
il > 35 .(Mallapaty & Callaway, 2021) d35| e
Olee o cols . 8 ,Lis 32000 s S| o
A 74T iy Wb 5 Sl ) sl L e
eyl o G il Uy 58 s b
Falsey) »Slslole 65 > .didk2 4, e ol
L8] g0 dwlyudl odn =k sl (etal, 2021
TSy Al gl (5, Ll sl
&y -(Ramasamy et al., 2021) o 51! CLZJ
g)\é@)YaULﬁMmdp‘L&b;



Glpall b Saniooll 1914695 G Juiliall gLl g LA LiUdg Slpuiign e BuiusI

ol 6J9Ju\cx_o

daclowl oo pleps

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Lo duwlys J { 104

cines development. Immunologic research, 1-10.

Calina, D., Sarkar, C., Arsene, A. L., Salehi, B., Docea,
A. 0., Mondal, M., & Sharifi-Rad, J. (2020). Re-
cent advances, approaches and challenges in tar-
geting pathways the for potential COVID-19 vac-
cines development. Immunologic research, 1-10.

Chagla, Z. (2021). In adults, the Oxford/AstraZeneca
vaccine had 70% efficacy against COVID-19> 14 d
after the 2nd dose. Annals of Internal Medicine,
174(3), JC29

Crystal, R.G. Adenovirus: The First Effective in Vivo
Gene Delivery Vector. Hum. Gene Ther. 2014, 25,
3-11. [CrossRef].

Cserep, G., Morrow, D., Latchford, K., Jesset, R.,
Dosa, A., & Kirmizis, D. (2022). The effect of a
single dose of BNT162b2 vaccine on the inci-
dence of severe COVID-19 infection in patients
on chronic hemodialysis: a single-centre study.
Clinical and experimental nephrology, 26(1), 54—
58. https://doi.org/10.1007/s10157-021-02118-
4

Dagan, N., Barda, N., Kepten, E., Miron, O., Perchik,
S., Katz, M. A., & Balicer, R. D. (2021). BNT162b2
mRNA Covid-19 vaccine in a nationwide mass
vaccination setting. New England Journal of
Medicine, 384(15), 1412-1423.

Dirim, A.B.; Safak, S.; Andac, B.; Garayeva, N.;
Demir, E.; Artan, A.S.; Ozluk, Y.; Kilicaslan, I.;
Oto, 0.A.; Ozturk, S.; et al. Minimal change dis-
ease following vaccination with CoronaVac. Clin.
Kidney J. 2021, 14, 2268-2269. [CrossRef].

Dong, X., Cao, V. Y., Lu, X. X., Zhang, J. J., Du, H., Yan,
Y.Q,, ... & Gao, Y. D. (2020). Eleven faces of coro-
navirus disease 2019. Allergy, 75(7), 1699-1709.

Ewer, K.J.; Lambe, T.; Rollier, C.S.; Spencer, A.l,;
Hill, A.V.; Dorrell, L. Viral Vectors as Vaccine Plat-
forms: From Immunogenicity to Impact. Curr.
Opin. Immunol. 2016, 41, 47-54. [CrossRef]
[PubMed]

Falsey, A. R., Sobieszczyk, M. E., Hirsch, I., Sproule,
S., Robb, M. L., Corey, L., & Gonzalez-Lopez, A.

Sluogidlg &b lidiw Ui
Conclusions and Recommendations

O AU il sl I e et

Cl_E.S e CLEJ) Bl I d sd—ecall colsLalll
@gb,tj\é\uu“g(puwcw,@)wp\
ol L8] g sl 5 Kby Lo s 5ls
U ol i e cusT S slal,dl
o= ShalaeY yislsl c)l_.;b.s o>l so o
o255 S o=l s e a st L
19103 48 o) LG J y Ll el b

RE I ERP Y P BBV -y

References jaluooJl

Abdulgayoom, M., Albuni, M. K., Abdelmahmuod,
E., Murshed, K., & Eldeeb, Y. (2021). Minimal
change nephrotic syndrome four days after the
administration of Pfizer-BioNTech COVID-19 vac-
cine—a new side effect or coincidence?. Clinical
Case Reports, 9(10).

Ariamanesh, M., Porouhan, P., PeyroShabany, B.,
Fazilat-Panah, D., Dehghani, M., Nabavifard,
M., Hatami, F., Fereidouni, M., Welsh, J. S., & Ja-
vadinia, S. A. (2022). Immunogenicity and Safety
of the Inactivated SARS-CoV-2 Vaccine (BBIBP-
CorV) in Patients with Malignancy. Cancer Inves-
tigation, 40(1), 26—34. https://doi.org/10.1080/
07357907.2021.1992420.

Briissow, H. (2021). COVID-19: vaccination prob-
lems.

Environmental Microbiology.

Bulut C, Kato Y. Epidemiology of COVID-19. Turk J
Med Sci. 2020; 50(SI-1):563-70.

Calina, D., Sarkar, C., Arsene, A. L., Salehi, B., Docea,
A. 0., Mondal, M., & Sharifi-Rad, J. (2020). Re-
cent advances, approaches and challenges in tar-

geting pathways for the potential COVID-19 vac-



105 ||

dudlyell deolall - du il duls - dualellg dugy Ul Olwlyadl dlao
02023 Jglui-dluadl pg le - Joil aloall - gguinellg ALl

D., Kamaladasa, A., Guruge, D., Jayathilaka, D.,
... & Malavige, G. N. (2021). Antibody and T cell
responses to Sinopharm/BBIBP-CorV in naive
and previously infected individuals in Sri Lanka.
medRxiv.

Kim, J. H., Marks, F., & Clemens, J. D. (2021). Look-
ing beyond COVID-19 vaccine phase 3 trials. Na-
ture medicine, 27(2), 205-211. Gelbenegger, G.,
Cacioppo, F,, Firbas, C., & Jilma, B. (2021). Rhab-
domyolysis Following Ad26. COV2. S COVID-19
Vaccination. Vaccines, 9(9), 956.

Komaba H, Wada T, Fukagawa M. Relapse of min-
imal change disease following the Pfizer-BioN-
Tech COVID-19 vaccine. Am J Kidney Dis. 2021,
78(3):469-470. doi:10.1053/j.ajkd.2021.05.006
[PMC free article] [PubMed] [CrossRef] [Google
Scholar].

Lebedev, L., Sapojnikov, M., Wechsler, A., Vara-
di-Levi, R., Zamir, D., Tobar, A., & Yagil, Y. (2021).
Minimal change disease following the Pfizer-Bi-
oNTech COVID-19 Vaccine. American Journal of
Kidney Diseases.

Leclerc, S., Royal, V., Lamarche, C., & Laurin, L. P.
(2021). Minimal Change Disease With Severe
Acute Kidney Injury Following the Oxford-As-
traZeneca COVID-19 Vaccine: A Case Report.
American journal of kidney diseases: the offi-
cial journal of the National Kidney Foundation,
78(4), 607-610. https://doi.org/10.1053/j.
ajkd.2021.06.008.

Liu Y, Yang Y, Zhang C, Huang F, Wang F, Yuan J,
Wang Z, Li J, Li J, Feng C, Zhang Z, Wang L, Peng
L, Chen L, Qin Y, Zhao D, Tan S, Yin L, Xu J, Zhou
C, Jiang C, Liu L (2020) Clinical and biochemical
indexes from 2019-nCoV infected patients linked
to viral loads and lung injury. Sci China Life Sci
63: 364-374.

Logunov, D. Y., Dolzhikova, I. V., Zubkova, O. V.,
Tukhvatulin, A. ., Shcheblyakov, D. V., Dzha-
rullaeva, A. S., Grousova, D. M., Erokhova, A.
S., Kovyrshina, A. V., Botikov, A. G., Izhaeva, F.

(2021). Phase 3 safety and efficacy of AZD1222
(ChAdOx1 nCoV-19) COVID-19 vaccine. New En-
gland Journal of Medicine, 385(25), 2348-2360.

Fernandez, P., Alaye, M. L., Chiple, M. E. G., Artea-
ga, J. D., Douthat, W., & Chiurchiu, C. (2021).
Glomerulopathies against
COVID-19. Four cases with three different vac-
cines in Argentina. Nefrologia.

Gee, J., Marquez, P, Su, J., Calvert, G. M., Liu, R.,
Myers, T., & Shimabukuro, T. (2021). First month
of COVID-19 vaccine safety monitoring—United
States, December 14, 2020-January 13, 2021.
Morbidity and Mortality Weekly Report, 70(8),
283.

Gillion, V., Jadoul, M., Demoulin, N., Aydin, S., &
Devresse, A. (2021). Granulomatous vasculitis
after the AstraZeneca anti-SARS-CoV-2 vaccine.
Kidney International, 100(3), 706-707.

Gillion, V., Jadoul, M., Demoulin, N., Aydin, S., &
Devresse, A. (2021). Granulomatous vasculitis
after the AstraZeneca anti-SARS-CoV-2 vaccine.
Kidney International, 100(3), 706-707.

Habibzadeh P, Stoneman EK. The Novel Coronavirus:
A Bird’s Eye View. Int J Occup Environ Med 2020;
11: 65-71 [PMID: 32020915 DOI: 10.15171/ijo-
em.2020.1921].

Han S. Clinical vaccine development. Clin Exp Vaccine
Res. (2015) 4:46-53. 10.7774/cevr.2015.4.1.46
[PMC free article] [PubMed] [CrossRef] [Google
Scholar]

Hotez, P. J., Nuzhath, T., Callaghan, T., & Colwell, B.
(2021). COVID-19 Vaccine Decisions: Considering
the Choices and Opportunities. Microbes and In-
fection, 104811.

Jackson, A.L.; Anderson, E.J.; Rouphael, N.G;
Roberts, P.C.; Makhene, M.; Coler, R.N.; Mc-
Cullough, M.P.; Chappell, J.D.; Denison, M.R.;
Stevens, J.L.; et al. An Mrna Vaccine against

after vaccination

Sars-Cov-2—Preliminary Report. N. Engl. J. Med.
2020, 383, 1920-1931. [CrossRef] [PubMed].
Jeewandara, C., Aberathna, I. S., Pushpakumara, P.



Glpall b Saniooll 1914695 G Juiliall gLl g LA LiUdg Slpuiign e BuiusI

ol 6J9Ju\cx_o

daclowl oo oleps

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA o s || 106

Reviews.

Ramasamy MN, Minassian AM, Ewer KJ, et al. Safe-
ty and immunogenicity of ChAdOx1 nCoV-19
vaccine administered in a prime-boost regimen
in young and old adults (COV002): a single-blind,
randomised, controlled, phase 2/3 trial. Lancet
2021; 396:1979-1993.

Ramasamy MN, Minassian AM, Ewer KJ, et al. Safe-
ty and immunogenicity of ChAdOx1 nCoV-19
vaccine administered in a prime-boost regimen
in young and old adults (COV002): a single-blind,
randomised, controlled, phase 2/3 trial. Lancet
2021; 396:1979-1993.

Richman DD, Whitley RJ, Hayden FG. Clinical virolo-
gy: John Wiley and Sons; 2016.

Robichaud, J., Coté, C., & Coté, F. (2021). Systemic
capillary leak syndrome after ChAdOx1 nCOV-
19 (Oxford—AstraZeneca) vaccination. CMAJ,
193(34), E1341-E1344.

Sahin, U., Muik, A., Derhovanessian, E., Vogler, 1.,
Kranz, L. M., Vormehr, M., & Tiireci, 0. (2020).
COVID-19 vaccine BNT162bl elicits human
antibody and TH 1 T cell responses. Nature,
586(7830), 594-599.

Salem, F.; Rein, J.L.; Yu, S.M.W.; Abramson, M.;
Cravedi, P.; Chung, M. Report of three cases of
minimal change disease following the second
dose of mMRNA SARS-CoV-2 COVID-19 vaccine.
Kidney Int. Rep. 2021, 6, 2523 2524. [CrossRef]

Tan, H.Z.; Tan, RY.; Choo, J.C.; Lim, C.C.; Tan, C.S.;
Loh, A.H.; Tien, C.S.; Tan, P.H.;Woo0, K.T. Is
COVID-19 vaccination unmasking glomerulone-
phritis? Kidney Int. 2021, 100, 469-471. [Cross-
Ref] [PubMed].

Thomas, S. J., Moreira Jr, E. D., Kitchin, N., Absalon,
J., Gurtman, A., Lockhart, S., ... & Jansen, K.
U. (2021). Safety and efficacy of the BNT162b2
mMRNA Covid-19 vaccine through 6 months. New
England Journal of Medicine, 385(19), 1761-
1773.

Voysey M, Clemens SAC, Madhi SA, Weckx LY, Fo-

M., Popova, O., Ozharovskaya, T. A., Esmagam-
betov, I. B., Favorskaya, I. A., Zrelkin, D. I., Vo-
ronina, D. V., Shcherbinin, D. N., Semikhin, A.
S., ... Gintsburg, A. L. (2020). Safety and immu-
nogenicity of an rAd26 and rAd5 vector-based
heterologous prime-boost COVID-19 vaccine in
two formulations: Two open, non-randomised
phase 1/2 studies from Russia. The Lancet,
396(10255), 887—897. https://doi.org/10.1016/
S0140 -6736(20)31866 -3.

Mallapaty, S., & Callaway, E. (2021). What scientists
do and don’t know about the Oxford-AstraZene-
ca COVID vaccine. Nature, 592(7852), 15-17.

Morlidge, C.; El-Kateb, S.; Jeevaratnam, P.; Thomp-
son, B. Relapse of minimal change disease fol-
lowing the AstraZeneca COVID-19 vaccine. Kid-
ney Int. 2021, 100, 459. [CrossRef] [PubMed]

Mulligan, M. J., Lyke, K. E., Kitchin, N., Absalon,
J., Gurtman, A., Lockhart, S., & Jansen, K. U.
(2020). Phase I/11 study of COVID-19 RNA vaccine
BNT162b1 in adults. Nature, 586(7830), 589-
593.

Mulligan, M. J., Lyke, K. E., Kitchin, N., Absalon,
J., Gurtman, A., Lockhart, S., & Jansen, K. U.
(2020). Phase I/l study of COVID-19 RNA vaccine
BNT162b1 in adults. Nature, 586(7830), 589-
593.

Park, K.; Miyake, S.; Tai, C.; Tseng, M.; Andeen, N.K.;
Kung, V.L. Letter regarding: “A case of gross he-
maturia and IgA nephropathy flare-up following
SARS-CoV-2 vaccination”. Kidney Int. Rep. 2021,
6, 2246-2247. [CrossRef]

Petrosillo, N., Viceconte, G., Ergonul, O., Ippolito,
G., & Petersen, E. (2020). COVID-19, SARS and
MERS: are they closely related?. Clinical Micro-
biology and Infection, 26(6), 729-734. Philadel-
phia, pp 216-277.

Pushparajah, D., Jimenez, S., Wong, S., Alattas, H.,
Nafissi, N., & Slavcev, R. A. (2021). Advances
in gene-based vaccine platforms to address the
COVID-19 pandemic. Advanced Drug Delivery



107 ||

dudlyell deolall - du il duls - dualellg dugy Ul Olwlyadl dlao
02023 Jglui-dluadl pg le - Joil aloall - gguinellg ALl

CoV-2 on safety and immunogenicity outcomes:
Interim analysis of 2 randomized clinical tri-
als. JAMA 2021; 324(10):951-60. doi: 10.1001/
jama.2020.15543.

Zhang Y, Zeng G, Pan H, Li C, Hu Y, Chu K, et al. Safe-
ty, tolerability, and immuno- genicity of an in-
activated SARS-CoV-2 vaccine in healthy adults
aged 18-59 years: a randomised, double-blind,
placebo-controlled, phase 1/2 clinical trial. Lan-
cet Infect Dis 2021; 21(2):181-92. doi: 10.1016/
s1473-3099(20)30843-4 .

legatti PM, Aley PK, et al. Safety and efficacy
of the ChAdOx1 nCoV-19 vaccine (AZD1222)
against SARS-CoV-2: an interim analysis of four
randomised controlled trials in Brazil, South Afri-
ca, and the UK. Lancet 2021; 397:99e111. 10269.

Waish, E. E., Frenck Jr, R. W., Falsey, A. R., Kitchin,
N., Absalon, J., Gurtman, A,, ... & Gruber, W. C.
(2020). Safety and immunogenicity of two RNA-
based Covid-19 vaccine candidates. New En-
gland Journal of Medicine, 383(25), 2439-2450.

Wang H, Zhang Y, Huang B, Deng W, Quan Y, Wang
W, et al. Development of an inactivated vaccine
candidate, BBIBP-CorV, with potent protection
against SARS-CoV-2. Cell. 2020; 182(3):713-21.
e9. Google Scholar

Wang, H., Li, X,, Li, T., Zhang, S., Wang, L., Wu, X.,
& Liu, J. (2020). The genetic sequence, origin,
and diagnosis of SARS-CoV-2. European Journal
of Clinical Microbiology and Infectious Diseases,
39(9), 1629-1635.

Weijers J, Alvarez C, Hermans MMH. Post-vacci-
nal minimal change disease. Kidney Int. 2021,
100(2):459-461. doi:10.1016/j.kint.2021.06.004
[PMC free article] [PubMed] [CrossRef] [Google
Scholar].

Weijers J, Alvarez C, Hermans MMH. Post-vacci-
nal minimal change disease. Kidney Int. 2021;
100(2):459-461. doi:10.1016/j.kint.2021.06.004
[PMC free article] [PubMed] [CrossRef] [Google
Scholar].

Wold, W.S.; Toth, K. Adenovirus Vectors for Gene
Therapy, Vaccination and Cancer Gene Therapy.
Curr. Gene. Ther. 2013, 13, 421-433. [CrossRef]

Xia S, Duan K, Zhang Y, Zhao D, Zhang H, Xie Z, Yang
X. Effect of an inacti- vated vaccine against SARS-
CoV-2 on safety and immunogenicity outcomes:
Interim analysis of 2 randomized clinical tri-
als. JAMA 2021; 324(10):951-60. doi: 10.1001/
jama.2020.15543.

Xia S, Duan K, Zhang Y, Zhao D, Zhang H, Xie Z, Yang
X. Effect of an inacti- vated vaccine against SARS-






