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Letter to the Editor

SARS-CoV-2 Delta and delta derivatives impact on n
neutralization of Covishield recipient sera

Dear editor

Recently Faustini et al., demonstrated cross reactive high im-
mune response against highly infectious SARS-CoV-2 Variants of
concerns (VOCs) Delta and Omicron in cohort immunized with
booster dose with homologous or heterologous vaccines i.e., ChA-
dOx1 nCoV-19 and BNT162b2." The emergence of SARS-CoV-2
VOCs with distinctive mutations has made the pandemic situa-
tion gruesome. A devastating second wave emerged globally fu-
eled by the highly transmissible and increased pathogenic Delta
variant. This VOC was first identified in India and subsequently re-
ported from other countries worldwide.? In a short span of time
Delta variant has rapidly mutated into several sub-lineages known
as ‘Delta derivates’ (Delta AY.1 to AY.133).2 Of these, AY.4.2 is cur-
rently increasingly being reported in United Kingdom and also de-
tected in Europe, including Denmark and Germany.?> This was pre-
ceded in the past with, another Delta sub-lineage Delta AY.1 and
was said to be more threatening than the Delta variant. Delta AY.1
was initially identified in India and traced to many cases across the
globe? and has raised a concern about the vaccine efficacy. AY.1
variant have >20% high prevalent mutation than the Delta vari-
ant which has T19R, E156G, W258L, K417N, L452R, T478K, D614G,
P681R and D950N amino acid mutations in the spike gene. Al-
though the worldwide cumulative prevalence of Delta AY.1 (<0.5%)
is lower than Delta variant (17%), it is still not clear whether Delta
AY.1 variant is deadlier than Delta.23> Delta variant is the major
reason for the breakthrough infections world over.* Several studies
have reported the neutralization potential of the approved COVID-
19 vaccines against Delta variant.* Studies have also observed 4
to 9-fold reduction in the neutralization antibody (NAb) titer with
sera of ChAdOx1 vaccinees against Delta variant.* Liu et al., have
reported the susceptibility of Delta AY.1 variants to neutralization
with the sera of BNT162b2 vaccinee.” We have previously demon-
strated minor reduction in the NAD titer of the sera of COVID-19
recovered individuals with BBV152 vaccination and breakthrough
cases against Delta AY.1 compared to Delta variant.® However, the
data on the neutralization potential of the approved COVID-19 vac-
cines against Delta AY.1 still remains limited. Considering this, we
have assessed the susceptibility of Delta, Delta AY.1 and B.1.617.3
variants to Covishield vaccine (ChAdOx1 nCoV-19) which is widely
administered in India.

We determined the NADb titre of sera obtained from 25 COVID-
19 naive vaccinees (CNV) immunized with two doses of vaccine (8
weeks post vaccination), 16 COVID-19 recovered cases immunized
with two doses of vaccine (CRV) (8 weeks post vaccination) and 26
breakthrough infections (BTI) post immunization with two doses
of vaccine against Delta, Delta AY.1 and B.1.617.3 using 50% plaque

https://doi.org/10.1016/j.jinf.2022.02.018

reduction neutralization test (PRNT50). Prototype B.1 variant was
used for comparative analysis. An IgG immune response was also
assessed using anti-S1-RBD ELISA as described earlier.” The statisti-
cal significance was assessed using a two-tailed Kruskal-Wallis test
with Dunn’s test of multiple comparisons. P-value less than 0.05
were considered to be statistically significant for the test applied.

The geometric mean titer (GMT) of NAb against B.1, Delta, Delta
AY.1 and B.1.617.3 were determined with the sera of the subjects
from CNV group (30.8, 1.1, 9.8, 1.6), CRV group (1248, 489.8, 403.8,
314) and BTI group (876.7, 499.8, 415.8, 235.8) respectively (Fig. 1).
The magnitude of anti-S1-RBD antibody immune response among
CNV group (range 100-3200, mean 1312), CRV group (range 1000-
3200, mean 2717) and BTI group (range 400-3200, mean 1933)
correlated with Neutralization. NAb titer in CNV group was found
to be very low against all the variants compared to CRV and BTI
groups. This suggests the need for the booster vaccination to cope
up with waning immune response among vaccinees. Delta vari-
ant has shown highest reduction of 27.3-fold in NAb titer among
CNV group compared to other groups and variants. This finding im-
plies highest probability of the breakthrough infection with Delta
variant. Of the 26 cases from BTI group, SARS-CoV-2 genome se-
quences of 14 breakthrough cases could be retrieved using Next
generation sequencing. These cases were found to be affected with
Delta (n = 8) and Kappa (n = 6) variants. A total of 21 cases were
found to be asymptomatic; while 5 cases had mild disease. Reduc-
tion in the NAb titer was also observed in CNV (19.17-fold), CRV
(3.97-fold), BTI (3.72-fold) groups with B.1.617.3 variant. This ne-
cessitates the exploration of vaccine efficacy of currently available
COVID-19 vaccines against B.1.617.3 and other variants under mon-
itoring.

Several studies have reported the increase in immune response
in COVID-19 recovered cases and breakthrough infections post
vaccination.*Such a rise in immune response effectively neutral-
izes the immune escape due to mutants among breakthrough cases
compared to naive COVID-19 cases. The main reason for waning
immunity post vaccination in SARS-CoV-2 infected individuals or
COVID-19 naive vaccinees is short time survival of plasma blast
cells.® Once the individual get re-infection after vaccination or vac-
cination post recovery, memory B cells are triggered that gener-
ate higher level of immune response.®-' In conclusion, our find-
ings suggest that Covishield vaccine was able to neutralize Delta
derivatives and prevent serious disease and fatality among break-
through cases. A booster dose vaccination of COVID-19 naive vac-
cinees would achieve protective immune response to fight against
emerging SARS-CoV-2 variants.
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Fig. 1. Neutralization of Covishield vaccinees sera from different scenarios against B.1, Delta AY.1, Delta and B.1.617.3 strains and ELISA titer of vaccinees sera from dif-
ferent scenarios: Comparisons of neutralization titer of naive individuals sera immunized with two dose vaccine Covishield (CNV), recovered cases sera immunized
with two dose vaccine Covishield (CRV) and breakthrough cases post two doses of Covishield vaccine (BTI). The B.1 (EPI_accession: EPL_ISL_825,088) (a), delta AY.l
(EPI_accession:EPI_ISL_2,671,901) (b), delta (EPI_accession: EPI_ISL_2,400,521) (c), and B.1.617.3 (EPI_accession: EPL_ISL_2,497,905) (d). The statistical significance for the
neutralizing titer was assessed using a matched pair Wilcoxon signed-rank. Anti-SARS-CoV-2 IgG titers of CRV, CNV and BTI 's sera for inactivated SARS-CoV-2 (h), S1-RBD
protein (i). The dotted line on the figures indicates the limit of detection of the assay. Data for both the neutralizing titer and IgG titers are presented as mean values +/—

standard deviation (SD).

of immunological responses in breakthrough cases of SARS-CoV-2
in post-COVID-19 vaccinated group’.

Funding

The financial support was provided from Indian Council of Med-
ical Research (ICMR), New Delhi under intramural funding ‘COVID-
19 to ICMR-National Institute of Virology, Pune for conducting this
study.
Declaration of Competing Interest

Authors do not have a conflict of interest.
Acknowledgement

Authors gratefully acknowledge the encouragement and support

extended by Prof. (Dr.) Balram Bhargava, Secretary to the Govern-
ment of India Department of Health Research, Ministry of Health

e37

& Family Welfare & Director-General, ICMR, New Delhi. We sin-
cerely acknowledge the kind support of Prof. Priya Abraham, Direc-
tor, ICMR-NIV, Pune.We sincerely acknowledge the excellent tech-
nical support of Ms. Aasha Salunkhe and Mr. Chetan Patil, during
the study.

References

. Faustini S, Shields A, Banham G, Wall N, Al-Taei S, Tanner C, et al. Cross reactiv-
ity of spike glycoprotein induced antibody against Delta and Omicron variants
before and after third SARS-CoV-2 vaccine dose in healthy and immunocompro-
mised individuals. J Infect 2022 Jan 10.

2. Lineage list. https://cov-lineages.org/lineage_list.html. Accessed on 13 February

2022.

3. AA. Latif, J.L. Mullen, M. Alkuzweny, G. Tsueng, M. Cano, E. Haag, et al. AY.1
Lineage Report. https://outbreak.info/situation-reports?pango=AY.1. Accessed on
13 February 2022.

. Bian L, Gao Q, Gao F, Wang Q, He Q, Wu X, et al. Impact of the Delta
variant on vaccine efficacy and response strategies. Expert Rev Vaccines
2021;20(10):1201-9.

5. Liu ], Liu Y, Xia H, Zou ], Weaver S, Swanson KA, et al. BNT162b2-Elicited Neu-

tralization of Delta Plus, Lambda, and Other Variants. bioRxiv; 2021. Jan 1.

—_


http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0001
https://cov-lineages.org/lineage_list.html
https://outbreak.info/situation-reports?pango=AY.1
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0005

R.R. Sahay, D.Y. Patil, G.N. Sapkal et al.

6. Yadav PD, Sahay RR, Sapkal G, Nyayanit D, Shete AM, Deshpande G, et al. Com-
parable neutralization of SARS-CoV-2 Delta AY. 1 and Delta with individuals sera
vaccinated with BBV152. J Travel Med 2021;28(8):taab154.

. Ella R, Vadrevu KM, Jogdand H, Prasad S, Reddy S, Sarangi V, et al. Safety and
immunogenicity of an inactivated SARS-CoV-2 vaccine, BBV152: a double-blind,
randomised, phase 1 trial. Lancet Infect. Dis. 2021;21(5):637-46.

8. Gaebler C, Wang Z, Lorenzi JC, Muecksch F, Finkin S, Tokuyama M, et al. Evolu-

tion of antibody immunity to SARS-CoV-2. Nature 2021;591(7851):639-44.

9. Wang Z, Muecksch F, Schaefer-Babajew D, Finkin S, Viant C, Gaebler C,

et al. Naturally enhanced neutralizing breadth against SARS-CoV-2 one year af-

ter infection. Nature 2021;595(7867):426-31.

Cho A, Muecksch F, Schaefer-Babajew D, Wang Z, Finkin S, Gaebler C, et al. An-

ti-SARS-CoV-2 receptor binding domain antibody evolution after mRNA vacci-

nation. Nature 2021:1-9.

~N

10.

Rima R. Sahay*, Deepak Y. Patil*, Gajanan N. Sapkal, Gururaj
R. Deshpande, Anita M. Shete, Dimpal A. Nyayanit

Indian Council of Medical Research-National Institute of Virology,
Pune, Maharashtra, India, Pin-411021

e38

Journal of Infection 84 (2022) e36-e38

Sanjay Kumar

Department of Neurosurgery, Command Hospital (Southern
Command), Armed Forces Medical College, Pune, Maharashtra, India,
411040

Pragya D. Yadav*
Indian Council of Medical Research-National Institute of Virology,
Pune, Maharashtra, India, Pin-411021

*Corresponding author: Scientist ‘E’ and Group Leader,
Maximum Containment Facility, Indian Council of Medical
Research-National Institute of Virology, Sus Road, Pashan, Pune,
Maharashtra, India, Pin-411021.

E-mail addresses: hellopragya22@gmail.com, yadav.pragya@gov.in
(P.D. Yadav)

# Equal first author.


http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00082-2/sbref0010
mailto:hellopragya22@gmail.com
mailto:yadav.pragya@gov.in

