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ABSTRACT

Introduction: The Coronavirus disease 2019 (COVID-19) pandemic has been the biggest threat to humankind during the last 3 years. It
has caused the loss of more than 6.9 million precious lives across the world. The only method by which the massacre could be stopped
was by mass vaccination or mass immunization. The patients suffering from autoimmune rheumatic disorders (AIRDs) and treated
with immunosuppressants were the high-priority candidates for vaccination. However, the data regarding the efficacy of COVID-19
vaccines in this group of patients are very less. Hence, this study was planned to study the immunogenicity of Covishield in patients
with AIRDs attending the rheumatology OPD at DMCH, Ludhiana. Materials and Methods: It was a prospective cohort study and was
planned by the Department of Biochemistry and Department of Clinical Immunology and Rheumatology at Dayanand Medical College
and Hospital, Ludhiana. Fifty patients with AIRDs attending the DMCH rheumatology OPD and 52 age and sex-matched healthy controls
who had received two doses of Covishield vaccine were included in this study. Patients having any other immunosuppressive conditions
like uncontrolled diabetes, hepatitis, malignancy or HIV were excluded. Patients who had suffered from previous laboratory-confirmed
COVID-19 infection (by RT-PCR) were also excluded. Blood samples were collected following all aseptic precautions from patients and
controls on the 28™ day after administration of a second dose of Covishield vaccine and total antibodies to the severe acute respiratory
syndrome coronavirus 2 spike (S) protein receptor binding domain was measured using Elecsys Anti-SARS-CoV-2 S kit from Roche.
Results: It was observed that no significant difference was there in antibody titre between cases and controls (6213 +4418 vs. 8331 + 7979,
P=0.1022). It was also observed that no statistically significant difference in antibody titre in cases without prednisolone and those
taking treatment with prednisolone was found (P = 0.7058). A similar observation was found in terms of methotrexate also (P=0.457).
No significant difference in antibody titres was there when compared with controls (for prednisolone, P = 0.169, for methotrexate,
P=0.078). We found that only the patients receiving mycophenolate mofetil showed a statistically significant decrease in antibody titre
in comparison to healthy controls (P = 0.03). Our study showed no statistically significant difference in antibody titres between patients
suffering from different AIRDs. Conclusion: Our study supplements the fact that patients with AIRDs in India can receive Covishield as
the primary vaccine against COVID-19 without concerns regarding decreased immunogenicity or increased adverse effects.
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that can be long-lasting,"! Howevet, since immunization boosts
immunological memory, there is a possibility that the induction of
protective immunity by appropriate vaccines in patients suffering
from autoimmune diseases might not be enough for sufficient
protection due to therapy with immunosupptessive medications.?

The immunogenicity of a vaccine given to a patient suffering from
autoimmune disease depends on multiple factors — type of disease,
duration of disease, type of immunotherapy (immunomodulator
or immunosuppressant), type of vaccine, etc., Data from different
studies have mixed inference regarding immunogenicity of
vaccines in patients suffering from autoimmune diseases."”

The Coronavirus disease 2019 (COVID + 19) pandemic has been
the biggest threat to humankind during the last 3 years. It has
caused the loss of more than 6.9 million precious lives across the
wortld." The Wotld Health Organization and apex health bodies
of all countries were on war footing to find measures to contain
and eradicate the disease. It was observed that appropriate
COVID-19 behaviors could only contain the disease to some
extent. The only method by which the massacre could be stopped
was by mass vaccination or mass immunization.

During trials of all potential COVID-19 vaccine candidates’
development, patients suffering from autoimmune rheumatic
diseases (AIRDs) were excluded as volunteers to keep them safe
from any unwanted adverse reactions. This led to a collection of
very scarce data regarding the immunogenicity of COVID-19
vaccines in this group of patients.”!

The patients suffering from AIRDs and treated with
immunosuppressants were the high-priority candidates for
vaccination. Though the approved vaccines which are available in
the market are considered safe and efficacious enough in patients
of autoimmune diseases, there is some evidence that a delayed
and suppressed immune response to SARS-CoV-2 vaccines,
predominantly mRNA vaccines, is seen in patients with AIRDs

who are on immunosuppressives.®®

The two vaccines predominantly used in India are adenoviral
vector-borne AZD1222 (ChAdOx1 nCoV-19, AstraZeneca
COVID-19 vaccine “Covishield”) and the indigenous whole-virion
B-propiolactone-inactivated BBV152 (Bharat Biotech COVID-19
Vaccine ““Covaxin”).!

In the realm of healthcare, the significance of comprehensive
knowledge among primary care doctors regarding COVID-19
vaccination in patients with various underlying diseases cannot
be overstated. As frontline healthcare providers, primary care
doctors play a pivotal role in guiding patients, especially those
grappling with pre-existing conditions like AIRDs, through the
vaccination decision-making process. A nuanced understanding of
the interplay between chronic illnesses like AIRDs and COVID-19
is imperative for these practitioners. With such knowledge, they
can tailor vaccination recommendations, address concerns, and
ensure optimal outcomes. This informed approach not only
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safeguards vulnerable populations but also contributes to broader
public health objectives by fostering widespread immunity. The
knowledge base of primary care doctors serves as a linchpin in
the collective effort to navigate the complexities of COVID-19
vaccination, fostering a healthier and more resilient society.

However, similar to other COVID-19 vaccines, there is
insufficient safety data regarding the efficacy and seroconversion
rate of Covishield in patients with AIRDs. This lack of
information has led to confusion among primary care physicians
regarding the potential and safety of Covishield.

Hence, this study was planned to study the immunogenicity of
Covishield in patients with AIRDs attending the Rheumatology
OPD at DMCH, Ludhiana. We assessed the humoral immune
response after Covishield vaccination in patients of AIRDs and
compared the results to healthy controls reporting for vaccination
at our institute.

Methods
Study design

The study was a prospective cohort study and was planned by
the Department of Biochemistry and Department of Clinical
Immunology and Rheumatology of our institute. Institutional
ethics clearance was taken for the study vide letter no. DMCH/R
and D/2021/92.

Inclusion and exclusion criteria

Fifty patients with AIRDs attending the rheumatology OPD
of our hospital, who had received two doses of Covishield
vaccine, were included in this study. Patients having any other
immunosuppressive conditions like uncontrolled diabetes,
hepatitis, malignancy or HIV were excluded. Patients who
had suffered from previous laboratory-confirmed COVID-19
infection (by RT-PCR) were also excluded. Fifty-two age-matched
healthy controls were selected from the vaccine recipients who
had taken their vaccines at the DMCH vaccination centre.
Patients and healthy controls were screened for total antibodies
to the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) spike (S) protein receptor binding domain (RBD) before
administration of the vaccine and enrolment into the study.
This helped us to identify subjects who had possible covid
infection but was not diagnosed by RT-PCR. Only the patients
and healthy controls who had no antibodies present in their
blood were selected for the study. Assuming good antibody
tesponse (>212 U/mL) in 99% of healthy controls and 54%
of AIRDs cases,'" at 0.05 confidence interval and power 95%,
total 40 (20 cases and 20 controls) subjects were needed for
the study. To further increase the significance of the study, we

included 50 cases and 52 age-matched controls in the study.['"'?

Clinical details

Demographic details, types and duration of AIRDs, types
and duration of immunosuppressive drugs taken, any other
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comorbidities, details of vaccination and any adverse reactions
after vaccination were recorded.

Antibody assays

Blood samples were collected following all aseptic precautions
from patients and controls on the 28" day after administration
of the second dose of Covishield vaccine in a yellow top
gel tube. Serum was separated and total antibodies to the
SARS-CoV-2 spike (S) protein RBD was measured using
Elecsys Anti-SARS-CoV-2 S kit from Roche, Switzerland
on Roche Cobas 8000. Immune responses in all study
participants were classified based on anti-SARS CoV2-S antibody
titres as good responders (GR) (>212 U/mL), inadequate
tresponders (0.8-212 U/ml.) and nonresponders (<0.8 IU/mL).["

Statistical analysis

Statistical analysis was done using Microsoft Excel and Jamovi!
Software. Unpaired ~test, one way ANOVA and linear regression
were used to find out the statistical significance.

Results

We studied 50 patients with AIRDs and compared them with
52 age-matched controls. The mean £ SD age for the patient
group was 45.4 £ 13.0 years, whereas in the control group, it
was 45.4 * 12.4 years. In the patient group, 22% (# = 11) were
males, whereas in the control group, 50% (7 = 26) were males. Sex
matching was not possible between the two groups due to alack of
motivation for testing in controls to get their antibody titre checked.

Seropositive rtheumatoid arthritis (RA) was the most common
diagnosis (7 = 22) followed by seronegative RA (# = 11), systemic
sclerosis (7 = 5) and systemic lupus erythematosus (SLE) (z = 4).

Table 1 contains the details of participants in both cohorts based
on the type of AIRD, drugs, types of treatment received, etc.

No significant difference was seen in antibody titre between
cases and controls. All the study participants were identified
as GR based on their antibody titre (GR >212 U/mL, Table 2,
Figure 1).1'

The study participants enrolled as patients were divided into
different groups based on types of AIRDs, and the drugs used.
Depending on the type of AIRD, the patients were divided
into five groups — sero-positive RA (# = 22), sero-negative
RA (» = 11), systemic sclerosis (# = 5), SLE (# = 4) and
others (# = 8). Patients were also divided into groups based on
immunomodulators (hydroxychloroquine and sulfasalazine) and
immunosuppressives (methotrexate, leflunomide, azathioprine
and tacrolimus). They were also grouped on the basis of whether
they received (prednisolone, # = 37) or not (7 = 13), and whether
they received methotrexate (MTX) (7 = 20) or not (# = 24)
since steroids, and MTX are generally considered to reduce
immunogenicity to vaccines.
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Table 1: Demographic characteristics of patients with
AIRD:s and healthy controls

Demographic characteristics n=50 n=52 Healthy
Patients (%) controls (%)

Median age (Years) 43 43.5
Mean age®SD (Years) 45.4+13.0 4541124
Male 11 (22) 26 (50)
Female 39 (78) 26 (50)
AIRDs types

Seronegative RA 11 (22)

Seropositive RA 22 (44)

Systemic sclerosis 5(10)

SLE 4(8)

Others* 8 (16)
Treatment for AIRDs

Without prednisolone 13 (26)

With prednisolone 37 (74)

With methotrexate 26 (52)

Without methotrexate 24 (48)
Specific drugs

Prednisolone 37 (74)

Hydroxychloroquine (HCQ) 28 (56)

Methotrexate (MTX) 26 (52)

Azathioprine 6 (12)

Leflunomide 5 (10)

Mycophenolate mofetil 4(8)

Sulfasalazine 12

Tacrolimus 12

*Others include patients with secondary amyloidosis, mixed connective tissue disease and vasculitis

Table 2: Comparison of antibody titres in patients of
AIRD:s and healthy controls

n Antibody titre SEM  df, ¢t P (two-tailed)
(U/mL, MeantSD)
Cases 50 621314418 625 100, 0.1022
Control 52 8331£7979 1106 1.69494 (Nonsignificant)

It was also observed that no statistically significant difference
in antibody titre was seen between the patients who received
prednisolone and those who did not. Similarly, no statistically
significant difference in antibody titre was seen between the
patients who received MTX and who did not [Table 3].

One-way ANOVA analysis on antibody titres in various subsets
of disease groups resulted in nonsignificant differences in
antibody titres [Table 4, Figure 2].

Linear regression was also applied. But for antibody, titres in
patients for age, sex and adverse event following immunization
(AEFI) yielded statistically nonsignificant results.

Discussion

AIRDs are a subgroup of autoimmune diseases, which have
clinical, laboratory and immunological implications in common
amongst them. Factors like previous infections, genetic alteration,
hormonal imbalances or environmental toxins, etc., lead to
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Table 3: Comparison of antibody titres in different subgroups of patients

n Antibody titre (U/mL, MeantSD) SEM df, ¢ P (two-tailed)

Cases without prednisolone 13 5308+4784 1488 48,0.798 0.7058 (Nonsignificant)
Cases with prednisolone 37 65094311 708
Cases with methotrexate 26 5799.31£4512 885 48, 0.759 0.457 (Nonsignificant)
Cases without methotrexate 24 6661.2914364 890

Table 4: Comparison of antibody titres across multiple o - @

subgroups of patients
n MeaniSD SEM f P (two-tailed) 15000 -~ [z
Sero —ve RA 11 8360+6081 1834 0.471 0.756 2 ® i
Sero +ve RA 22 572314041 862 (Nonsignificant) E 10000 % a(r,
Primary sclerosis 5 536442744 1227 g |-
SLE 4 5307£3588 1794 _—
Others 8  5592+3947 1395 10000
|
(o ]

dysregulation and exaggeration of immunological response which
[14]

explains the pathophysiology of this subgroup of diseases.

Our study was planned and designed to investigate the immunogenicity
of the most used COVID-19 vaccine in India — Covishield in patients
with AIRDs attending the theumatology DMCH OPD. The patients
of AIRDs wete subgrouped into different types of AIRDs based
on their primary diagnosis.

The total anti-SARS-CoV2 S antibody against spike (S) protein
RBD was measured in both cases and the control group, and it
was found that no statistically significant difference of titre was
there between these two groups (P = 0.1022, Table 2).

There is a scarcity of data, both globally and in India, on antibody
response against Covishield in patients suffering from AIRDs.
A study by Ahmed e7a/"" reported that more than 82% of patients
with AIRDs responded well to two doses of Covishield and the
sufficient antibody titre was found 4-6 weeks post vaccination,
though no comparison with a normal population was done and
patients with other immunosuppressive conditions like diabetes
and malignancy were not excluded in this study. There are few
studies from Europe that shed some insights on seroconversion
rates after COVID-19 vaccination in patients of AIRDs. A study
on the effects of BNT162b2 mRNA vaccine by Futer e7a/!" found
that the seropositivity rate in patients with AIRDs was significantly
lower than in the controls. Another study by Braun-Moscovicil'®
found out that 86% of patients suffering from AIRDs had
significant humoral response to BNT162b2 mRNA vaccination.
They also reported that there were no major adverse effects in these
patients, nor there were any flare-ups of the diseases. Another study
by Widhani ez @' also stated that patients with AIRDs showed
significantly more breakthrough COVID-19 infections and lower
IgG seroconversion, and neutralizing antibodies after inactivated
COVID-19 vaccination compared with healthy controls after
COVID-19 mRNA vaccination compared with healthy controls.
A study by Frommert ¢f a/!" showed that patents of AIRDs
received two doses of AZD1222 (Covishield, as available in the
Indian market), which produced significantly fewer antibody

Journal of Family Medicine and Primary Care

1907

Figure 1: (a and b) BOX WHISKER plots for cases and control in
relation to antibody titre

titres than in the patients receiving mRNA vaccines and the
control population. On the contrary, a study from Germany by M
Geisen ¢t al1 found that the administration of anti-SARS-CoV-2
mRNA vaccine led to the development of sufficient antibodies in
immunosuppressed patients without considerable adverse effects
or induction of disease flares. Though the vaccine type used in
our study is different, the findings of our study are in association
with the study by M Geisen e a9

A study by Jeewandara ef a/** on Sti Lankan population showed
that the total antibodies to the RBD were highest for the recipients
of Sputnik V and AZD1222 vaccine (Covishield). It has also
been established that the neutralization of SARS-CoV-2 requires
antibodies against conformational receptor binding epitope. This
condition can explain better immunogenic response and less
severe breakthrough infections in people of Indian subcontinent
otigin who have received Covishield as the ptimary vaccine.!"”

Our patient group was subgrouped based on the type of drugs
used for treatment. Patients were subgrouped based on whether
they were receiving prednisolone or not as a combination therapy.
The total anti-SARS-CoV2 S antibody against spike (S) protein
RBD was measured in both groups and no statistically significant
difference was found between the patient subgroups (P = 0.7058,
Table 3). When compared with the control group, none of the
subgroups of the patients showed a significant difference in
antibody titres (with and without prednisolone, P = 0.169 and
P=10.096, Table 5). In a study by Boekel e a/,”! it was found that
patients receiving prednisolone therapy did not show a reduced
seroconversion rate when compared to healthy controls. A similar
finding was stated by another study by Frommert ez a/,'” and
both of these studies are in line with our study findings. It has also
been established by vatious studies that ata dose of <20 mg/day
of prednisolone, sufficient immune response is generated against
other nonlive influenza vaccines. As Covishield is a nonlive
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Figure 2: Distribution of antibody titre in different subgroups of AIRD patients and controls

vaccine, it can be postulated that prednisolone will not alter the

immune response against it.?**!

Another subgroup criterion was the use of MTX as mono or
combination therapy and no significant difference in antibody
titre was found when compared with the control group and also
a subgroup of patients not receiving MTX (with and without
methotrexate, P = 0.078 and P = 0.244, Table 5). This finding was
the opposite of the findings obtained by other available studies with
Covishield or mRNA vaccines in the literature.'*!'#4 There are
also studies that suggest that pausing MTX therapy in patients of
AIRDs increases the anti-SARS CoV-2 antibody tesponse.??* Tt
has been hypothesised that MTX decreases humoral responses to
conventional influenza vaccines.” However, our study showed that
continuation of the therapy can also generate sufficient antibodies
in patients of AIRDs and our findings ate similar to that found
by a study by Tran AP ez a/” In our study, we found that only
the patients receiving mycophenolate mofetil as combination
therapy showed a statistically significant decrease in antibody titre
in comparison to healthy controls (P = 0.03, Table 5).

We also looked into the fact whether type of AIRD affects the
antibody tesponse. Our study population had patients suffering from
sero-positive RA, sero-negative RA, systemic Sclerosis, SLE and
others. Studies in the literature show mixed results, where theumatoid
arthritis and SLE showed inadequate antibody response against
COVID-19 vaccine, whereas systemic sclerosis showed adequate
tesponse in compatison to healthy controls.'” Our study showed no
statistically significant difference in antibody titres between patients
suffering from different AIRDs (P = 0.756, Table 4). The impact
of the type of disease on antibody titre in compatison to controls
was also analysed and found to be nonsignificant [Table 5]. We also
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Table 5: Impact of disease type and immunosuppressive
therapy on antibody titres in comparison to controls

Controls P (two tailed)
Primary diagnosis (Cases)
Sero positive RA (n=22) 52 0.067
Sero negative RA (n=11) 0.989
Systemic sclerosis (n=5) 0.097
SLE (n=4) 0.201
Others (n=8) 0.141
Drugs
With Prednisolone (n=37) 0.169
Without prednisolone (n=13) 0.096
With methotrexate (n=206) 0.078
Without methotrexate (n=24) 0.244
With azathioprine (n=0) 0.885
With mycophenolate mofetil (n=4) 0.03

Table 6: Comparison of AEFI in patients and control

group
Type of AEFI (first reported) Patients Controls
No AEFI 26 (52) 33 (63)
Fever 14 (28) 13 (25)
Headache 3(6) 12
Arthralgia 6(12) 4(8)
Others 12 12

analysed the relation between antibody titres with disease duration
and no statistically significant difference was found [Figure 3].

Analysis of the rate of occurrence of adverse effects following
immunisation showed no significant differences between patients
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Figure 3: Correlation of antibody titre with AIRD duration

and control groups and supportts the findings of Park eza/" and
Mohanasundaram K ¢z o/ [Table 6].

Limitations

Our study has a few limitations. First, the sample cohort is smaller
in comparison to similar studies from developed countries where
mRNA vaccines were used primarily. The treatment regime used
in our patients was restricted to conventional low-cost drugs. We
used a total antibody to measure the immunogenicity and antibody
response against the vaccine, whereas the inclusion of IgG titre
would have given us the option to explore more horizons.

Conclusions

Our study has some important and relevant findings. Firstly, our
study found that the immunogenicity of Covishield is not hampered
due to AIRDs. It supports the fact that nonlive COVID-19 vaccines
can be given to patients with AIRDs and adequate immune response
will be generated without developing significant AEFI. Secondly,
our study also concludes that, apart from mycophenolate mofetil,
no other immunosuppressive drug (including methotrexate,
leflunomide, azathioprine and tacrolimus), or immunomodulatory
drug (including sulfasalazine and hydroxychloroquine) hamper the
immune response to Covishield.

In summary, it has been concluded that individuals in India
with AIRDs can confidently opt for Covishield as their primary
COVID-19 vaccine. The evidence indicates no significant worties
about reduced immunogenicity or heightened adverse effects.
Armed with this conclusive information, primary care physicians
will not only be able to provide accurate information regarding
COVID-19 vaccination to their patients but also play a crucial role
in formulating public health strategy, fortifying resilience against
COVID-19 within a diverse and medically intricate population.
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