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Inactivated vaccines may not provide adequate 
protection in immunosuppressed patients with 
rheumatic diseases

Patients with autoimmune rheumatic diseases (AIRDs) are 
vulnerable to COVID-19 due to the presence of multiple 
comorbidities.1 Moreover, patients on immunosuppressants 
have blunted responses to vaccination as compared with 
healthy people.2 3 Persistence of the virus in such people 
may lead to the selection of more virulent mutants of SARS-
CoV-2.4 It is crucial that they are prioritised for the best 
possible vaccine. India has crossed 650 million vaccinations 
with predominantly two vaccines: the adenoviral vector-borne 
AZD1222 (ChAdOx1 nCoV-19) and the indigenous whole-
virion β-propiolactone-inactivated BBV152. In our cohort 
of around 1500 patients with AIRD who are being followed 
up to assess the immunogenicity of COVID-19 vaccines, we 
identified 475 patients who have completed two doses of 
either vaccine. Serum was collected on median 30th (range 
28–35) day after the second dose of vaccine with informed 
consent after ethics clearance. Titres of IgG antibodies to 
spike protein were estimated with the Elecsys kit (Roche, 

Switzerland). To check the neutralisation potential of the sera, 
age, sex and disease matched 80 BBV152 and 85 AZD1222 
recipients were selected. Neutralisation potential of the sera 
was assessed using the SARS-CoV-2 sVNT Kit (GenScript). 
Analysis was done in R V.4.0.3. Shapiro-Wilk confirmed 
normality; antibody titres were compared with unpaired t-test 
after log transformation, while proportions were compared 
with Fisher’s exact test.

Age was more in the AZD1222 group, but other baseline 
characteristics were the same as compared with the BBV152 
group (online supplemental table 1). Seroconversion had 
occurred in 342 (93.9%) of the AZD1222 group and 45 
(40.5%) of the BBV152 group (p<0.001). Similarly serocon-
version of neutralising antibody, defined as a neutralisation 
activity of more than 30%, was seen in a higher proportion of 
AZD1222 group (48/80) than of the BVV152 group (25/85) 
(60%vs 29%, respectively; p<0.001). The antibody levels in 
the AZD1222 group were 10–100× higher than those in the 
BBV152 group (figure 1A), while the percentage of neutrali-
sation activity of sera was also higher in the AZD1222 group 
(figure 1B). There was high correlation between antibody titres 
and neutralisation potential (Pearson’s R=0.755) (figure 1C).

Our data show the poor immunogenicity of the whole-virion 
β-propiolactone-inactivated vaccine in immunosuppressed 
patients. This has been validated by estimating neutralisa-
tion activity after matching recipients of BBV152 with those 
of AZD1222. Inactivated vaccines have reduced immunoge-
nicity as compared with other vaccines in healthy individuals.5 
However, in our patients on immunosuppressants, more than 
half of the BBV152 recipients failed to generate a humoral 
immune response, exposing them to higher risk of COVID-19 
and its complications.

The limitations of this study include a non-random sample 
and the lack of T-cell immunogenicity data. However, these 
are pragmatic data, and statistical differences between the 
inactivated and vector-borne vaccine have been very clearly 
demonstrated. Peak titre neutralisation antibodies and antis-
pike antibodies have been shown to correlate well with 
protection from symptomatic COVID-19 infection.6 So lack 
of antibody response at 1 month when the peak response is 
expected is likely to translate to lack of protection in this high-
risk population.

Thus, the humoral responses to the BBV152 vaccine is infe-
rior to that of the AZD1222 (ChAdOx1) vaccine in immuno-
suppressed patients. This is mirrored in neutralisation assays 
that are a surrogate for real-world protection. This implies a 
pressing need to update vaccine policies so that such patients 
on immunosuppressants receive vaccines other than inacti-
vated ones.
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Impact of sustaining SDAI remission for 
preventing incident of bone fragility fracture in 
patient with rheumatoid arthritis

It is well known that rheumatoid arthritis (RA) has a deter-
minant risk for bone fragility, and patient with RA has a 
seriously high risk for bone fragility fracture (BFF).1 On the 
other hand, the BFF risks in the patient with RA owe disease 
activity.2 3 We hypothesised that if disease activity is success-
fully controlled and achieved clinical remission, adverse 
effects on bone metabolism would be minimised, resulting 
in a lower incidence of BFF.4 We therefore statistically exam-
ined whether there was a difference in the incidence of BFF 
between patients with and without RA who achieved clinical 
remission.

Patients who matched the European League Against Rheuma-
tism/American College of Rheumatology (EULAR/ACR) clas-
sification criteria under the T2T since August 2010, have been 
treating RA and were measured bone mineral density (BMD) 
with dual-energy X-ray absorptiometry, were recruited. The 
initial target of therapy is the attainment of remission with a 
Simplified Disease Activity Index (SDAI) within 6 months of 
initiation.5 The primary outcome was incident BFF. Follow-up 
started at BMD measurement (baseline) and continued until 
the development of the first fracture or censoring at death, 
loss to follow-up or end of the study. Kaplan-Meier survival 
curves were determined for incident BFF incidence up to the 
last observation. Risks for the incidence of BFF were classified 
as RA specific and general candidate. In general candidate, 
comorbidities that might affect the incidence of BFF, such 
as lifestyle-related diseases,6 and increased ability to fall or 
a disorder were included. Candidate risk factors are shown 

Figure 1  (A) Antibody levels in the AZD1222 group (n=364) versus those in the BVV152 group (n=111) in log 10 scale. (B) Neutralisation activity 
of the sera of matched patients from the AZD1222 group (n=80) versus those in the BVV152 group (n=85). (C) Scatterplot showing the correlation 
between antibody levels and neutralisation activity. The linear regression line is coloured blue. The vertical line with smaller dashes is the cut-off for 
antibody positivity, while the horizontal line with the larger dashes represents the 30% cut-off for minimum neutralisation activity.
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Supplementary Table 1: Baseline characteristics of the 475 patients of AIRD 

Demographics AZD1222 (n=364) BVV152 (n=111) P value 

Age ( Mean ±SD) 57.23±11.28 51.17±10.37 >0.001 

Females (%) 303(83.24%) 91(81.98%) 0.43 

Comorbidity present 219(60.16%) 72(64.86%) 022 

Disease 

Rheumatoid arthritis 261(71.70%) 77(69.36%) 0.36 

Spondyloarthropathy 44(12.08%) 11(9.90%) 0.33 

Systemic Lupus 

Erythematosus 

8(2.19%) 1(0.90%) 

 

0.34 

Others 51(14.01%) 22(19.81%) 0.09 

Drugs  

Methotrexate  219(60.16%) 65(58.55%) 0.26 

Hydroxychloroquine 236(64.83%) 72(64.86%) 0.54 

Sulfasalazine 75(20.60%) 19(17.11%) 0.25 

Leflunomide 31(8.51%) 5(4.50%) 0.11 

Tofacitinib 38(10.43%) 7(6.36%) 0.13 

Mycophenolate Mofetil 18(4.94%) 10(9.09%) 0.09 

Tacrolimus 5(13.73%) 2(1.80%) 0.51 

Azathioprine 2(0.54%) 3(2.70%) 0.33 

Rituximab 31(8.51%) 10(9.09%) 0.50 
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Anti-Tumor Necrosis 

Factor 

3(0.82%) 3(2.70%) 0.41 

Glucocorticoids  37(10.16%) 11(9.90%) 0.49 
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