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A R T I C L E I N F O                    A B S T R A C T 

Sinopharm (BBIBP-CorV) is an inactivated whole-virus COVID-19 vaccine. The phase 3 

trial showed an efficacy of up to 78% in preventing symptomatic COVID-19 infections. 

However, there have been questions raised regarding in its efficacy in older people. In this 

paper, several pertaining lessons are highlighted. Firstly, there is a need to take into 

account the heterogeneity of COVID-19 vaccine studies, such as representation of older 

people; and whether the results are generalizable to the target population of immunization 

programs. Secondly, for older people, antibody responses alone may not indicate the level 

of protection provided by the vaccines, as cell mediated immunity is a better determinant 

of immunity in this age group. Finally, suggestions are given to improve the immune 

responses in older people, such as heterologous vaccination and booster doses.  
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The COVID-19  pandemic due to severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) is currently causing a 

global public health crisis. As of September 23rd 2021, the 

World Health Organisation (WHO) COVID-19 dashboard 

stated 229,858,719 confirmed cases and 4,713,543 deaths due 

to COVID-19 infections [1]. COVID-19 vaccines are an 

important public health approach to reduce the spread of 

infections and prevent complications and death. As of 

September 22nd 2021, 5, 874, 934, 542 vaccine doses have 

been administered globally [1]. The Sinopharm BBIBP-CorV 

vaccine is an inactivated whole-virus COVID-19 vaccine, 

manufactured by Beijing Bio-Institute of Biological Products 

Co Ltd. It was developed from a WIV04 strain, isolated from a 

patient in Jinyintan Hospital, Wuhan, China. The virus was 

cultivated in Vero cells, inactivated with β-propiolactone, 

purified and then adsorbed to 0.5 mg alum. The vaccine is 

available in pre-filled syringes with 0.5 mL phosphate-buffered 

saline without preservatives [2].  

A phase 3 trial was carried out using this vaccine in the 

United Arab Emirates (UAE) and Bahrain in adults aged 18 

years and older in which randomized 40382 participants 

received one of the two vaccines (WIV04 and HB02 strains) or 

an aluminium hydroxide-only injection, as a control. After a 

median follow-up of 77 days, these two vaccines demonstrated 

an efficacy of 72.8% and 78.1% against symptomatic COVID-

19 infections [3]. Subsequently, the WHO approved BBIBP-

CorV vaccine for emergency use [4]. However, several 

questions have been raised regarding the Sinopharm vaccine in 

terms of efficacy, particularly in vulnerable groups such as 

older people. A study carried out in Peru among 400,000 

frontline workers found that two doses of BBIBP-CorV vaccine 

was only 50.4% effective in preventing the infections [5]. In 

UAE, an independent study to determine the antibody levels 

among Sinopharm vaccine recipients found a lower antibody 

response, compared to the other COVID-19 vaccines, 

particularly among older people; mandating a booster dose for 

these patients [6]. A recent study from Hungary reviewed levels 

of virus neutralizing antibody titers after BBIBP-CorV and 

found that antibody production reduced significantly with age. 

In older people, 25% of those within 60 years and older to 50% 

of the vaccinated people over 80 years, did not produce 

protective antibodies [7]. In retrospect, the main phase 3 trial 

recruited a majority of participants between the ages of 18 to 59 

years while older people were under-represented in the study 

[3].  

These uncertainties that developed over a year highlight a 

few important lessons. Firstly, interpretation of vaccine efficacy 

studies should consider generalizability of findings to each 

target population. The exclusion criteria of studies should also 

be reviewed in terms of age, ethnicity and medical 

comorbidities [8]. For the currently available COVID-19 Phase 

3 trials, there is some variability in the baseline characteristics 

of enrolled participants, including representation of older 

people in the studies. This is shown in Table 1 for Pfizer-
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BioNTech (BNT162b2) [9], Moderna (mRNA-1272) [10], 

Astra Zeneca (ChAdOx1 nCoV-19) [11], Janssen 

(Ad26.COV2.S) [12], Sputnik V (Gam-COVID-Vac) [13], and 

Sinopharm (BBIBP-CorV) vaccines [3].

 

 

Vaccine Age 

≥ 60 years 

Female Asian Cardiac 

Disease 

Pulmonary 

Disease 

Diabetes 

Mellitus 

Obesity 

BNT162b2 

(n = 37706) 

15921 

(42.2%) 

>55years 

18631 

(49.4%) 

1608 

(4.3%) 

553 

(1.5%) 

MI + CHF 

2931 (7.8%) 3163 (8.4%) 13218 (35.1%) 

mRNA-1273 

(n = 30351) 

7512 

(24.8%) 

≥65 years 

14366 

(47.3%) 

1382 

(4.6%) 

1496 (4.9%) 1454 (4.8%) 2875 (9.5%) 2046 (6.7%) 

Mean BMI 29.3 

ChAdOx1 

nCoV-19 

(n = 11636) 

1418 

(12.1%) 

>55 years 

 

11636 

(60.5%) 

517 

(4.4%) 

1241 (10.7%) 1360 (11.7%) 270 (2.3%) Median BMI 

23.5 (South 

Africa) 26.0 

(Brazil) 

Ad26.COV2.S 

(n = 43783) 

14672 

(33.5%) 

 

19722 

(45.0%) 

1430 

(3.3%) 

1008 (2.3%) 437 (1.0%) 

COPD 

3389 (7.7%) 12481 (28.5%) 

Mean BMI 27 

Gam-COVID-

Vac 

(n = 19877) 

2144 

(10.8%) 

7708 

(38.8%) 

286 

(1.4%) 

Combined 

4922 (24.8%) 

  BMI 26.75 

Sinopharm 

(n = 38206) 

612 

(1.6%) 

5945 

(15.6%) 

Mostly 

Asian 

countries 

Excluded   BMI 26.9 

 

There is also some heterogeneity in reporting between the 

different COVID-19 vaccine phase 3 trials. For example, some 

studies report obesity as the proportion of participants who are 

obese [9,10], while others report mean or median body mass 

index (BMI) in the results [3,11-13]. The Sputnik V study 

reported the number and proportion of people with concomitant 

diseases, such as diabetes, hypertension, ischemic heart disease 

and obesity, rather than in separate categories [13]. These 

differences in trials should be appreciated and considered 

during critical appraisal when deciding on vaccine selection for 

national vaccination programs.  

For example, while the UAE study found limited antibody 

responses, another study performed in Sri Lanka found that 

95% of those vaccinated with BBIBP-Cor-V seroconverted, 

including 93.3% for people age 60 years and older (compared 

to 98.9% in those age 20 to 39 years old) [14]. This available 

local data should support continued implementation and use of 

the Sinopharm vaccine in Sri Lanka, which may reflect 

different vaccine responses based on ethnicity. As further 

information becomes available, it may eventually reach the 

stage where clinicians should assess and individualize the 

selection of different vaccines for each patient, depending on 

their situation and preferences. Table 2 summarises the 

currently available studies on Sinopharm COVID-19 vaccine 

efficacy in different countries. 

Secondly, there are specific considerations regarding 

vaccine efficacy in people. In older people, while 

immunizations generally generate less antibody responses than 

younger people due to immune senescence; antibody levels do 

not correlate well with immune protection against infections. 

Studies of influenza vaccine responses showed that measures of 

cell-mediated immune responses such as the ratio of IFN-γ to 

IL-10 and cytolytic mediatory granzyme B levels better 

correlated with protection [15]. Furthermore, although 

antibodies provide protection against COVID-19 infections, a 

humoral immune response is not essential for controlling 

established infections; as seen in agammaglobulinaemia 

patients [16]. Thus, vaccine efficacy studies in older people 

using immunological surrogate measures should measure both 

antibody and T-cell responses to gauge the potential level of 

protection in older people. Taking into account this lower 

immune response, the main goal of vaccination in older people 

is to provide some clinical protection against the disease, 

especially complications from severe disease or death. In other 

words, it is probably not feasible to expect to induce sterilizing 

immunity against COVID-19 infections in older people.   

There should also be considerations in vaccine 

development on how to improve immunogenicity in older 

people. This is more important now with the appearance of new 

COVID-19 variants, which may render current COVID-19 

vaccines less effective. A study measuring neutralizing activity 

from vaccine-elicited sera after BBIBP-CorV identified a 

complete or partial loss of efficacy by 12.13%, 20.97% and 

24.26% for the lineages B1.1.7, B.1.526 and P.1 respectively 

[17].  

For each COVID-19 vaccine, this may include considering 

higher doses, adjuvants, and intradermal routes. These 

approaches managed to increase antibody titres in response to 

influenza vaccines by 82%, 52% and 32% respectively [18]. 

Heterologous vaccination with two different vaccine platforms 

may also elicit a better immune response [19], which is 

currently considered and tested in ‘vaccine mixing’ trials. 

Further knowledge is required before adopting this approach, as 

the order of vaccine administration may be relevant in inducing 

higher levels of neutralizing antibodies. For example, a pre-

clinical study showed that while heterologous vaccinations 

were superior to homologous prime-boost vaccination with 

BBIBP-CorV or Ad5-nCoV, priming with an adenovirus vector 

vaccine, followed by a boost with inactivated virus, 

recombinant receptor binding domain (RBD) vaccine or mRNA 

vaccine resulted in the highest levels of neutralizing antibodies 

[20]. 

 

 

 

 

Table 1. Baseline characteristics of study population of Phase 3 trials of COVID-19 vaccines. 
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Type of Study Location Trial 

Participants 

Results 

Phase 3 

Randomised 

Controlled Trial 

United Arab Emirates 

(UAE) and Bahrain [3] 

40382 

participants 

Efficacy of 72.8% and 78.1% against symptomatic 

COVID-19 infections 

(Median 77 days) 

Phase 3 

Randomised 

Controlled Trial 

Peru [5] 400000 frontline 

workers 

Efficacy of 50.4% against symptomatic COVID-19 

infections 

Antibody 

Response 

Hungary [7] 497 participants 75% seroconverted for age 60+; 50% for age 80+ 

Antibody 

Response 

Sri Lanka [14] 282 participants 95% seroconverted 

(93.3% for age 60+ compared to 98.9% in 20-39 year olds) 

 

In conclusion although there are arising concerns regarding 

the overall efficacy of the Sinopharm vaccine particularly in 

older people, more information is required regarding optimizing 

the use of available COVID-19 vaccines in different population 

groups and localities. There is also a need to improve 

development of subsequent vaccines to be more effective 

especially against the new variants. 
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