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Effectiveness of an Inactivated SARS-CoV-2 Vaccine
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The world needs more vaccines against severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus that causes coronavirus disease 
2019 (Covid-19), in order to mitigate the tragic 
health and socioeconomic consequences of the 
pandemic. Even vaccines with lower effective-
ness may have a substantial effect on public 
health. Six Covid-19 vaccines have obtained Emer-
gency Use Listing by the World Health Organiza-
tion (WHO). Each vaccine has different attri-
butes, advantages, and disadvantages, and multiple 
factors must be considered in guiding policy 
decisions. Point estimates of vaccine efficacy 
from phase 3 trials, often with relatively wide 
and overlapping confidence intervals, vary con-
siderably among vaccine products. However, such 
point estimates cannot be compared directly, 
because efficacy trials were done in different 
epidemiologic settings and used different case 
definitions, clinical end points, and protocols 
for the ascertainment of such end points.

The Covid-19 vaccine CoronaVac, developed 
by the Chinese company Sinovac, was one of the 
first vaccines to be deployed globally. To date, 
more than 750 million doses have been admin-
istered in more than 40 countries. CoronaVac is 
an aluminum hydroxide–adjuvanted, inactivated 
whole-virus vaccine. The vaccine can be trans-
ported and stored at refrigerator temperatures of 
2 to 8°C. Safety data from postauthorization 
passive surveillance data from China (35.8 mil-
lion vaccine doses distributed at the time of the 
WHO evaluation for Emergency Use Listing) and 
from Brazil, Indonesia, and Chile (approximately 
20 million doses) have indicated no unexpected 

safety signals.1 Three randomized, placebo-con-
trolled, phase 3 clinical trials, in Brazil, Indone-
sia, and Turkey, have been conducted. According 
to interim analyses, the point estimates of effi-
cacy against symptomatic illness have varied — 
50.65% in Brazil, 65.30% in Indonesia, and 
83.50% in Turkey — with a median observation 
time of 2 months.1 Efficacy against hospitaliza-
tion and death was substantially higher, reach-
ing 100%, but with wide confidence intervals. 
The number of participants older than 60 years 
of age in the clinical trials was insufficient to 
determine efficacy in this age group. Further-
more, the trials were conducted at a time when 
variants of concern had not yet emerged. Post-
introduction vaccine effectiveness studies are 
therefore needed to address remaining knowl-
edge gaps.

Chile was one of the first countries to imple-
ment use of the CoronaVac vaccine in its national 
program on a large scale. Approved for emer-
gency use in a two-dose schedule on January 20, 
2021, the mass campaign started 2 weeks later, 
with an initial focus on achieving high coverage 
rates among older persons and health workers 
according to the WHO Prioritization Roadmap. 
The researchers in Chile report in this issue of 
the Journal on their prospective national cohort 
study,2 which was conducted early in the rollout 
and included 10.2 million persons 16 years of age 
or older. The authors estimated hazard ratios, 
accounting for time-varying vaccination status, 
participant age, and outcomes (symptomatic ill-
ness, hospitalization, intensive care unit [ICU] 
admission, and death). The adjusted vaccine ef-
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fectiveness of full immunization (receipt of two 
doses, assessed ≥14 days after the second dose, 
with a 4-week interval between the doses) was 
65.9% (95% confidence interval [CI], 65.2 to 66.6) 
against Covid-19 and was 87.4% (95% CI, 86.7 to 
88.2) against hospitalization, 90.3% (95% CI, 89.1 
to 91.4) against ICU admission, and 86.3% (95% 
CI, 84.5 to 87.9) against Covid-19–related death, 
thereby confirming the phase 3 trial results.

The study in Chile also addressed vaccine ef-
fectiveness in older persons, which had not been 
adequately investigated in the phase 3 trials. The 
adjusted vaccine effectiveness in the fully im-
munized group of persons 60 years of age or 
older was 66.6% (95% CI, 65.4 to 67.8) against 
Covid-19 and was 85.3% (95% CI, 84.3 to 86.3) 
against hospitalization, 89.2% (95% CI, 87.6 to 
90.6) against ICU admission, and 86.5% (95% 
CI, 84.6 to 88.1) against Covid-19–related death, 
findings that underpin the benefit of this vac-
cine in this priority age group.

The findings from the Chilean national co-
hort are further corroborated by a smaller popu-
lation-based study, Project S, which was con-
ducted in the municipality of Serrana, Brazil, and 
showed similar interim results regarding vaccine 
effectiveness against symptomatic illness, hospi-
talization, and death.3 The data from Chile and 
Brazil underscore the finding that, despite the 
effectiveness of the vaccine against symptomatic 
illness being lower than that observed with the 
messenger RNA (mRNA) vaccines, the effective-
ness of the CoronaVac vaccine against hospital-
izations and deaths may still be substantial. 
These findings are encouraging. Reducing deaths 
and protecting health care systems are the pri-
mary public health goals during the acute phase 
of the pandemic.

Of note, the vaccine effectiveness as assessed 
14 days after the receipt of only one dose of vac-
cine was considerably lower: 15.5% (95% CI, 
14.2 to 16.8) against Covid-19 and 37.4% (95% CI, 
34.9 to 39.9) against hospitalization, 44.7% (95% 
CI, 40.9 to 48.3) against ICU admission, and 
45.7% (95% CI, 40.9 to 50.2) against Covid-19–
related death. These findings are in contrast to 
those observed with the mRNA vaccines devel-
oped by Pfizer–BioNTech and Moderna, as well 
as with the Oxford–AstraZeneca vaccine, in 
which substantial vaccine effectiveness was also 
documented after the first dose.4 Much lower 

levels of neutralizing antibodies after a single 
dose of the CoronaVac vaccine than after a sin-
gle dose of the Pfizer–BioNTech mRNA vaccine 
were also documented; the level of neutralizing 
antibodies increased after the second dose but 
remained lower than that observed with the 
mRNA vaccine.5

Chile has achieved one of the highest vaccina-
tion coverage rates in the world, close to rates in 
Bahrain, Israel, Malta, and Mongolia, which are 
among the countries with the highest vaccine 
coverage rates.6 In Israel, the almost-exclusive 
use of mRNA vaccines has had a dramatic effect 
on reducing the incidence of Covid-19,7 and simi-
lar results have been seen in Malta. In contrast, 
Bahrain, Chile, and Mongolia, in which inacti-
vated virus vaccines have mainly been used, have 
not yet seen the expected substantial effect. In 
Indonesia, there have been breakthrough infec-
tions, including severe disease and deaths, in 
health care workers who were fully vaccinated 
with the CoronaVac vaccine.8,9

There are various explanations for the lower 
effect of vaccination that has been observed in 
Chile. The easing of nonpharmaceutical inter-
ventions probably occurred too early in Chile 
and led to an initial resurgence of cases.10 Evi-
dence that mRNA vaccines can reduce transmis-
sion and provide indirect protection to the un-
vaccinated is increasing11,12 but has yet to be 
documented for the CoronaVac vaccine. Lower 
vaccine effectiveness against mild infection will 
lead to breakthrough infections that could sus-
tain transmission, thus requiring a higher vac-
cine coverage to achieve herd immunity. Further-
more, all studies that have been conducted to 
date involved a very short follow-up; data on the 
duration of efficacy of the CoronaVac vaccine are 
lacking. Immune persistence evaluation of the 
CoronaVac vaccine has shown that, after 6 months, 
the prevalence of seropositivity decreased to 17%, 
which suggests that clinical protection may de-
crease rapidly, thus indicating the potential need 
for a third dose.1

Thus, country-level experience with inactivated 
virus vaccines may be explained in part by a 
combination of poor effectiveness against mild 
or asymptomatic infection and waning effective-
ness. Countries using these vaccines are now 
looking for options. Given the higher neutraliz-
ing antibody titers that have been achieved by 
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means of heterologous priming for other SARS-
CoV-2 vaccines,13 mix-and-match studies are ur-
gently needed for the CoronaVac vaccine and the 
other inactivated virus vaccines.

The national cohort study from Chile should 
serve as a useful model for other countries to 
follow, but longer follow-up time is needed to 
monitor vaccine effectiveness over time, against 
variants, and in various subpopulations and set-
tings. The WHO has published guidance on how 
best to conduct and evaluate post-introduction 
vaccine effectiveness studies.14 The global health 
community needs to work together to resolve 
remaining knowledge gaps regarding Covid-19 
vaccine effectiveness, with timely sharing of 
evolving data in order to support prompt policy 
decisions.

Dr. Wilder-Smith serves as a consultant to the World Health 
Organization (WHO), and Dr. Mulholland as a member of the 
WHO Strategic Advisory Group of Experts on Immunization. 
The views presented here are those of the authors and do not 
reflect the position of the WHO.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.

From the Institute of Social and Preventive Medicine, Universi‑
ty of Bern, Switzerland (A.W.‑S.); Murdoch Children’s Research 
Institute, Melbourne, VIC, Australia (K.M.); and the London 
School of Hygiene and Tropical Medicine, London (K.M.). 

1. Recommendation for an emergency use listing of Covid-19 
vaccine (Vero cell), inactivated — submitted by Sinovac. Geneva:  
World Health Organization. June 28, 2021 (https://extranet . who 
. int/  pqweb/  sites/  default/  f iles/  documents/  SINOVAC_TAG_PEG 
_REPORT_EUL - Final28june2021 . pdf).
2. Jara A, Undurraga EA, González C, et al. Effectiveness of an 
inactivated SARS-CoV-2 vaccine in Chile. N Engl J Med 2021; 385: 
875-84.
3. Instituto Butantan. Immunization of Serrana’s population 
with Butantan’s vaccine has a high decrease of 80% cases and 
95% in deaths by COVID-19. May 31, 2021 (https://butantan . gov . br/ 
 noticias/  immunization - of - serrana%C2%B4s - population - with 

- butantan%C2%B4s - vaccine - has - a - high - decrease - of - 80 - cases - and 
- 95 - in - deaths - by - covid - 19).
4. Lopez Bernal J, Andrews N, Gower C, et al. Effectiveness 
of the Pfizer-BioNTech and Oxford-AstraZeneca vaccines on 
Covid-19 related symptoms, hospital admissions, and mortality 
in older adults in England: test negative case-control study. BMJ 
2021; 373: n1088.
5. Lim WW, Mak L, Leung GM, Cowling BJ, Peiris M. Com-
parative immunogenicity of mRNA and inactivated vaccines 
against COVID-19. Lancet Microbe 2021 July 15 (Epub ahead of 
print).
6. Covid-19 vaccine tracker: the global race to vaccinate. Finan-
cial Times, 2021 (https://ig . ft . com/  coronavirus - vaccine - tracker/ 
 ?areas=  gbr&areas=  isr&areas=  usa&areas=  eue&cumulative= 
 1&doses=  total&populationAdjusted=  1).
7. Leshem E, Wilder-Smith A. COVID-19 vaccine impact in Is-
rael and a way out of the pandemic. Lancet 2021; 397: 1783-5.
8. Hundreds of vaccinated Indonesian health workers infected. 
Bangkok Post. June 17, 2021 (https://www . bangkokpost . com/ 
 world/  2133987/  hundreds - of - vaccinated - indonesian - health 
- workers - infected).
9. Indonesian Covid deaths add to questions over Sinovac vac-
cine. The Guardian. June 28, 2021 (https://www . theguardian . com/ 
 world/  2021/  jun/  28/  indonesian - covid - deaths - add - to - questions - over 
- sinovac - vaccine).
10. Chambers J. Chile sees Covid surge despite vaccination suc-
cess. BBC News. April 16, 2021 (https://www . bbc . com/  news/ 
 world - latin - america - 56731801).
11. Milman O, Yelin I, Aharony N, et al. Community-level evi-
dence for SARS-CoV-2 vaccine protection of unvaccinated indi-
viduals. Nat Med 2021 June 10 (Epub ahead of print).
12. Salo J, Hägg M, Kortelainen M, et al. The indirect effect of 
mRNA-based Covid-19 vaccination on unvaccinated household 
members. 2021 (https://www . medrxiv . org/  content/  10 . 1101/  2021 
. 05 . 27 . 21257896v1). preprint.
13. Liu XS, Shaw RH, Stuart ASV. Safety and immunogenicity 
report from the Com-COV study — a single-blind randomised 
non-inferiority trial comparing heterologous and homologous 
prime-boost schedules with an adenoviral vectored and mRNA 
COVID-19 vaccine. June 29, 2021 (https://www . ovg . ox . ac . uk/ 
 publications/  1185668). preprint.
14. Patel MK, Bergeri I, Bresee JS, et al. Evaluation of post-intro-
duction COVID-19 vaccine effectiveness: summary of interim 
guidance of the World Health Organization. Vaccine 2021; 39: 
4013-24.

DOI: 10.1056/NEJMe2111165
Copyright © 2021 Massachusetts Medical Society.

Immune Thrombocytopenia Treatment
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Idiopathic thrombocytopenia (ITP) has a long 
history. In 1025, Avicenna described in the Canon 
of Medicine a patient with characteristics of ITP, 
which became known as “idiopathic thrombocy-
topenic purpura.” Splenectomy was the first ef-
fective treatment, beginning in 1916, achieving 
a complete response without recurrence in most 
patients.1 Glucocorticoids were introduced as 

therapy for the disease in 1949, and the term 
“idiopathic” became obsolete in 1950 when Wil-
liam Harrington, then a hematology fellow at 
Washington University in St. Louis, transfused 
blood into himself from a woman with the dis-
ease whose platelet count had not increased 
after splenectomy. Within hours, Harrington’s 
platelet count went from 250,000 to 3000 with 




