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Key Messages 
 Since the end of June 2021, the Delta (B.1.617.2, first identified in India) variant of concern

(VOC) has been the dominant severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
strain in Ontario, with 99.4% of samples sequenced as the Delta variant during the week of
August 28, 2021. As of September 4, 2021, data from Ontario observed that the rate of
Coronavirus Disease 2019 (COVID-19) infection in unvaccinated individuals is higher compared
to fully vaccinated individuals, a trend that has remained consistent over time.

 There is evidence that Delta has increased transmissibility (higher viral load and potentially
shorter incubation period), compared with previous SARS-CoV-2 strains after controlling for
other variables. The viral load of COVID-19 infections caused by the Delta variant is higher than
those caused by Alpha or non-VOC.

 There is evidence that Delta has increased disease severity compared with previous SARS-CoV-2
strains. However, this evidence focuses on adult populations with limited available evidence at
the time of writing on Delta’s severity in children.

 In the context of Delta, vaccines are effective against moderate and severe COVID-19 with
slightly reduced vaccine effectiveness (VE) against symptomatic infection, compared to the pre-
Delta period. Full vaccination against COVID-19 is more effective in protecting against Delta
infection and severe illness than partial vaccination.
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 Emerging data also indicate that the prevalence and risk of breakthrough cases caused by the 
Delta variant is higher than those caused by the Alpha variant.  

 With Delta now the dominant SARS-CoV-2 strain in many global jurisdictions, some public health 
measures (i.e., masks, physical distancing) continue to be in place despite increasing vaccination 
rates. Similar to Ontario, many jurisdictions included in this review have introduced vaccine 
certificates programs to permit access to community settings. 

 Overall, the risk of Delta transmission in Ontario is high. The prevalence can rise sharply with 
outbreaks of high case numbers due to Delta’s higher transmissibility, pockets of the provincial 
population with suboptimal vaccine coverage, and slightly reduced VE. 

Issue and Research Question 
Ontario is in the fourth wave of the Coronavirus Disease 2019 (COVID-19) pandemic,1 and the Delta 
(B.1.617.2, first identified in India) variant of concern (VOC) is the dominant strain of SARS-CoV-2 in the 
province.2 Current evidence indicates higher transmissibility for Delta.3,4 While the Delta variant has 
been documented to result in increased severity of disease in adults, it is unclear if Delta causes more 
severe COVID-19 in the pediatric population compared to previous non-Delta variants.5 

The Government of Ontario implemented its proof of vaccination program on September 22, 2021, and 
eased capacity limits for select indoor and outdoor settings where proof of vaccination is required 
(effective September 25, 2021). In addition, schools across the province have returned to in-person 
learning for the 2021-22 school year. In this context, COVID-19 case declines may stagnate or increase if 
reopening allows for increased contact rates in the population resulting in more Delta transmission. It is, 
therefore, important to consider the impact of Delta and considerations for further reopening in the 
province. 

This document presents Ontario epidemiological data and also summarizes evidence published from July 
23, 2021 onward (the date of the previous Public Health Ontario document on this topic). The evidence 
summaries cover the following topics: breakthrough infections, viral load, transmissibility, disease 
severity and vaccine effectiveness (VE). A scan of public health measures implemented in the context of 
Delta circulation in select European jurisdictions and Israel, is also summarised in this document. 

Ontario Epidemiological Context 
As of June 26, 2021, the majority of COVID-19 cases in Ontario are infected with Delta. From August 1 to 
August 28, 2021, there were 7,939 cases sequenced by the Ontario COVID-19 Genomics Network for 
representative surveillance, with the majority (97.8%) of these sequenced cases identified as B.1.617.2 
(Delta).2  In August 2021, the proportion of Delta cases in Ontario increased from 99.0% (August 15 to 
August 21) to 99.4% (August 22 to August 28).2 

From September 14 to September 20, 2021, the incidence of the N501Y- and E484K- mutation profile 
(Delta variant) was stable in Ontario, shown by the effective reproduction number (Re) of 1.00.6 In that 
same period, the Re of all other mutation profiles was below one.6 See Figure 1 for the estimated cases 
in Ontario by mutation profile from March 1, 2021 to September 13, 2021.6  
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Figure 1. Estimated daily COVID-19 cases, total and mutation profiles by public reporting date in 
Ontario, March 1, 2021 to September 20, 20216 

 

Note: Public reporting date is the date the public health unit reported the case to Public Health Ontario plus one 
day to account for the delay in public reporting. This is not the date on which a variant or mutation was identified. 
Data in the time period between the vertical dashed red lines (April 1, 2021 to September 13, 2021) were used to 
estimate daily cases before April 1, 2021 and in the most recent 7 days to account for surveillance biases and 
reporting lags. 
Data Source: CCM 

In Ontario, from July 4, 2021 to September 4, 2021 (when Delta was dominant), children ages 0-17 years 
accounted for 20.6% of confirmed COVID-19 cases.7 For the week of September 12 to September 18, 
2021, a quarter (25.8%) of outbreak-associated cases in Ontario were reported in elementary school 
settings.8 

Household secondary attack rate (SAR) refers to the probability that an individual with SARS-CoV-2 will 
transmit the disease to a household contact. An Ontario model (based on data from England9) estimated 
that the Delta variant has a 64% SAR advantage over the Alpha variant.10 The model also suggests Delta 
variant went from having a 29% transmission deficit relative to Alpha on April 1, 2021 (relative Re = 0.71, 
95% CI: 0.64, 0.77) to having a 50% transmission advantage on June 12, 2021 (relative Re = 1.50, 95% CI: 
1.31, 1.71).10 

As of September 4, 2021, 10,886,925 individuals had received at least one dose of vaccine (10,032,786 
of which were fully vaccinated). Of these individuals, 18,912 became partially vaccinated cases and 
5,879 became breakthrough cases.11 The rate of COVID-19 infection in unvaccinated individuals is higher 
compared to fully vaccinated individuals. Between February 3 and September 4, 2021, trends in VOCs 
among vaccinated cases reflect trends in VOCs among all cases, with Alpha being the dominant strain 
from approximately March to June, and an increasing number of Delta reporting since May 2021.11   
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Methods 
From January 17 to September 20, 2021, Public Health Ontario (PHO) Library Services conducted daily 
searches of primary and preprint literature on SARS-CoV-2 variants using MEDLINE and the National 
Institutes of Health (NIH) COVID-19 Portfolio (preprints). English-language peer-reviewed and non-peer-
reviewed (preprint) records that described Delta in terms of breakthrough infections, viral load, 
transmissibility, VE and severity were included. This document focuses on peer-reviewed and pre-print 
literature published on or after July 23, 2021 (the date of the previous PHO document on this topic). 
Additionally, studies identified by PHO subject matter experts are summarized in this document. 

In addition, we conducted a rapid environmental scan of public health measures implemented in the 
context of Delta circulation in select European jurisdictions and Israel. Records were obtained through 
online searches conducted between September 15 and September 17, 2021 of recent policies, media 
articles, government websites, official press and reports. 

As the COVID-19 outbreak continues to evolve and the scientific evidence rapidly expands, the 
information provided in this document is only current as of the date of respective literature searches. 

Findings 
The key findings from the evidence are described below, organised as: transmissibility, severity, VE and 
breakthrough Delta infections. Individual article summaries are available upon request. 

Several studies summarized below use reverse transcription polymerase chain reaction (RT-PCR) cycle 
threshold (Ct) values as a proxy for viral load, with lower Ct values often used as a proxy for higher viral 
load. If the virus is found in a low number of cycles (Ct value under 30), it means that the virus was 
easier to find in the sample and that the sample started out with a large amount of the virus.12  

Transmissibility  
Previous PHO reporting on this topic documented Delta’s increased transmissibility compared to Alpha 
and wild type, after controlling for other variables.3,4 Further data corroborating its increased 
transmissibility and specifically on viral load of Delta infections has been published since the last 
evidence brief. Viral load is one factor that impacts SARS-CoV-2 transmissibility, with studies indicating 
that the higher the quantity of virus present (higher viral load) the higher the risk of transmission. 

Evidence from China,13  the US,14  the Netherlands,15 the UK,16  and Saudi Arabia17  suggests that COVID-
19 infections caused by the Delta variant have a higher viral load when compared to infections caused 
by Alpha, other VOCs and wild type. Evidence from China also suggests that patients infected with Delta 
variant have more rapid symptom-onset, higher risk of pre-symptomatic transmission and potentially 
shorter incubation period than patients infected with Alpha.13  

A study from China that followed 167 Delta variant infections (all of which were traced to a single index 
case) found that Delta has a shorter serial interval compared to other VOCs earlier in the pandemic.18 A 
study from Korea observed that as the Delta variant increased in prevalence, the mean serial interval 
declined from 4.0 days pre-Delta to 2.5 days when Delta was dominant (decreased serial interval is an 
outcome of higher transmissibility).19 However, the risk of super-spreading events was similar: 25% (pre-
Delta) to 27% (Delta) of cases seeded 80% of all transmission.  

Some evidence highlights that several characteristics of the Delta variant’s genetic profile contribute to 
its increased transmissibility when compared to non-VOC and other variants.19-25 For example, several 
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studies examined the receptor-binding domain (RBD) of the spike protein of SARS-CoV-2 interacts with 
the human angiotensin converting enzyme 2 (ACE2) receptor, initiating the entry of SARS-CoV-2, and 
found that enhanced ACE2 receptor engagement may contribute to the increased transmissibility of the 
Delta variant.20-22  

Disease Severity and Implications for Health Systems 
The previously published PHO reports on Delta variant risk assessment summarized evidence that Delta 
had increased severity when compared to Alpha and other VOCs, after controlling for other variables. 
Recent evidence supports findings from PHO’s previous reports that Delta has increased disease severity 
compared with other VOC or wild type.3,4,26,27 However, one cohort study conducted in Norway suggests 
that there was no difference in the risk of hospitalization between cases caused by Delta or Alpha.28 

A recent PHO evidence brief found that while the Delta variant has result in increased severity of disease 
in adults, it is currently unclear if the Delta variant causes more severe COVID-19 in the pediatric 
population compared to previous non-Delta variants.5 COVID-19-related hospitalizations and deaths 
among children remain low in comparison to the COVID-19-related clinical severity and deaths in adults.  

Vaccine Effectiveness (VE) 
Previously summarized evidence on the Delta variant in international jurisdictions (including the UK, 
Canada and India) demonstrated that while VE against severe outcomes (e.g., hospitalization, death) of 
Delta infection is retained, some studies suggest that VE against symptomatic infection with Delta may 
be lower (when compared to VE against symptomatic infection with wild type or other VOCs).3,4  

Recent evidence reaffirms that there is high protection of COVID-19 vaccines against moderate and 
severe COVID-19 (i.e. hospitalizations, ICU),29,30 however VE is slightly lower than in the period when 
Alpha was the dominant variant.31-34 There is also slightly reduced VE against symptomatic infection in 
the context of Delta’s prevalence.32 Additionally, evidence also reaffirms that full vaccination against 
COVID-19 is more effective than partial vaccination against infection and severe illness.31,35 Evidence also 
suggests that in the context of Delta there is lower VE for individuals with underlying medical conditions 
and adults over the age of 65.29,35 

Breakthrough Delta Infections  
Since the last PHO evidence brief, new evidence has emerged on breakthrough Delta infections. This 
section summarizes evidence on the increased risk and viral load of Delta breakthrough infections, 
compared with unvaccinated Delta infections and Alpha or wild-type infections.  

A breakthrough case is defined by PHO as a case with a symptom-onset date that was 14 or more days 
following receipt of the second dose of a 2-dose series COVID-19 vaccine, or 14 or more days following 
the first dose of a COVID-19 vaccine product with a 1-dose schedule. These individuals would be 
considered fully protected from vaccination; however, as VE is not 100%, it is expected that a small 
number of cases will occur among fully vaccinated individuals.11  

There is evidence to suggest that the risk of breakthrough infections is higher in the Delta context than 
in the Alpha context.36,37 Emerging evidence also suggests no difference in viral load between 
breakthrough Delta infections and unvaccinated Delta infections.38-41 Other studies indicate that Delta 
infections have a higher viral load than non-VOC or Alpha infections.36,37,42 

 Evidence from the UK and Portugal observed higher odds of breakthrough Delta infections 
compared with Alpha.36,37   
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 Studies from the United States (US), United Kingdom (UK) and Singapore observed no difference 
in RT-PCR Ct values among breakthrough and unvaccinated Delta infections.38-41  

 One study from Israel found that the administration of a booster vaccine dose led to a rise in Ct 
values or 4-fold reduction in viral load, even in the context of a surge in COVID-19 cases 
dominated by the Delta variant.43 

 Studies from the US and Portugal observed that breakthrough infections caused by the Delta 
variant have lower Ct thresholds and a higher viral load when compared to breakthrough Alpha 
infections.36,37,42  

Relevant Jurisdictions Experiencing a Delta Surge 
As of September 7, 2021, at least 174 countries across all six World Health Organization (WHO) regions 
have reported Delta cases.44 Described below is information for several countries with contexts relevant 
to Ontario in terms of epidemiology and vaccination program progress.  

England 

EPIDEMIOLOGY  
 As of September 10, 2021 the rate of cases in a 7-day period per 100,000 people was 308.3 (a 

decrease from 310.8 on September 1, 2021).45 

 On September 14, 2021 there were 6,344 COVID-19 patients in hospitals (an increase from 6,236 
on September 1, 2021).46 

 On September 3, 2021 there were 632 weekly deaths (a decrease from 649 on August 27, 
2021).47 

 The Delta variant accounted for approximately 99% of sequenced and 96% genotyped cases 
from August 1 to August 28, 2021.48 

VACCINATION  
 As of September 12, 2021, 71% of the total population had received at least one dose of the 

COVID-19 vaccine,49 and 65% of the total population had been fully vaccinated.50 

PUBLIC HEALTH MEASURES  
 On July 19, 2021, the existing COVID-19 restrictions were replaced with advice to the public on 

how to remain safe from COVID-19. The advice includes letting in fresh air when meeting others 
indoors, wearing a face covering in crowded indoor spaces, getting tested if you have symptoms, 
and self-isolating if you test positive.51 

 Workers have gradually returned to the workplace and employers are encouraged to use the 
National Health Service (NHS) COVID pass. This pass has been used voluntarily in some other 
commercial settings as a condition of entry (e.g., Premier League, nightclubs, festivals). This app 
confirms individuals have either: (1) been fully vaccinated, (2) have proof of a negative COVID 
test, or (3) have natural immunity status.51 

 England has also prepared a “Plan B”, should the case count continue to rise and become 
unsustainable for the NHS. In this plan, the government will introduce mandatory vaccine-only 
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COVID-status certifications in some settings and re-introduce mandatory mask coverings in 
some settings. In addition, the government will consider asking individuals to work from home 
for a limited period of time.51 

France 

EPIDEMIOLOGY  
 As of September 14, 2021, weekly confirmed COVID-19 cases per 100,000 people were 101.5 (a 

decrease from 163.2 on September 1, 2021).52 

 On September 5, 2021 there were 10,644 patients in hospitals (a decrease from 11,119 on 
September 1, 2021).53 

 As of September 14, 2021, weekly deaths per 100,000 people were 0.16 (a decrease from 0.17 
on September 1, 2021).54 

 As of August 28, 2021, the European Centre for Disease Prevention and Control (ECDC) reported 
that 99.1% of COVID-19 infections in France were caused by the Delta variant.55 

VACCINATION  
 As of September 13, 2021, 63% of the population had been fully vaccinated against COVID-19 

and an additional 10% were only partially vaccinated (i.e. only received one dose).56 

PUBLIC HEALTH MEASURES  
  Masks are mandatory in indoor spaces where no health pass is required and on public transit. 

Masks are also required outside when social distancing is not an option (e.g., in queues, railway 
stations, etc.).57 

 Beginning September 30, 2021, a health pass (indicating vaccination, testing, or immunity) will 
be required for individuals ages 12 years and older to access venues and events that have more 
than 50 people.57 Until the end of August, workers in the public sector must work from home at 
least two days a week.57 

Italy 

EPIDEMIOLOGY  
 As of September 14, 2021, weekly confirmed COVID-19 cases per 100,000 people were 55.8 (a 

decrease from 73.0 on September 1, 2021).52 

 On September 5, 2021 there were 4,788 patients in hospitals (an increase from 4,771 on 
September 1, 2021).53 

 As of September 14, 2021, weekly deaths per 100,000 people were 0.09 (no change since 
September 1, 2021).54 

 As of August 28, 2021, ECDC reported that 90.4% of COVID-19 infections were caused by the 
Delta variant in Italy.55 
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 VACCINATION  
 As of September 13, 2021, 64% of the population had been fully vaccinated against COVID-19 

and an additional 8.5% were only partially vaccinated (i.e. only received one dose).56 

 PUBLIC HEALTH MEASURES  
 According to a media report published on August 23, 2021, Italy requires individuals to present a 

“green pass” to attend large events, dine indoors, access gyms and other settings.58 

 Italy uses a colour system for its regions (based on infection rates and hospitalization rates) and 
different restrictions apply to the different colours. As of August 30, 2021, all regions are 
currently in either white or yellow, which have similar restrictions: for individuals over the age of 
six, masks and social distancing are mandated when indoors. Social distancing is required while 
outdoors and masks must be worn outdoors when social distancing is not possible.58,59 

 Media reporting from September 16, 2021 states that Italy is expected to mandate a COVID-19 
green pass for all workers in both private and public sectors beginning on October 15, 2021.60 
Workers who do not present a pass will be required to pay a €1000 fine. Individuals cannot be 
laid off for failing to present a green pass, but they will be suspended without pay. The green 
pass is already mandated for all health-care and care home workers. 

Netherlands 

EPIDEMIOLOGY  
 As of September 14, 2021, weekly confirmed COVID-19 cases per 100,000 people were 96.6 (a 

decrease from 107.0 on September 1, 2021).52 

 On September 5, 2021 there were 467 patients in hospitals (an increase from 436 on September 
1, 2021).53 

 As of September 14, 2021, weekly deaths per 100,000 people were 0.04 (a decrease from 0.05 
on September 1, 2021).54 

 As of August 21, 2021, ECDC reported that 99.7% of COVID-19 infections were caused by the 
Delta variant in the Netherlands.55 

VACCINATION  
 As of September 13, 2021, 63% of the population had been fully vaccinated against COVID-19 

and an additional 6.8% were only partially vaccinated (i.e. only received one dose).56 

 PUBLIC HEALTH MEASURES  
  In a press conference held on September 14, 2021, it was announced that the Netherlands will 

no longer require social distancing, and instead, will implement the coronavirus entry pass 
system beginning on September 25, 2021.61 Using this system, individuals ages 13 and older will 
be required to show a valid coronavirus pass to gain admission into indoor and outdoor venues 
(e.g., bars, restaurants, events, cultural venues). Indoor venues without fixed seating can 
operate at 75% capacity, while indoor venues with fixed seating and outdoor venues can 
operate at full capacity. 
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 Although face masks are no longer required in most commercial areas, they are still mandatory 
on all public transportation (e.g., busses, planes, trains).61 

 Workers are encouraged to work from home if they can and only go to the office if they must.61 

Israel 

EPIDEMIOLOGY  
 As of September 14, 2021, weekly confirmed COVID-19 cases per 100,000 people were 878.1 (an 

increase from 741.3 on September 1, 2021).52 

 On September 14, 2021 there were 1,280 patients in hospitals (a decrease from 1,319 on 
September 1, 2021).53 

 As of September 14, 2021, weekly deaths per 100,000 people were 0.38 (an increase from 0.29 
on September 1, 2021).54 

VACCINATION  
 As of September 13, 2021, 63% of the population had been fully vaccinated against COVID-19 

and an additional 5.6% were only partially vaccinated (i.e. only received one dose).56 

 PUBLIC HEALTH MEASURES  
 Education restrictions: 

 Effective August 18, 2021, post-secondary education may be conducted in-person only for 
those that present a Green Pass. The establishments must also offer online learning 
options for those that do not have a Green Pass. For classes that must be in-person, 
individuals do not need a Green Pass, but are subject to the Purple Badge.62 

 Effective August 18, 2021, masks are required inside educational settings for those in 
grade one and beyond. Clubs and movement activities are to be held outside only for 
regions designated as orange or red.62 

 Ahead of school reopening, the Israeli Ministry of Health asked parents to use the home 
coronavirus test kits that were delivered to each family.63 If the test was positive, they 
were asked to take a PCR test and remain in isolation until the results came back. If the 
test was negative, they were able to send their children to school. 

 Places of worship that comply with the Purple Badge scheme can allow up to 50 individuals and 
must post the occupancy restriction on the door.64 Places of worship that comply with the Green 
Pass Scheme do not need to scan green pass barcodes upon entry during Shabbat and holidays 
since people who are Jewish are forbidden to use mobile devices on religious holidays. These 
regulations will be extended until September 29, 2021.  

 The list of countries on the travel ban that was previously implemented was updated and took 
effect on September 9, 2021 to include the following countries: Bulgaria, Brazil, Mexico and 
Turkey.65 All travellers arriving in Israel from abroad (regardless of destination and/or 
vaccination status) are required to enter isolation for 24 hours or until they receive their test 
results from the COVID-19 test they took at border control (whichever is earlier).66 
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Ontario Risk Assessment  
The risk of Delta transmission in Ontario continues to be high. As of August 28, 2021, Delta variant 
accounted for 99.4% of sequenced COVID-19 cases in Ontario. The prevalence can rise sharply with 
outbreaks of high case numbers due to Delta’s higher transmissibility, pockets of population with 
suboptimal vaccine coverage and reduced VE. The overall risk assessment may change as new evidence 
emerges (see Table 1). 

Table 1. Risk assessment for Delta  

Issue Risk level 
Degree of 
uncertainty 

Increased 
transmissibility 

High 

As of August 28, 2021, Delta accounted for approximately 99% 
of sequenced COVID-19 cases in Ontario. After controlling for 
other variables, the evidence indicates Delta has increased 
transmissibility.  

Low 

Disease severity 

Moderate 

After controlling for other variables, the summarized evidence 
indicates Delta is associated with increased disease severity 
(i.e., increased hospitalizations, more severe symptoms upon 
presentation). 

Low 

Lowered vaccine 
effectiveness 

Moderate 

In the context of Delta, vaccines are effective against moderate 
and severe COVID-19 (i.e., hospitalizations, intensive care unit 
admissions), with slightly reduced VE against symptomatic 
infection (compared to the pre-Delta period). 

Moderate 

Breakthrough 
infections 

Moderate 

The prevalence and risk of breakthrough cases caused by the 
Delta variant is higher than those caused by Alpha.  

Emerging evidence from multiple jurisdictions suggests that 
there is higher viral load among breakthrough Delta infections, 
compared with Alpha breakthrough infections. 

Moderate 

Impacts on 
testing/surveillance  

Low 

The risk of Delta cases not being detected in Ontario’s 
surveillance program is low. 

Low 
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Implications for Practice 
 The Delta variant is a global VOC that has impacted multiple jurisdictions worldwide and has 

replaced Alpha as the dominant SARS-CoV-2 strain in Ontario. It is a more transmissible strain 
with evidence of increased severity, lowered VE and increased risk of breakthrough infections. 

 The available evidence on the risk of infection associated with Delta is focused on adult 
populations. However, there is little available information on the severity of Delta in 
children, an area that requires further research as children under 12 years of age continue 
to be ineligible for vaccination in Ontario  

 There are many jurisdictions which are adjusting public health measures in response to the 
Delta variant and a surge in cases, including the introduction of mandatory vaccination or 
vaccine certificates.  

 Efforts should be made to maintain low levels of community transmission in the context of 
Delta’s prevalence, as there is a higher risk and prevalence of breakthrough COVID-19 infections 
caused by the Delta variant. These efforts may include the maintaining certain public health 
measures to reduce disease spread (i.e., masking, physical distancing), vaccine certificate 
policies and promoting an increase in two-dose vaccination uptake. 

 Completion of the two-dose vaccination series will be important to protect Ontarians from the 
more severe and transmissible Delta variant. Ontario populations which are unvaccinated or 
partially vaccinated remain at-risk for serious disease associated with the Delta variant. Efforts 
should be invested to enhance vaccine uptake as much as possible in the province. 

 Monitoring of appropriate epidemiologic, vaccination uptake and health system indicators will 
be important to understand how Delta is impacting COVID-19 patients and spreading in Ontario. 
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