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Abstract

Late Dr Takeshi Hirayama and his colleagues conducted a mortality follow-up of a large-scale cohort in six
prefectures in Japan. This study is called the six-prefecture cohort study or Hirayama Cohort Study. The
study subjects were residents aged 40 years or older at the baseline survey in 1965, which covered 94.8%
of residents identified in the study area by the National Census conducted on October 1, 1965. The
mortality of 264,118 cohort members was followed until the end of 1982. One of the most important
findings made by this study was an association between second-hand smoke exposure and lung cancer.
This finding is the origin of the worldwide spread of smoking ban in indoor public venues and workplaces.
Other major findings obtained from the study are also briefly described in this article.
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Abstract

Background: Rilpivirine is safe and effective in HIV-naive patients with low baseline HIV-RNA or in switch
strategy. It offers the advantages of few drug-drug interactions and a favourable toxicity profile. We aimed
to determine the reasons for prescribing the rilpivirine (RPV)/tenofovir disoproxil (TDF)/emtricitabine
(FTC) co-formulation within the Swiss HIV Cohort Study and to assess its effectiveness and safety over a
24 months period.
Methods: All individuals enrolled in the Swiss HIV Cohort Study who initiated a RPV/TDF/FTC co-
formulation between April 2013 and March 2014 were included. Primary outcomes were the HIV-RNA
viral load (copies/mL) and CD4 cell count (cells/mm(3)) at 6, 12 and 24 months. Reasons for a switch to
RPV/TDF/FTC were evaluated through a standardized questionnaire. We also assessed discontinuation
and reasons for discontinuation of RPV/TDF/FTC until October 30, 2015.
Results: Of 644 individuals who started the RPV/TDF/FTC co-formulation, only 7.5% were treatment-naive.
At 24 months, viral suppression (HIV-RNA <50 copies/mL) was achieved in 100% and 96.7% of cART-naive
and cART-experienced patients respectively. The switch to RPV was mainly done for simplification (44.6%)
and to overcome central nervous system toxicity symptoms due to efavirenz (24%). Six months after
switch, 74.8% of patients reported an improvement of psycho-neurological symptoms with continued
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improvement at 12 months for almost 80%. However, one quarter of patients reported a discontinuation
of RPV/TDF/FTC on October 30, 2015 after a median time of 18.4 months. Reasons for discontinuation
included physician decision (5.3%) and side-effects (3.9%) mainly related to the central nervous system
and to renal toxicity.
Conclusion: The RPV/TDF/FTC co-formulation was safe and effective throughout 24 months of follow-up
but barely prescribed for HIV-naive patients. Despite excellent virological suppression among both
treatment-naive and -experienced patients, we observed a high rate of treatment discontinuation.
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Abstract

Background: The Isfahan Thyroid Cohort Study (ITCS) is one of the few population-based epidemiological
studies in Iran that investigates the prevalence and incidence of thyroid disorders including
hypothyroidism, hyperthyroidism, goiter, nodule, and iodine status. Methods: This cohort is located in
Isfahan, Iran. The first phase was initiated in 2006 with 2523 participants (1275 males, 1248 females). The
participants were selected using multi-stage cluster sampling from the general residents of Isfahan, Iran.
The study had two phases (2006 and 2011) and its third stage is planned for 2020-2021. Results: The
prevalence of thyroid function states was euthyroid (89.3%, 95% CI: 88%-90%), overt hypothyroidism
(2.8%, 95% CI: 2%-3%), subclinical hypothyroidism (5.8%, 95% CI: 4%-6%), overt hyperthyroidism (0.8%,
95% CI: 0.4%-1%), and subclinical hyperthyroidism (0.99%, 95% CI: 0.6%-1%). Hypothyroidism and
hyperthyroidism were significantly associated with goiter. The incidence of thyroid dysfunction was
reported as follows: overt hypothyroidism (2.7, 95% CI: 1.6-3.7), subclinical hypothyroidism (20.6, 95% CI:
18-23), overt hyperthyroidism (1.9, 95% CI: 1-2.7) and subclinical hyperthyroidism (2.7, 95% CI: 1.6-3.7)
per 1000 (person-year). Conclusion: We assessed the prevalence and incidence of thyroid disorders in
Isfahan in the first and second phase, respectively. We are conducting the third phase of the ITCS in order



Cohort Study

to study the associations between thyroid peroxidase antibody (TPOAb) level and environmental factors
such as infection.
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Abstract

A one-year birth cohort was studied in Jimma town, South West Ethiopia, in 1992-93. We report here on
the design and on the methods used in the study and describe the principal health outcomes. Infants were
visited bimonthly until their first birthday. Background data on the physical, cultural and economic
environment of the home were collected at the first visit, and data on nursing and weaning, on traditional
surgical and other practices, and on vaccination at the first visit and at each subsequent visit. Length,
weight and mid upper arm circumference were measured, and details of the mother's handling of illness
episodes recorded. Of 1563 children born, 86% were successfully followed to the end of their first year or
to an earlier death. There were 141 deaths, indicating an infant mortality of 115/1000 (estimated
probability of surviving to 1 year 0.8851, with s.e. 0.0101). The mean length and weight of the singleton
infants at the end of their first year was - 1.41 and - 1.52 so from the median of the NCHS/WHO reference
population. Weights throughout the first year were analysed in more detail using a Reed model, fitted as
a random coefficient regression model in ML3-E. There were clear differences in growth across the
different ethnic groups, with the best growing group weighing on average about 1 kg more at the end of
the first year than the groups growing least well.
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Abstract

Aims:
The paper describes how a variety of different epidemiological study designs can be applied to data arising
from a single prospective study.
Methods:
An overview of the data collection phases of the Aboriginal Birth Cohort Study is given. We illustrate how
different research questions that require different analytical designs can be asked of the data collected in
the present study.
Results:
With reference to five generic questions in health research, we showed how sixteen specific questions
could be addressed in the Aboriginal Birth Cohort Study. These referred to a range of analytical designs.
Conclusion:
Readers need to take care not to confuse the overall design of a study with the design of a specific
analysis. When conducting systematic literature reviews, studies should be classified according to the
analytical design used in the specific report included in the review and not according to the design of the
overall project.
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Abstract

Does military service, in particular operational deployment, result in a higher risk of chronic illness among
military personnel and veterans? The Millennium Cohort Study, the largest Department of Defense
prospective cohort study ever conducted, will attempt to answer this question. The probability-based
sample of 140,000 military personnel will be surveyed every 3 years during a 21-year period. The first
questionnaire, scheduled for release in summer 2001, will be sent to 30,000 veterans who have been
deployed to southwest Asia, Bosnia, or Kosovo since August 1997 and 70,000 veterans who have not been
deployed to these conflict areas. Twenty thousand new participants will be added to the group in each of
the years 2004 and 2007 to complete the study population of 140,000. The participants will have the
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option of completing the study questionnaire either on the paper copy received in the mail or through the
World Wide Web-based version, which is available at www.MillenniumCohort.org. This will be one of the
first prospective studies ever to offer such an option. The initial survey instrument will collect data
regarding demographic characteristics, self-reported medical conditions and symptoms, and health-
related behaviors. Validated instruments will be incorporated to capture self-assessed physical and
mental functional status (Short Form for Veterans), psychosocial assessment (Patient Health
Questionnaire), and post-traumatic stress disorder (Patient Checklist-17). Information obtained from the
survey responses will be linked with other military databases, including data on deployment, occupation,
vaccinations, health care utilization, and disability. In addition to revealing changes in veterans' health
status over time, the Millennium Cohort Study will serve as a data repository, providing a solid foundation
upon which additional epidemiological studies may be constructed.
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Abstract

BACKGROUND: Metabolic syndrome is known to increase morbidity and mortality of cardiovascular
disease. The National Cholesterol Education Program Adult Treatment Expert Panel III in 2001 (revised in
2005) and the Japanese definition of metabolic syndrome were launched in 2005. No study regarding the
association between metabolic syndrome by Japanese definition and mortality has been Performed. The
aim of this study was to clarify the prevalence of metabolic syndrome and its effects to mortality in a
population-based cohort study.
METHODS: A total of 2176 subjects who satisfied the necessary criteria for metabolic syndrome were
examined between 1992 and 1995 as a part of Jichi Medical School Cohort Study by Japanese definition.
Cox's proportional hazard models were used to analyze the association of metabolic syndrome with
mortality.
RESULTS: The prevalence of metabolic syndrome was 9.0% in males and 1.7% in females. There were 17
deaths (14 males), including 6 cardiovascular deaths (5 males), during a 12.5-year follow-up period among
metabolic syndrome subjects. After adjusting for age, smoking status, and alcohol drinking status, the
hazard ratio (95% confidence interval) for all-cause mortality was 1.13 (0.64-1.98) in males and 1.31 (0.41-
4.18) in females, and HR for cardiovascular mortality was 1.84 (0.68-4.96) in males, and 1.31 (0.17-9.96)
in females.
CONCLUSION: No statistical significant relationship between metabolic syndrome by Japanese defini tion
and all-cause mortality was observed in a population-based cohort study.
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Abstract

Aim: To examine the relation between the duration of breast feeding and morbidity as a result of
respiratory illness and infection in the first year of life.
Methods: Prospective birth cohort study of 2602 live born children ascertained through antenatal clinics
at the major tertiary obstetric hospital in Perth, Western Australia. Main outcome measures were
hospital, doctor, or clinic visits, and hospital admissions for respiratory illness and infection in the first
year of life. Main exposure measures were the duration of predominant breast feeding (defined as the
age other milk was introduced) and partial (any) breast feeding (defined as the age breast feeding was
stopped). Main confounders were gender, gestational age less than 37 weeks, smoking in pregnancy,
older siblings, maternal education, and maternal age.
Results: Hospital, doctor, or clinic visits for four or more upper respiratory tract infections were
significantly greater if predominant breast feeding was stopped before 2 months or partial breast feeding
was stopped before 6 months. Predominant breast feeding for less than six months was associated with
an increased risk for two or more hospital, doctor, or clinic visits and hospital admission for wheezing,
lower respiratory illness. Breast feeding for less than eight months was associated with a significantly
increased risk for two or more hospital, doctor, or clinic visits or hospital admissions because of wheezing
lower respiratory illnesses.
Conclusions: Predominant breast feeding for at least six months and partial breast feeding for up to one
year may reduce the prevalence and subsequent morbidity of respiratory illness and infection in infancy.
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Abstract

Owning the largest human-made jungle of pistachio, the second largest copper mine, and being located
on the trade route of opium transit, distinguish Rafsanjan from many other cities in Iran. The
environmental exposures and lifestyle factors associated with these characteristics of Rafsanjan, have
raised concern about possible health outcomes for individuals living in and around this city. Thus, local
health authorities initiated the Rafsanjan Cohort Study (RCS), as part of the prospective epidemiological
research studies in IrAN (PERSIAN). RCS is a population-based prospective cohort of men and women aged
35-70 years, launched in August 2015. Individuals from diverse socioeconomic levels and lifestyles were
recruited from four urban and suburban areas of Rafsanjan (participation rate 67.42%). Questionnaire-
based interviews regarding demographics, dietary and environmental exposures, medical and
occupational history, as well as anthropometric measurements were completed for all participants.
Additionally, bio-specimens (blood, urine, hair, and nail) were collected, and dental and eye examinations
were performed. The enrollment phase ended in December 2017, and a 15-year follow-up is planned. A
total of 9990 individuals were enrolled in RCS (53.41% females). About 26% of men are pistachio farmers.
The baseline prevalence of major non-communicable disease (NCD) risk factors such as cigarette smoking,
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alcohol consumption and opium use were 25.45%, 10.02%, and 23.81%, respectively. The mean +/- SD of
other common risk factors are as follows: body mass index (27.83 +/- 4.89 mm Hg), systolic blood pressure
(107.18 +/- 17.56 mm Hg) diastolic blood pressure (71.13 +/- 10.83), fasting blood sugar (113.27 +/- 39.11
mg/dL) and plasma cholesterol (198.78 +/- 41.89 mg/dL). These results indicate a concerning prevalence
of NCD risk factors in Rafsanjan city, warranting further detailed investigations, particularly regarding the
association of NDC with agricultural/industrial pollutants and drug abuse.
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Abstract

Objectives: This study was aimed to identify the number, shape and distribution of megakaryocytes and
to recognize blast cells and its location.Further, to identify presence of fibrosis or increased
microvascularity.Also, study correlation between histological findings. Methods: A retrospective was
conducted between January 2016 to December 2018 at al-mouwasat university hospital. A total of 44
cases of myeloproliferative disorders using H&E and IHC stains were studied.Chi-square test was
performed with descriptive statistics. Results: Most of our patients were men younger than 75 years of
age. 40 was the most prevalent as a median number of megakaryocytes in bone marrow biopsy with
normal shape and diffuse pattern, most of biopsies were fibrotic, paratrabecular pattern and absent of
hemosiderin deposits that correlate significantly to women patients.Minimal blast cells were more
common with diffuse pattern. Conclusion: Bone marrow biopsy is a useful investigation in
myeloproliferative disorders. Evaluation of megakaryopoiesis, fibrosis, and localization of blasts are
possible on a bone marrow biopsy.
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Abstract

The Guilan cohort study was conducted on 10 520 men and women between 35-70 years of age in Guilan
province and Some'e Sara county, northern Iran, from October 8, 2014 to January 20, 2017 as part of the
Prospective Epidemiological Research Studies in Iran (PERSIAN). Eligible participants were contacted over
the phone and were invited to refer to the cohort center. Demographic information was inquired during
the phone call. Upon arrival of participants at the cohort center, consent forms were filled out and
additional data on demographic characteristics, socio-economic status, employment, fuel status and
location, lifestyle habits, and sleep and food habits were obtained. Blood pressure and anthropometric
indices were measured. Finally, biological samples were collected. There was a participation rate of 83.2%,
and a 15-year active follow-up was planned for all of the participants.
The results showed that 53.5% of the participants were female and 56.1% of the participants were rural
residents. A total of 1738 participants (16.5%) were illiterate. Of the total cohort participants, 4543
(43.2%) were hypertensive. Hypertension was defined as a systolic blood pressure >= 140 mm Hg or a
diastolic blood pressure >= 90 mm Hg, or a prior diagnosis of hypertension by a health professional, or
taking antihypertensive medications. Approximately one-third of participants (n = 3435 or 32.7%) were
obese, and most were females (n = 2647, 77.1%). Prevalence of diabetes (defined as fasting blood sugar
equal or higher than 126 mg/dL or history of diagnosis with diabetes or taking glucose lowering
medication) was 24.1% (20.2 % in males and 27.3% in females). We also obtained laboratory samples for
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basic and genetic scientific research. According to laboratory evaluations, 3,585 (34.1%) of the
participants had hematuria, and most of them were women (n = 2151 or 60%).
The preliminary results of our study demonstrate a high prevalence of metabolic risk factors for Non-
Communicable Diseases and mainly cardiovascular diseases in Guilan province, which merit detailed
investigation of their intricate relationships. The population-based design of the study as well as its large
sample size were the main strengths of our cohort study that makes these investigations feasible.
Researchers interested in using the information are invited to visit the following websites:
http://www.gums.ac.ir/cohort and http://persiancohort.com/.
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Abstract

The China birth cohort study (CBCS) is a prospective longitudinal, mega-cohort study and the first national-
based birth cohort study, aiming to establish a birth cohort covering representative geographical areas of
the whole of China to investigate risk factors for birth defects and develop strategies for their reduction.
Pregnant women who are of Chinese nationality, are 6-13(+6) weeks of gestation, plan to attend the
routine antenatal examination and deliver in the study site, and give their informed, written consent are
eligible to participate in this study. All participants are followed-up through an in-person interview at 20-
23(+6) weeks and again at 28-33(+6) weeks of gestation, and at delivery, respectively. CBCS has been
divided into three phases from 20th November 2017 to 31st December 2021, and the first two phases
have now been completed on 29th February 2020, enrolling 120 377 eligible pregnant women during this
period. During the same period a total of 40 837 participants had been followed up to the end of
pregnancy. Study recruitment will continue until December 2021 to achieve the target of 500 000
participants. Meanwhile, biological samples including peripheral blood, amniocytes, cord blood, placenta,
or umbilical cord tissue have been collected from participants according to various conditions. The
incidence of birth defects in this group is 2.5% and congenital heart disease is the most common type of
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birth defect seen so far. A website is in the advanced stages of planning, to allow seamless data transfer
and facilitate collaboration with groups around the world.
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Abstract

OBJECTIVES: To evaluate whether different gamma-aminobutyric acidergic (GABAergic) sedatives such as
propofol and benzodiazepines carry differential risks of post-extubation delirium in the ICU. DESIGN:
Retrospective cohort study. SETTING: Seven ICUs in an academic hospital network, Beth Israel Deaconess
Medical Center (Boston, MA). PATIENTS: Ten thousand five hundred and one adult patients mechanically
ventilated for over 24 hours. INTERVENTIONS: None. MEASUREMENTS AND MAIN RESULTS: We tested
the hypothesis that benzodiazepine versus propofol-based sedation is associated with fewer delirium-free
days within 14 days after extubation. Further, we hypothesized that the measured sedation level evoked
by GABAergic drugs is a better predictor of delirium than the drug dose administered. The proportion of
GABAergic drug-induced deep sedation was defined as the ratio of days with a mean Richmond Agitation-
Sedation Scale of less than or equal to -3 during mechanical ventilation. Multivariable regression and
effect modification analyses were used. Delirium-free days were lower in patients who received a high
proportion of deep sedation using benzodiazepine compared with propofol-based sedation (adjusted
absolute difference, -1.17 d; 95% CI, -0.64 to -1.69; p < 0.001). This differential effect was magnified in
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elderly patients (age > 65) and in patients with liver or kidney failure (p-for-interaction < 0.001) but not
observed in patients who received a low proportion of deep sedation (p = 0.95). GABAergic-induced deep
sedation days during mechanical ventilation was a better predictor of post-extubation delirium than the
GABAergic daily average effective dose (area under the curve 0.76 vs 0.69; p < 0.001). CONCLUSIONS:
Deep sedation during mechanical ventilation with benzodiazepines compared with propofol is associated
with increased risk of post-extubation delirium. Our data do not support the view that benzodiazepine-
based compared with propofol-based sedation in the ICU is an independent risk factor of delirium, as long
as deep sedation can be avoided in these patients.
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Abstract

Background The SARS-CoV-2 delta (B.1.617.2) variant was first detected in England in March, 2021. It has
since rapidly become the predominant lineage, owing to high transmissibility. It is suspected that the delta
variant is associated with more severe disease than the previously dominant alpha (B.1.1.7) variant. We
aimed to characterise the severity of the delta variant compared with the alpha variant by determining
the relative risk of hospital attendance outcomes.
Methods This cohort study was done among all patients with COVID-19 in England between March 29 and
May 23, 2021, who were identified as being infected with either the alpha or delta SARS-CoV-2 variant
through whole-genome sequencing. Individual-level data on these patients were linked to routine health-
care datasets on vaccination, emergency care attendance, hospital admission, and mortality (data from
Public Health England's Second Generation Surveillance System and COVID-19-associated deaths dataset;
the National Immunisation Management System; and NHS Digital Secondary Uses Services and Emergency
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Care Data Set). The risk for hospital admission and emergency care attendance were compared between
patients with sequencing-confirmed delta and alpha variants for the whole cohort and by vaccination
status subgroups. Stratified Cox regression was used to adjust for age, sex, ethnicity, deprivation, recent
international travel, area of residence, calendar week, and vaccination status.
Findings Individual-level data on 43338 COVID-19-positive patients (8682 with the delta variant, 34656
with the alpha variant; median age 31 years [IQR 17-43]) were included in our analysis. 196 (2.3%) patients
with the delta variant versus 764 (2.2%) patients with the alpha variant were admitted to hospital within
14 days after the specimen was taken (adjusted hazard ratio [Hit] 2.26 [95% CI 1.32-3.89]). 498 (5.7%)
patients with the delta variant versus 1448 (4.2%) patients with the alpha variant were admitted to
hospital or attended emergency care within 14 days (adjusted HR 1.45 [1.08-1.95]). Most patients were
unvaccinated (32078 [74.0%] across both groups). The HRs for vaccinated patients with the delta variant
versus the alpha variant (adjusted HR for hospital admission 1.94 [95% CI 0.47-8.05] and for hospital
admission or emergency care attendance 1.58 [0.69-3-61]) were similar to the HRs for unvaccinated
patients (2.32 [1.29-4.16] and 1.4311- 04-1- 971; p=0.82 for both) but the precision for the vaccinated
subgroup was low.
Interpretation This large national study found a higher hospital admission or emergency care attendance
risk for patients with COVID-19 infected with the delta variant compared with the alpha variant. Results
suggest that outbreaks of the delta variant in unvaccinated populations might lead to a greater burden on
health-care services than the alpha variant. Copyright Crown copyright (C) 2021 Published by Elsevier Ltd.
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Abstract

Background The SARS-CoV-2 delta (B.1.617.2) variant is highly transmissible and spreading globally,
including in populations with high vaccination rates. We aimed to investigate transmission and viral load
kinetics in vaccinated and unvaccinated individuals with mild delta variant infection in the community.
Methods Between Sept 13, 2020, and Sept 15, 2021, 602 community contacts (identified via the UK
contract-tracing system) of 471 UK COVID-19 index cases were recruited to the Assessment of
Transmission and Contagiousness of COVID-19 in Contacts cohort study and contributed 8145 upper
respiratory tract samples from daily sampling for up to 20 days. Household and non-household exposed
contacts aged 5 years or older were eligible for recruitment if they could provide informed consent and
agree to self-swabbing of the upper respiratory tract. We analysed transmission risk by vaccination status
for 231 contacts exposed to 162 epidemiologically linked delta variant-infected index cases. We compared
viral load trajectories from fully vaccinated individuals with delta infection (n=29) with unvaccinated
individuals with delta (n=16), alpha (B.1.1.7; n=39), and pre-alpha (n=49) infections. Primary outcomes for
the epidemiological analysis were to assess the secondary attack rate (SAR) in household contacts
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stratified by contact vaccination status and the index cases' vaccination status. Primary outcomes for the
viral load kinetics analysis were to detect differences in the peak viral load, viral growth rate, and viral
decline rate between participants according to SARS-CoV-2 variant and vaccination status.
Findings The SAR in household contacts exposed to the delta variant was 25% (95% CI 18-33) for fully
vaccinated individuals compared with 38% (24-53) in unvaccinated individuals. The median time between
second vaccine dose and study recruitment in fully vaccinated contacts was longer for infected individuals
(median 101 days [IQR 74-120]) than for uninfected individuals (64 days [32-97], p=0.001). SAR among
household contacts exposed to fully vaccinated index cases was similar to household contacts exposed to
unvaccinated index cases (25% [9s% CI 15-35] for vaccinated vs 23% [15-31] for unvaccinated). 12 (39%)
of 31 infections in fully vaccinated household contacts arose from fully vaccinated epidemiologically linked
index cases, further confirmed by genomic and virological analysis in three index case-contact pairs.
Although peak viral load did not differ by vaccination status or variant type, it increased modestly with
age (difference of 0.39 [95% credible interval -0.03 to 0.79] in peak log(10) viral load per la between those
aged 10 years and 50 years). Fully vaccinated individuals with delta variant infection had a faster (posterior
probability >0.84) mean rate of viral load decline (0.95 log(10) copies per mL per day) than did
unvaccinated individuals with pre-alpha (0.69), alpha (0.82), or delta (0.79) variant infections. Within
individuals, faster viral load growth was correlated with higher peak viral load (correlation 0.42 [95%
credible interval 0.13 to 0.65]) and slower decline (-0.44 [-0.67 to -0.18]).
Interpretation Vaccination reduces the risk of delta variant infection and accelerates viral clearance.
Nonetheless, fully vaccinated individuals with breakthrough infections have peak viral load similar to
unvaccinated cases and can efficiently transmit infection in household settings, including to fully
vaccinated contacts. Host-virus interactions early in infection may shape the entire viral trajectory. (C)
2021 The Author(s). Published by Elsevier Ltd.
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Abstract

Background The omicron variant (B.1.1.529) of SARS-CoV-2 has demonstrated partial vaccine escape and
high transmissibility, with early studies indicating lower severity of infection than that of the delta variant
(B.1.617.2). We aimed to better characterise omicron severity relative to delta by assessing the relative
risk of hospital attendance, hospital admission, or death in a large national cohort.
Methods Individual-level data on laboratory-confirmed COVID-19 cases resident in England between Nov
29, 2021, and Jan 9, 2022, were linked to routine datasets on vaccination status, hospital attendance and
admission, and mortality. The relative risk of hospital attendance or admission within 14 days, or death
within 28 days after confirmed infection, was estimated using proportional hazards regression. Analyses
were stratified by test date, 10-year age band, ethnicity, residential region, and vaccination status, and
were further adjusted for sex, index of multiple deprivation decile, evidence of a previous infection, and
year of age within each age band. A secondary analysis estimated variant-specific and vaccine-specific
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vaccine effectiveness and the intrinsic relative severity of omicron infection compared with delta (ie, the
relative risk in unvaccinated cases).
Findings The adjusted hazard ratio (HR) of hospital attendance (not necessarily resulting in admission)
with omicron compared with delta was 0.56 (95% CI 0.54-0.58); for hospital admission and death, HR
estimates were 0.41 (0.39-0.43) and 0.31 (0.26-0.37), respectively. Omicron versus delta HR estimates
varied with age for all endpoints examined. The adjusted HR for hospital admission was 1.10 (0.85-1.42)
in those younger than 10 years, decreasing to 0.25 (0.21-0.30) in 60-69-year-olds, and then increasing to
0.47 (0.40-0.56) in those aged at least 80 years. For both variants, past infection gave some protection
against death both in vaccinated (HR 0.47 [0.32-0.68]) and unvaccinated (0.18 [0.06-0.57]) cases. In
vaccinated cases, past infection offered no additional protection against hospital admission beyond that
provided by vaccination (HR 0.96 [0.88-1.04]); however, for unvaccinated cases, past infection gave
moderate protection (HR 0.55 [0.48-0.63]). Omicron versus delta HR estimates were lower for hospital
admission (0.30 [0.28-0.32]) in unvaccinated cases than the corresponding HR estimated for all cases in
the primary analysis. Booster vaccination with an mRNA vaccine was highly protective against
hospitalisation and death in omicron cases (HR for hospital admission 8-11 weeks post-booster vs
unvaccinated: 0.22 [0.20-0.24]), with the protection afforded after a booster not being affected by the
vaccine used for doses 1 and 2.
Interpretation The risk of severe outcomes following SARS-CoV-2 infection is substantially lower for
omicron than for delta, with higher reductions for more severe endpoints and significant variation with
age. Underlying the observed risks is a larger reduction in intrinsic severity (in unvaccinated individuals)
counterbalanced by a reduction in vaccine effectiveness. Documented previous SARS-CoV-2 infection
offered some protection against hospitalisation and high protection against death in unvaccinated
individuals, but only offered additional protection in vaccinated individuals for the death endpoint.
Booster vaccination with mRNA vaccines maintains over 70% protection against hospitalisation and death
in breakthrough confirmed omicron infections. Copyright (C) 2022 The Author(s). Published by Elsevier
Ltd.
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Abstract

In this retrospective cohort study we found an association between infection with B.1.617.2 (Delta) and
increased disease severity. B.1.617.2 was also associated with higher viral loads and prolonged duration
of viral shedding. Vaccination remained protective.
Background The impact of SARS-CoV-2 variants of concern (VOCs) on disease severity is unclear. In this
retrospective study, we compared the outcomes of patients infected with B.1.1.7, B.1.351, and B.1.617.2
with wild-type strains from early 2020. Methods National surveillance data from January to May 2021
were obtained and outcomes in relation to VOCs were explored. Detailed patient-level data from all
patients with VOC infection admitted to our center between December 2020 and May 2021 were
analyzed. Clinical outcomes were compared with a cohort of 846 patients admitted from January to April
2020. Results A total of 829 patients in Singapore in the study period were infected with these 3 VOCs.
After adjusting for age and sex, B.1.617.2 was associated with higher odds of oxygen requirement,
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intensive care unit admission, or death (adjusted odds ratio [aOR], 4.90; 95% confidence interval [CI]:
1.43-30.78). Of these patients, 157 were admitted to our center. After adjusting for age, sex,
comorbidities, and vaccination, the aOR for pneumonia with B.1.617.2 was 1.88 (95% CI: .95-3.76)
compared with wild-type. These differences were not seen with B.1.1.7 and B.1.351. Vaccination status
was associated with decreased severity. B.1.617.2 was associated with significantly lower polymerase
chain reaction cycle threshold (Ct) values and longer duration of Ct value <= 30 (median duration 18 days
for B.1.617.2, 13 days for wild-type). Conclusions B.1.617.2 was associated with increased severity of
illness, and with lower Ct values and longer viral shedding. These findings provide impetus for the rapid
implementation of vaccination programs.
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