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Why RWE?



BMJ 2003

# OF RCTs = 0

Why ‘real world’ data?
1.RCTs are not always possible …



Prieto-Alhambra D et al. Ann Rheum Dis 2011

Why ‘real world’ data?
2.The data is out there … and this 

enables replication studies

Prieto-Alhambra D et al. CTI 2012



Why ‘real world’ data?
3.Generalizability

C Reyes et al. Osteoporos Int 2014



Adherence in RCT (Vigor 

study) vs “real life” 

Rofecoxib users in CPRD 

[TV Staa PLoS One ‘09]

Why ‘real world’ data?
4.Efficacy vs Effectiveness …



BUT... RWE also has problems…

1. P-hacking

Courtesy of M Schuemie



2. Fraud is still an issue



3. And bad data can harm



4.VALIDITY
TKA/THA in CPRD vs linked HES

Total&Hip&Replacement HES
Positive Negative Total

Positive 7,383 2,458 9,841
Negative 1,398 13,048 14,446

Total 8,781 15,506 24,287

Total&Knee&Replacement HES
Positive Negative Total

Positive 6,742 2,013 8,755
Negative 1,153 41,470 42,623

Total 7,895 43,483 51,378
CPRD

CPRD



4.VALIDITY
Not 100% .. but not that bad!

Sensitivity Specificity Positive.
Predictive.
Value

Negative.
Predictive.
Value

Rheumatoid+arthritis
THR 80.5 98.6 68.6 99.3
TKR 83.6 98.4 72.5 99.2

Hip+Osteoarthritis
THR 84.1 84.1 75.0 90.3

Knee+Osteoarthritis
TKR 85.4 95.4 77.0 97.3



5.COMPLETENESS
(i.e. missing data)
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Mini-mental test:

• Routinely collected by GPs
• Primary care EMR Spain
• Screening cognitive imp.



“Causality, the c word”

AND 6. CONFOUNDING



Confounding …(by indication)

• We spare costly therapies
for more severe patients …

• And + severe disease
leads to worse outcomes.. 
(that is why we treat J)

• Things will get messy …

Biologic rx
-

RA
severity
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Robust causal inference methods for 
observational data analyses

• Self-controlled methods
• Cohort analyses with propensity scores, IPW, etc..
• Keep it safe: diagnostics



SELF-CONTROLLED METHODS (e.g. SCCS)

• Method which controls for time consistent confounding
• Compares a patient to their previous self

• Only includes patients who have the outcome at least once in the time window of interest

• Popular in drug and specially in vaccine safety research

Eligible for entry Patient exitSurgery date

Up to 5 years prior to 
first surgery date

Up to 5 years after last 
surgery date

DE Robinson et al. JBMR 2021



SCCS – Bariatric surgery and fracture/s

Outcome Events Duration (med, IQR) IRR (95% CI)

“Any” (primary) 272 4.6 (2.4, 5.0) 1.17 (0.86, 1.60)

Major 80 4.9 (2.4, 5.0) 2.70 (1.31, 5.57)

Peripheral 135 4.6 (2.3, 5.0) 0.92 (0.60, 1.42)

5-year post surgery

Surgery date

Time as age in 5 year gaps

5-year pre surgery

DE Robinson et al. JBMR 2021



Propensity score methods

• PS = The probability of 
treatment based on the 
patients’ observed
baseline characteristics

• Can be used to match, 
weight, regress, stratify…

DE Robinson et al. JBMR 2021 (2)



PS methods (2): clinical example

DE Robinson et al. JBMR 2021 (2)



Probabilistic bias analyses

• How strong and common would 
a confounder need to be to 
“attenuate” or “reverse” the 
observed effect?

• E.g. with a HR of approx. 1.20 …
– A confounder w HR 2 and 

prevalence 60% 
– Or HR 2.5 and prevalence 55% …
– would take our HR to 1

DE Robinson et al. JBMR 2021 (2)

x

x



Negative exposure

• A time window when no effect 
should be seen 
– 10d after 1st covid vaccine
– 3 or 6m after starting bp rx

• Here, we looked at the anti-
fracture effectiveness of BP in 
CKD Stage 3b+

• Despite PS matching, HR 
suggests increased risk w BP

Hip fracture
HR 1.19 [1.07-1.32] 

DE Robinson et al. HTA 2021



Negative exposure time

• A time window when no effect 
should be seen 
– 10d after 1st covid vaccine
– 3 or 6m after starting bp rx

• Here, we looked at the anti-
fracture effectiveness of BP in 
CKD Stage 3b+

• Despite PS matching, HR 
suggests increased risk w BP

Hip fracture (overall)
HR 1.19 [1.07-1.32] 

Hip fracture (6 months)
HR 1.91 [1.57-2.33]

DE Robinson et al. HTA 2021



Negative control outcomes

• Outcomes not associated with 
the exposure
– E.g. covid vaccine vs hip fx
– E.g. bp vs thyroiditis

• Clinical example: 
– TPTD vs BP in MDCR, PS match
– Hip FX HR 1.03 [0.85-1.24]
– Vert FX HR 1.11 [0.92-1.32]

>15% of 127 NCOs associated w rx
Clear “right” bias, i.e. TPTD users have 
more risk of NCOs than PB users

Rekkas A et al. Unsubmitted 
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Collaboration…

• Who has all the data we need?
– Registry
– Electronic medical records
– Genomics, …

• And all the expertise?
– Epidemiology/biostats
– Data sciences
– Informatics, …





What have we done?

In only 88 hours, we did:

• Convene 351 participants from 30 countries
• Hold 12 Global Huddles, >100 collaborator 

calls, >13,000 chat messages
• Engage 15 concurrent channels
• Review >10,000 publications
• Draft 9 study protocols
• Release 13 study packages
• Design 355 cohort definitions
• Assemble a distributed data network with 37 

partners signed on to execute studies

https://www.ohdsi.org/covid-19-updates/

https://www.ohdsi.org/covid-19-updates/


4 things that we did in 4 days
that nobody had ever done before

1. First large-scale intl phenotyping of COVID 
2. First externally validated prediction model
3. Largest study ever on the safety of HCQ…
4. And a MASSIVE NETWORK for research



Kostka K et al. Clin Epidemiol ‘22

EHDEN-OHDSI COVID-19 RWE Collaboration

• > 4.5 m tested+

• > 1.2 m hospitalized

• 9 EU countries

• 13 US, 3 Asian nodes



Kostka K et al. 

Clin Epidemiol



OPEN SCIENCE principles!

• We need to declare a protocol
• We need to share ALL our code
• We need to share ALL our results

34

ETL documentation

Data Quality Dashboard

Protocol

Standardized Analytics 
Packages

Study Diagnostics

Interactive Results• Transparency is key to
• Reproducibility
• Interpretability
• Trustworthiness



Here is the result!

Courtesy of M Schuemie
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How could RWE help?

Clinical 
characterization:

What happened to 
them?

Patient-level 
prediction:

What will happen 
to me?

Population-level 
effect estimation:

What are the 
causal effects?

inference causal inference

observation



Complementary evidence to inform the 
patient journey

Clinical 
characterization:

What happened to 
them?

Patient-level 
prediction:

What will happen 
to me?

Population-level 
effect estimation:

What are the 
causal effects?

inference causal inference

observation



Back in March 2020, when we were a bit too clever..

¡“Take it in the chin”

¡“COVID is like the flu”



What is COVID-19? In RWE data

• Clinically relevant
• Actionable/interoperable 

for different types of data
• Sensitive 
• … and specific
• FEASIBLE ?!



What is COVID-19? 
Possible definitions

• Tested positive in RT-PCR for SARS-CoV-2
• Clinically diagnosed with COVID-19
• Hospitalized with a recorded diagnosis of COVID-19
• Admitted in ICU with a diagnosis of COVID-19
• Death with COVID-19
• … [add your preferred one here]



Persons tested 
for SARS-COV-2

Persons with 
COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons tested 
positive 
for SARS-COV-2

Persons hospitalized
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
with positive test 

for SARS-COV-2

Persons hospitalized and 
requiring intensive services 

with COVID-19 diagnosis record 
OR a SARS-COV-2 positive test

Persons hospitalized
and requiring intensive services with positive 

test for SARS-COV-2

CHARYBDIS target cohortsCharacterization



CHARYBDIS subgroup cohorts

Persons tested 

for SARS-COV-2

Persons with 

COVID-19 diagnosis record 
OR a SARS-COV-2 positive test

Persons tested 

positive 

for SARS-COV-2

Persons hospitalized
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
with positive test 

for SARS-COV-2

Persons hospitalized and 

requiring intensive services 
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
and requiring intensive services with positive 

test for SARS-COV-2

Stratification cohorts:

• Age:  <18, >65

• Gender:  Female/Male

• Race:  Black/White

• Index month

• Hypertension

• Type 2 Diabetes

• Heart disease

• Obesity

• Asthma

• COPD

• Chronic kidney disease

• End stage renal disease

• Cancer

• Autoimmune conditions

• Dementia

• HIV

• Pregnant women

Characterization



Cohort 

start date = 
Index date

0d

-365d to -1d

-30d to -1d

0d to 30d

CHARYBDIS time windows

Pre-index characteristics for medical history:

Demographics:

- Age group (5-year strata)

- Sex

Concept-based:

- Condition groups (SNOMED + descendants), >=1 occurrence during the interval

- Drug era groups (ATC/RxNorm + descendants), >=1 day during the interval 
which overlaps with at least 1 drug era

Cohort features:

- Symptoms (fever, cough, malaise, myalgia, dyspnea)

- Acute clinical events (AKI, ARDS, AMI, PE/DVT, …)

- Service utilization (hospitalization, ventilation, tracheostomy, ECMO, dialysis)

Post-index characteristics for treatments and outcomes:

Concept-based:

- Condition groups (SNOMED + descendants), >=1 occurrence during the interval

- Drug era groups (ATC/RxNorm + descendants), >=1 day during the interval which overlaps 
with at least 1 drug era

Cohort features:

- Symptoms (fever, cough, malaise, myalgia, dyspnea)

- Acute clinical events (AKI, ARDS, AMI, PE/DVT, …)

- Service utilization (hospitalization, ventilation, tracheostomy, ECMO, dialysis)

Characterization



Unravelling COVID-19 in 
March’20



Open science = FULL transparency 
in every step of the research process

• Protocol and analysis source code freely available and directly downloadable:
https://github.com/ohdsi-studies/Covid19HospitalizationCharacterization

• Phenotype definitions are both human-readable and computer-executable using 
ATLAS against any OMOP CDM: 
https://atlas.ohdsi.org/

• Manuscript posted on Medrxiv while awaiting peer-review: 
https://www.medrxiv.org/content/10.1101/2020.04.22.20074336v1

• All analysis results available for public exploration through interactive R shiny 
application: 
http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/

https://github.com/ohdsi-studies/Covid19HospitalizationCharacterization
https://atlas.ohdsi.org/
https://www.medrxiv.org/content/10.1101/2020.04.22.20074336v1
http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/


• 34,128 participants from 3 continents:
– North America (US) 8,362
– Asia (South Korea) 7,341
– Europe (Spain) 18,425

• 81,596 influenza ‘controls’ as benchmark

• 4,811 to 11,643 features extracted and summarised in an 
interactive web app

• Preprint available in MedRXiv on 22nd April 2020

KEY FINDINGS



KEY FINDINGS (2)

• COVID is no flu

• Healthier

• Less drug usage

• Exceptions incl. 
obesity OR 
diabetes



Drug Utilisation within 30d of hosp.

A Prats-Uribe et al. BMJ 2021



The rise and fall of HCQ … -> before trials

A Prats-Uribe et al. BMJ 2021



And the winner is … Dexamethasone (after trials)

A Prats-Uribe et al. BMJ 2021
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DAY ~90 AFTER THE START OF 
GLOBAL VACCINATION CAMPAIGNS…

PHARMACOVIGILANCE

• So … it looks like we’re seeing 
more reports of blood clots post-
vaccine than we expect

• (based on comparisons vs other 
vaccines/medicines)

EPIDEMIOLOGY

• Well, but how many did you 
expect?

• (based on a “comparable” 
unvaccinated population)



Xintong Li et al. BMJ 2021

Background rates:

Preparing for the arrival of COVID vaxx



Age and sex stratified incidence rates for 15 AESI 

Xintong Li et al. BMJ 2021;373:bmj.n1435©2021 by British Medical Journal Publishing Group



Age and sex stratified incidence rates for 15 AESI 

Xintong Li et al. BMJ 2021;373:bmj.n1435©2021 by British Medical Journal Publishing Group



Age-sex IRs 2017-2019
Outcome Sex 1 - 5 6 - 17 18 - 34 35 - 54 55 - 64 65 - 74 75 - 84 85+

Female 4 (2-9) 4 (1-12) 18 (4-86) 83 (11-617) 217 (25-1882) 413 (77-2198) 874 (197-3884) 1523 (320-7239)
Male 6 (2-20) 5 (2-10) 17 (4-75) 119 (21-664) 370 (67-2046) 612 (145-2578) 1063 (242-4662) 1495 (260-8607)
Female <1 (<1-1) <1 (<1-1) 6 (1-49) 54 (7-430) 171 (24-1235) 312 (76-1280) 617 (184-2069) 1144 (313-4184)
Male <1 (<1-1) 1 (1-1) 16 (4-72) 172 (40-740) 467 (135-1611) 653 (214-1994) 934 (290-3013) 1514 (356-6432)
Female 12 (3-50) 18 (8-40) 140 (66-298) 306 (117-797) 428 (150-1224) 683 (257-1820) 975 (360-2642) 1206 (407-3572)
Male 14 (4-55) 14 (6-32) 80 (28-228) 272 (88-836) 499 (194-1289) 695 (250-1931) 831 (254-2720) 1003 (278-3616)
Female 7 (2-28) 5 (2-16) 13 (4-47) 36 (7-175) 77 (15-389) 124 (29-527) 249 (56-1108) 412 (85-1986)
Male 8 (2-43) 8 (3-24) 19 (5-76) 51 (10-268) 115 (23-562) 178 (49-650) 312 (73-1340) 506 (86-2961)
Female 1 (<1-36) 3 (1-13) 38 (11-124) 81 (21-309) 125 (33-470) 217 (77-611) 358 (135-951) 427 (154-1184)
Male 1 (<1-24) 2 (<1-12) 20 (5-80) 80 (20-318) 171 (59-497) 256 (96-683) 349 (119-1030) 398 (124-1277)
Female 32 (12-84) 154 (55-430) 134 (69-260) 85 (42-172) 66 (28-156) 53 (20-143) 40 (13-124) 35 (12-98)
Male 38 (17-85) 194 (101-372) 146 (81-266) 88 (49-159) 65 (32-132) 57 (23-144) 47 (15-152) 45 (14-143)
Female 15 (9-27) 25 (12-51) 44 (23-84) 61 (26-140) 76 (31-184) 86 (29-256) 101 (31-330) 92 (31-274)
Male 15 (10-24) 21 (13-34) 43 (29-64) 68 (37-125) 86 (43-172) 94 (35-252) 92 (29-291) 100 (34-292)
Female 49 (16-150) 50 (16-154) 39 (16-95) 34 (13-91) 35 (14-85) 29 (11-76) 23 (7-73) 12 (4-36)
Male 74 (26-209) 56 (18-175) 29 (14-63) 24 (11-53) 25 (11-53) 24 (9-68) 18 (7-49) 10 (2-50)
Female 12 (8-19) 9 (4-21) 14 (6-36) 15 (5-43) 18 (6-53) 25 (8-82) 30 (8-110) 36 (11-118)
Male 17 (12-23) 8 (3-19) 8 (2-23) 10 (3-35) 19 (6-57) 30 (9-105) 41 (10-170) 56 (15-210)
Female 6 (1-25) 7 (2-21) 16 (8-32) 22 (9-53) 31 (13-72) 35 (12-97) 39 (11-138) 34 (8-143)
Male 7 (1-32) 11 (5-24) 37 (16-88) 37 (16-87) 45 (20-102) 49 (17-139) 54 (15-193) 41 (9-193)
Female 2 (<1-104) 2 (<1-48) 4 (<1-99) 5 (<1-75) 10 (1-89) 14 (2-97) 19 (4-94) 16 (3-82)
Male 3 (<1-137) 2 (<1-44) 4 (<1-31) 5 (1-56) 12 (1-120) 17 (2-154) 23 (4-152) 24 (5-126)
Female 5 (2-15) 5 (2-16) 5 (2-19) 6 (1-44) 9 (1-61) 11 (2-62) 12 (2-77) 14 (2-100)
Male 5 (2-12) 5 (2-14) 5 (2-17) 7 (1-55) 12 (3-58) 16 (3-73) 18 (3-101) 16 (1-180)
Female 1 (<1-5) 7 (3-17) 15 (4-52) 11 (2-55) 9 (2-42) 10 (2-46) 8 (1-49) 9 (2-42)
Male 1 (<1-5) 6 (2-18) 13 (4-40) 10 (2-47) 11 (3-44) 10 (2-50) 10 (2-68) 10 (2-60)
Female 1 (<1-8) 1 (<1-2) 3 (1-5) 3 (1-11) 5 (1-18) 6 (2-19) 6 (3-16) 7 (2-22)
Male 2 (<1-18) 1 (<1-3) 2 (1-4) 4 (2-7) 7 (4-14) 8 (3-25) 11 (3-40) 12 (2-68)
Female 1 (<1-3) 1 (<1-3) 3 (1-8) 4 (1-12) 4 (2-13) 4 (2-13) 4 (1-11) 2 (1-9)
Male 1 (<1-2) 1 (<1-3) 2 (1-6) 3 (1-10) 4 (1-10) 4 (1-11) 4 (1-13) 4 (1-11)

Uncommon:  >1/1,000 AND <1/100
Common: >1/100 AND <1/10

Very common: >1/10

CIOMS Frequency classification

Encephalomyelitis

Narcolepsy

Guillain-Barre syndrome

Transverse myelitis

Very rare: <1/10,000
Rare: >1/10,000 AND <1/1,000

Appendicitis

Bells palsy

Anaphylaxis

Immune thrombocytopenia

Myocarditis pericarditis

Disseminated intravascular 
coagulation

Incidence rate (per 100,000 person-years) by age group

Acute myocardial infarction

Non-hemorrhagic stroke

Hemorrhagic stroke

Deep vein thrombosis

Pulmonary embolism

Outcome Sex 1 - 5 6 - 17 18 - 34 35 - 54 55 - 64 65 - 74 75 - 84 85+
Female 4 (2-9) 4 (1-12) 18 (4-86) 83 (11-617) 217 (25-1882) 413 (77-2198) 874 (197-3884) 1523 (320-7239)
Male 6 (2-20) 5 (2-10) 17 (4-75) 119 (21-664) 370 (67-2046) 612 (145-2578) 1063 (242-4662) 1495 (260-8607)
Female <1 (<1-1) <1 (<1-1) 6 (1-49) 54 (7-430) 171 (24-1235) 312 (76-1280) 617 (184-2069) 1144 (313-4184)
Male <1 (<1-1) 1 (1-1) 16 (4-72) 172 (40-740) 467 (135-1611) 653 (214-1994) 934 (290-3013) 1514 (356-6432)
Female 12 (3-50) 18 (8-40) 140 (66-298) 306 (117-797) 428 (150-1224) 683 (257-1820) 975 (360-2642) 1206 (407-3572)
Male 14 (4-55) 14 (6-32) 80 (28-228) 272 (88-836) 499 (194-1289) 695 (250-1931) 831 (254-2720) 1003 (278-3616)
Female 7 (2-28) 5 (2-16) 13 (4-47) 36 (7-175) 77 (15-389) 124 (29-527) 249 (56-1108) 412 (85-1986)
Male 8 (2-43) 8 (3-24) 19 (5-76) 51 (10-268) 115 (23-562) 178 (49-650) 312 (73-1340) 506 (86-2961)
Female 1 (<1-36) 3 (1-13) 38 (11-124) 81 (21-309) 125 (33-470) 217 (77-611) 358 (135-951) 427 (154-1184)
Male 1 (<1-24) 2 (<1-12) 20 (5-80) 80 (20-318) 171 (59-497) 256 (96-683) 349 (119-1030) 398 (124-1277)
Female 32 (12-84) 154 (55-430) 134 (69-260) 85 (42-172) 66 (28-156) 53 (20-143) 40 (13-124) 35 (12-98)
Male 38 (17-85) 194 (101-372) 146 (81-266) 88 (49-159) 65 (32-132) 57 (23-144) 47 (15-152) 45 (14-143)
Female 15 (9-27) 25 (12-51) 44 (23-84) 61 (26-140) 76 (31-184) 86 (29-256) 101 (31-330) 92 (31-274)
Male 15 (10-24) 21 (13-34) 43 (29-64) 68 (37-125) 86 (43-172) 94 (35-252) 92 (29-291) 100 (34-292)
Female 49 (16-150) 50 (16-154) 39 (16-95) 34 (13-91) 35 (14-85) 29 (11-76) 23 (7-73) 12 (4-36)
Male 74 (26-209) 56 (18-175) 29 (14-63) 24 (11-53) 25 (11-53) 24 (9-68) 18 (7-49) 10 (2-50)
Female 12 (8-19) 9 (4-21) 14 (6-36) 15 (5-43) 18 (6-53) 25 (8-82) 30 (8-110) 36 (11-118)
Male 17 (12-23) 8 (3-19) 8 (2-23) 10 (3-35) 19 (6-57) 30 (9-105) 41 (10-170) 56 (15-210)
Female 6 (1-25) 7 (2-21) 16 (8-32) 22 (9-53) 31 (13-72) 35 (12-97) 39 (11-138) 34 (8-143)
Male 7 (1-32) 11 (5-24) 37 (16-88) 37 (16-87) 45 (20-102) 49 (17-139) 54 (15-193) 41 (9-193)
Female 2 (<1-104) 2 (<1-48) 4 (<1-99) 5 (<1-75) 10 (1-89) 14 (2-97) 19 (4-94) 16 (3-82)
Male 3 (<1-137) 2 (<1-44) 4 (<1-31) 5 (1-56) 12 (1-120) 17 (2-154) 23 (4-152) 24 (5-126)
Female 5 (2-15) 5 (2-16) 5 (2-19) 6 (1-44) 9 (1-61) 11 (2-62) 12 (2-77) 14 (2-100)
Male 5 (2-12) 5 (2-14) 5 (2-17) 7 (1-55) 12 (3-58) 16 (3-73) 18 (3-101) 16 (1-180)
Female 1 (<1-5) 7 (3-17) 15 (4-52) 11 (2-55) 9 (2-42) 10 (2-46) 8 (1-49) 9 (2-42)
Male 1 (<1-5) 6 (2-18) 13 (4-40) 10 (2-47) 11 (3-44) 10 (2-50) 10 (2-68) 10 (2-60)
Female 1 (<1-8) 1 (<1-2) 3 (1-5) 3 (1-11) 5 (1-18) 6 (2-19) 6 (3-16) 7 (2-22)
Male 2 (<1-18) 1 (<1-3) 2 (1-4) 4 (2-7) 7 (4-14) 8 (3-25) 11 (3-40) 12 (2-68)
Female 1 (<1-3) 1 (<1-3) 3 (1-8) 4 (1-12) 4 (2-13) 4 (2-13) 4 (1-11) 2 (1-9)
Male 1 (<1-2) 1 (<1-3) 2 (1-6) 3 (1-10) 4 (1-10) 4 (1-11) 4 (1-13) 4 (1-11)

Uncommon:  >1/1,000 AND <1/100
Common: >1/100 AND <1/10

Very common: >1/10

CIOMS Frequency classification

Encephalomyelitis

Narcolepsy

Guillain-Barre syndrome

Transverse myelitis

Very rare: <1/10,000
Rare: >1/10,000 AND <1/1,000

Appendicitis

Bells palsy

Anaphylaxis

Immune thrombocytopenia

Myocarditis pericarditis

Disseminated intravascular 
coagulation

Incidence rate (per 100,000 person-years) by age group

Acute myocardial infarction

Non-hemorrhagic stroke

Hemorrhagic stroke

Deep vein thrombosis

Pulmonary embolism



CONCLUSIONS

• #SorryNotSorry - I cannot give you “one number” …

• If really necessary, we need to adjust/standardize by age & sex

• Please use the same data for obs & exp rates (next sections)



Historical comparison/s and SCCS:

Monitoring vaccine safety

Xintong Li et al. BMJ 2022



Adverse events after Covid-19 vaccine: Methods

Analysis:

• Historical rate comparison

• standardized with age-sex

• Self-controlled case series analysis (SCCS)
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Methods

Bell’s palsy
Guillain-Barré 

syndrome

Encephalomyelitis

Outcome: Exposure: 

Vaccine cohort

SARS-CoV-2 PCR positive cohort

Methods



Standardised incidence ratios of outcomes of interest

Results



No safety signal was observed between covid-19 
vaccines and the Bell’s palsy, encephalomyelitis, and 
Guillain-Barré syndrome.

An increased risk observed for people with SARS-CoV-
2 infection.

Conclusion



Cohort studies:

Comparative safety

Xintong Li et al. BMJ 2022



AIMS & METHODS 65

• Objective: To quantify the comparative risk of thrombosis +/-
thrombocytopenia associated with adenovirus- vs mRNA-based 
COVID vaccination

• Design: International active comparator cohort study incl data 
from DE, ES, FR, NL, UK, and USA

• Analysis: 
1. Large-scale PS matching
2. Incidence rate ratios 28-d post-each dose
3. Meta-analysis across databases (where I2<40%)
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CONTRIBUTING DATA SOURCES/PARTNERS
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Study cohort selection 
flowchart. Illustrative 
example of cohort participants 
for the study of post-vax 
thrombocytopenia in UK 
CPRD AURUM 

Xintong Li et al. BMJ 2022;379:bmj-2022-071594

RESULTS (I)
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Meta-analytical estimates

Xintong Li et al. BMJ 2022;
379:bmj-2022-071594

RESULTS (II)



No differential risk of ‘common’ 
thromboembolic events, venous or arterial

A 30% increased risk of thrombocytopenia
A trend towards an increased risk of TTS-VTE

Conclusions



AGENDA

• Preface: Why bother?
• Mitigating confounding
• Collaboration is the new competition
• Hacking COVID-19
• And then we got the vaccines!
• The future (of RWE) is here
• Key learnings



Genetics of post-COVID VTE:

Does COVID-19 also cause blood clots?



COVID-19 increases (dramatically) the risk of 
venous blood clots (VTE)
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HR 21.42 [12.63 – 63.31]

HR 27.94 [15.11-51.65]

HR 5.95 [1.82-19.51]



Vaccination leads to a reduced risk of post-COVID VTE 
(beautifully, it does not protect vs other VTE, a NCO)
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AGENDA

• Preface: Why bother?
• Mitigating confounding
• Collaboration is the new competition
• Hacking COVID-19
• And then we got the vaccines!
• The future (of RWE) is here
• Key learnings



1. Pandemics SUCK!
(but they exist, 
and we need to prepare)



2. Team work ROCKS!



AND 3. Data and collaboration
can make a difference



QUESTIONS? 
@prieto_alhambra


