
Exploring the non-specific effects 
of already recommended vaccines: 

A case for method triangulation

Christine Stabell Benn, MD, PhD, DMSc, MAE, Professor 
Bandim Health Project, University of Southern Denmark

cbenn@health.sdu.dk

mailto:cbenn@health.sdu.dk


Disclaimer
• MD, PhD, DMSc, MAE, 

Epidemiologist

• Mother of two kids, who received all 
the vaccines in the Danish 
programme

• Spent part of the last 32 years in 
Africa, studying the overall health
effects of vaccines

• Co-developer of the concept of non-
specific effects of vaccines with Peter 
Aaby

• No financial conflicts of interests



• Being a reviewer for the first time: Realizing I don’t want to do ”a Strachan” 

Two defining moments in my career

• Working with an anthropologist: > Triangulation

> Focus on what mattters: 

Overall health outcomes (all-cause mortality and morbidity)





The traditional understanding of vaccines

• A vaccine is a biological preparation that improves immunity to a particular disease
• Evaluation and monitoring is based on (biomarkers for) the vaccine disease and 

assessment of potential plausible adverse events 
• None of the currently used vaccines were tested for their effect on the immune system’s

ability to handle other infections
Assumption: the immune system does not learn anything from meeting one pathogen that
can be used in the meeting with other pathogens

Protective effect
against vaccine disease =- Adverse events Effect on

overall health

Protective effect
against vaccine disease

Effect on
overall 
health

Non-specific effect
on other diseases =+/-- Adverse events



WHO review of non-specific effects

Higgins et al, BMJ 2016

Higgins et al, BMJ 2016
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Lancet Infect Dis 2020



Arts et al, Cell Host Microb 2018

Immunological mechanisms: ”Trained innate Immunity”
Proof of principle: 

BCG 4 weeks prior to yellow fever vaccine reduces viremia 
in a human infectious challenge model



Guinea-Bissau

•

An African field station (in collaboration between University of Southern Denmark and Guinea-Bissau)

Bandim Health Project

Follow-up of a population ~200,000 individuals – personal identifier, 
censuses, home visits, registration of vaccines and other interventions, 
and of mortality and morbidity

Vaccinations

Effect on overall mortality 
and morbidity



The first RCTs showing non-specific effects

• High-titre measles vaccine (HTMV)

• Approved in low-income settings in 1989 – could be given at 4-6 
months of age, fully protective against measles infection

• Only studied for its effect on antibody and clinical measles 
(according to the traditional paradigm for vaccines)

• RCTs: Independent researchers tested the HTMV given at 4-6 
months vs the standard measles vaccine given at 9 months



High-titre measles vaccine (HTMV) was associated with 2-fold higher
all-cause mortality in females

When the same was found in Sudan and Haiti, WHO withdrew HTMV in 1992. 
• Two fully protective vaccines had different effects on overall mortality. 
• Specific-disease protection ≠ overall-benefit => Vacccines have non-specific 

effects (and they can be sex-differential) 

Aaby et al,



Studying already recommended vaccines that cannot
typically be studied in RCTs: Triangulation of data



An example of our research methodology:
Neonatal Bacille Calmette-Guérin (BCG) vaccine



First of many observational studies of BCG vaccine

Kristensen et al, BMJ 2000

BCG: 45% (15-64%) reduction in all-
cause mortality

Could be healthy vaccinee bias, but 

DTP: 84% (10-210%) increase in all-
cause mortality

Divergent effect of different vaccines 
suggest there is more at play



Removing healthy vaccinee bias: 
Focusing on BCG-vaccinated children w/ and wo/ BCG scar

BCG scar: A marker of succesful BCG vaccination. Finding 38% (25-48%) lower all-cause 
mortality among BCG-vaccinated children w/ scar vs among BCG vaccinated children wo/ scar
supports a biological effect of BCG on all-cause mortality



RCTs of BCG vaccine

BCG
OPV

DTP

DTP
BCG

Birth ~6 weeks

OPV

Low 
weight
neonates

Neonatal period



Combined analysis 38% (17-54%) reduction in all-cause neonatal mortality
Mainly due to non-specific protection against septicaemia and respiratory infections
Biological gradient with lower effect with lower all-cause mortality supports a biological effect

BCG early: 
72% (-34-83%)
reduction

BCG early: 
45% (11-66%) 
reduction

BCG early: 
30% (-4-53%)
reduction

Biering-Sørensen et al, Clin Inf Dis 2017

Randomised trials: BCG-Denmark at birth or the usual delayed BCG 
in LBW neonates:

Effect on neonatal mortality



Prentice et al, Lancet Infect Dis 2021 

Randomised trial: BCG-Denmark at birth or delayed BCG:
Effect on non-TB morbidity in Uganda

BCG+OPV vs OPV: 29% (5-43%) reduction in non-TB infectious diseases up to 6 weeks of age 
(when control group gets BCG)



Thysen et al, BMJ Global Health 2024

Cluster-randomised trial: BCG-Japan+OPV at birth or delayed:
Effect on mortality in rural Guinea-Bissau

BCG+OPV vs no vaccines: 59% (8-82%) reduction in risk of non-accident mortality until next visit



Jayaraman et al, PIDJ 2019

RCT from India: BCG-Russia strain at birth or delayed:
Effect on mortality

Angelidou et al, Vaccine 2020

No effect of BCG-Russia on neonatal mortality

But BCG-Russia, both for specific and non-specific
effects, is a weak strain of BCG



Blue: no-BCG
Red: BCG at birth

BCG+OPV vs delayed neonatal vaccines: 
17% (2% to 31%) reduction in neonatal all-cause mortality
47% (30% to 60%) reduction in neonatal infectious disease mortality

Bethou et al, BMJ 2025

New RCT from India: BCG-Denmark+OPV at birth or delayed:
Effect on mortality

Meta-analysis of all BCG-Denmark trials, 
Primary outcome: 19% (7-28%) reduction.
Neonatal mortality: 23% (8-36%) reduction.



Aaby, Netea & Benn, Lancet Infect Dis 2022

Important insight: 
Vaccine effects are context-dependent

Effect modifiers of both specific and non-specific effects: 
Sex, age, vaccine strain

Additional effect modifiers of non-specific effects: maternal
priming, boosting, other vaccines, vitamin A



Triangulating data on BCG

• Repeated observational studies: BCG associated                          
with ~50% reduction in all-cause child mortality

• Could be healthy vaccinee bias? 
• Meta-analysis: Among BCG vaccinated children: those w/ scar 

39% lower mortality than those wo/scar
• Opposite effect of different vaccines
• RCTs: 17-59% reduction in all-cause mortality

• Not consistent in all studies? 
• Effect modifiers consistent in explaining divergent results: 

vaccine strain, maternal priming
• Immunological mechanism: BCG induced trained innate immunity



Støvring enters the scene at Weekendavisen

Støvring presented a list of 30 so-called ”nulf-findings” that
allegedly refuted the hypothesis of non-specific effects
But among others:
multiple studies with effect on primary and secondary

outcomes
multiple studies of vitamin A and multiple substudies of 

some RCTs



Støvring et al’s new paper



Arbitrary selection of our papers

In contrast to the Weekendavis list: 
• Glad to see vitamin A papers left out!
• Many of the substudies to the Calmette study left out

But: 
• No studies before 2008 (e.g., not the high-titre measles vaccine trials)
• Arbitrary selection of substudies: some RCTs have >5, others none -

though they exist



Errors in extracting number of tests

Double counted estimates and p-values Counted both estimate and reference 
estimate of 1.00 as test

Multiple examples of wrongly counted tests. E.g.,: 
 the same analysis represented by four estimates from unadjusted/adjusted and 

intention-to-treat and per protocol analyses – counted as four independent tests
 tests comparing background characteristics
in direct violation of the principles for Holm-Bonferroni correction: 
it controls family-wise error only if tests are independent (and relevant)



Errors in the interpretation of their own results
PaperID 4: Five estimates hold op for HB correction

Yet, in the very same table it is 
concluded that the HB results do 
not support non-specific effects?

The same is the case for 7 other
studies

Not paperID 4 – maybe
paperID 5??



Flawed reading of our papers

Støvring et al claim only 1/13 RCTs found significant effect on primary outcome
– but 4/13 RCTs included had significant effect on the primary outcome

Example: 



Flawed reading of our papers
Støvring et al claim that we interpreted findings on secondary outcomes as causal
in 23/25 papers – but we use cautious language
Example:   



Violating assumptions for Z-curve methodology
Støvring et al. applied Z-curve to >1,400 statistical tests drawn from 26 publications 
representing only 13 unique RCTs (concluding that there are indications of p-hacking). This 
violates core methodological principles required for valid Z-curve inference:

• The Z-curve methodology requires many independent studies
• Z-curve assumes one p-value per study; Støvring et al. heavily overweight single 

RCTs by including hundreds of internally dependent tests within the same RCT

What p-hacking looks like
P-values from Støvring et al’s
BHP RCTs

A simple way to analyse p-hacking was not applied
- But would have contradicted p-hacking



Støvring et al’s new paper

• Unusual in its lack of clear research question

• Error prone: hundreds of errors in extracting tests, flawed reading of their own results, 
flawed reading and interpretation of our papers, violated methodological assumptions. 

• No consideration of the totality of data from us and others. 

• Somewhat belated to claim that we have not shown non-specific effects as these effects 
undoubtedly exist, and hundreds of researchers worldwide study them and find supportive 
evidence.

Summary scientific assessment



Follow us on social media for updates: @eventsWCS

hybrid conference
Health Effects of Vaccines: From Genomics to 
Policy
11–13 May 2026 | Hinxton Hall Conference Centre
Wellcome Genome Campus, UK or online

Deadlines: Bursary - 2 February | Abstract - 2 March  
Registration - 13 April | Virtual registration - 4 May
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The discussion has moved beyond the scientific arena
with personal attacks and defamatory statements

with obvious negative consequences for our work in Guinea-Bissau

Why? Who benefits? 



Scientific fruitful way forward

NOT:

• Refuting open scientific discussion on equal terms (our main tool as academics)

• Writing flawed paper with personal attacks

• Working with a journalist and issuing press statements based on same flawed paper

YES TO: 

• Scrutiny

• Looking at the totality of data – triangulation is a valuable tool

• Polite and curious scientific discussions of which hypotheses fit the totality of data

• “We encourage quantitative and statistical thinking, not mindless statistics” (Schneider 2013)



Thank you!

Bandim Health Project:
Peter Aaby
Ane Fisker
Signe Sørup
Kristoffer Jensen
Sanne Thysen
Frederik Schaltz-Buchholzer
Andreas Rieckmann
Amabelia Rodrigues
Cesario Martin
Isaquel da Silva 
Elsi Ca

Statisticians:
Dorthe Kronborg
Kim Knudsen
Marc Andersen
Kathryn Hedegaard
Henrik Ravn
Andreas Andersen
Bo Bibby
Aksel Jensen
Andreas Møller Jensen
Sebastian Nielsen

Mothers and children in Guinea-Bissau

Our local staff of ~170 assistants, drivers, 
nurses, doctors and lab technicians and 

TAPs

Main international collaborators:
Mihai Netea; The Netherlands
Tobias Kollmann, Canada
Nelly Amenyogbe, Canada
Arnaud Marchant, Belgium
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