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Evidence-based approaches to preventing child death require evidence; without data on common causes of child mortality, taking ef-
fective action to prevent these deaths is difficult at best. Minimally invasive tissue sampling (MITS) is a potentially powerful, but nas-
cent, technique to obtain gold standard information on causes of death. The Gates Foundation committed to further establishing the
methodology and obtain the highest quality information on the major causes of death for children under 5 years. In 2018, the MITS
Surveillance Alliance was launched to implement, refine, and enhance the use of MITS across high mortality settings. The Alliance
and its members have contributed to some remarkable opportunities to improve mortality surveillance, and we have only just begun
to understand the possibilities on larger scales. This supplement showcases studies conducted by MITS Surveillance Alliance mem-
bers and represents a significant contribution to the cause-of-death literature from high mortality settings.
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Losing a child is devastating; even worse is losing an infant or
child and not knowing why. This tragedy is compounded in
poor countries where stillbirth, neonatal, infant, and child mor-
tality is common, but reliable diagnosis of causes of death are
rare. Evidence-based approaches to preventing pediatric death
require objective data; without data on common causes of child
mortality, taking effective action to prevent these deaths is dif-
ficult at best.

In 2015, the Bill and Melinda Gates Foundation com-
mitted to generating more definitive evidence on the causes
of child mortality, investing in minimally invasive tissue sam-
pling (MITS), a potentially powerful, but nascent, technique
to obtain high-quality information on the causes of death.
Conventional medical autopsies remain the gold standard
for cause-of-death attribution; however, a growing number of
studies provide evidence that MITS is a comparable technique
[1-4]. In MITS, biopsy needles are used for post-mortem
sampling of key organs for pathology, microbiology, and other
testing to establish the cause of death without a full autopsy.
MITS, also called minimally invasive autopsy, was largely de-
veloped by the ISGlobal research group to provide a robust but
simplified alternative to conventional autopsies to make cause-
of-death attribution more accessible in low-income countries
[1, 5, 6]. The foundation committed to further establishing the
MITS methodology and obtain the highest quality information
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on the major causes of death for children under 5 years. To be
successful, MITS needed not only to yield definitive data but
also to be acceptable to bereaved families and communities.
The foundation launched a 20-year investment in the Child
Health and Mortality Prevention Surveillance (CHAMPS)
network, spanning high mortality areas in Africa and South
Asia, and using MITS for pathology-based cause-of-death de-
termination. CHAMPS has yielded insights never before avail-
able about the causes of deaths in neonates, infants, and young
children in these sites [7, 8].

As the value of definitive pathology-based cause of death
information in high mortality areas became more apparent,
other research groups approached the foundation for tech-
nical advice and support for MITS. Therefore, in 2018 the
foundation funded the MITS Surveillance Alliance. Built
on the experience of ISGlobal, CHAMPS, and the Project to
Understand and Research Preterm Pregnancy Outcomes and
Stillbirths in South Asia, and facilitated by Research Triangle
Institute (RTI) International, the Alliance’s aim was to imple-
ment, refine, and enhance the use of MITS across high mor-
tality settings [9]. As the articles in this supplement illustrate,
the Alliance has supported the expansion of MITS for mor-
tality surveillance and research, facilitated the development
and promulgation of best practices, and developed a dynamic
community of practice. Since its inception, the Alliance has
made it possible for practitioners to establish MITS in new
settings. It has trained pathologists, assembled and distrib-
uted MITS equipment kits, and provided forums for exchange
of learnings. The Alliance has developed a training hub at
Kenyatta National Hospital in Nairobi, localizing in-country
capacity. The Alliance’s subcommittees have contributed to im-
portant advances in cause-of-death attribution. For example,
the undernutrition subcommittee developed new guidance for
evaluating undernutrition in the causal chain of events leading
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to childhood death, and the social and behavioral sciences
subcommittee has guided the family consent process across
cultures. The Alliance played an unexpected role early in the
coronavirus disease 2019 (COVID-19) pandemic, developing
guidelines for MITS in COVID-19 cases and establishing their
feasibility, adequacy, and safety [10].

The Alliance and its members have contributed to some
remarkable opportunities to improve mortality surveillance.
Improvements in tissue sampling practices and application of
machine learning techniques to help automate data interpreta-
tion may offer substantial efficiencies and can help to solidify
the technique as a game-changer for mortality surveillance,
within both low-and high-income settings. User-friendly
guidance and documentation can increase MITS accessibility
and consistency in new sites, and research on acceptability
can promote uptake in facility and community-based settings.
Improvements in Bayesian methods for predicting underlying
causes of death raise the possibility of using MITS-informed
causes of death to calibrate verbal autopsy data to improve
cause of death attribution and estimation in populations where
MITS is not performed [11]. Given the expanding interest,
with sites specially requesting additional resources to support
long-term use of the methodology to inform local mortality
surveillance activities, alternative and diverse funding models
may be considered. Continuing to explore how MITS cases
can be best leveraged will be an ongoing theme in the coming
years. We have only just begun to understand the possibilities
on larger scales.

This supplement showcases studies conducted by MITS
Surveillance Alliance members and represents a signifi-
cant contribution to the cause-of-death literature from high
mortality settings. Each MITS case brings us closer to un-
derstanding the major causes of mortality. By continuing to
invest in techniques that can, with high acceptability, identify
causes of death in low-resource settings, and develop solutions
to address them we move closer to a world where children,

families, and communities no longer needlessly suffer from
preventable deaths.
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