VIEWPOINT

Matthew O. Wiens,

PharmD, PhD
University of British
Columbia, Vancouver,
British Columbia,
Canada; and Center for
International Child
Health, British
Columbia Children’s
Hospital, Vancouver,
British Columbia,
Canada.

Niranjan Kissoon, MD

University of British
Columbia, Vancouver,
British Columbia,
Canada; and Center for
International Child
Health, British
Columbia Children's
Hospital, Vancouver,
British Columbia,
Canada.

Jerome Kabakyenga,

MBChB, PhD

Maternal Newborn and
Child Health Institute,
Mbarara University of
Science and
Technology, Mbarara,
Uganda.

Corresponding
Author: Matthew O.
Wiens, PharmD, PhD,
Center for International
Child Health, 203-601
W Broadway,
Vancouver, BC, Canada,
V5Z 4C2 (mowiens
@outlook.com).

jamapediatrics.com

Opinion

Smart Hospital Discharges to Address a Neglected
Epidemic in Sepsis in Low- and Middle-Income

Countries

Asmany children die shortly after hospital discharge fol-
lowing in-hospital treatment for sepsis as during hospi-
tal admission.! Postdischarge mortality is an acute prob-
lem in low- and middle-income countries (LMIC), which
are plagued by large numbers of socioeconomically dis-
advantaged children served with limited resources in
congested and nonresilient health care systems. Post-
discharge deaths are largely ignored despite concerted
efforts to address child mortality worldwide during the
United Nations (UN) Millennium Declaration erain which
member states committed to decreasing mortality for
those younger than 5 years by two-thirds between 1990
and 2015. Infectious diseases account for approxi-
mately half of childhood deaths, and sepsis is the final
common pathway leading to most of these deaths.
Although decreases in mortality were substantial, ap-
proximately 18 000 deaths still occur daily, mostly from
preventable causes, with the major burden beingin sub-
Saharan Africa and southern Asia.

The heavy emphasis on child health, now inthe era
of the Sustainable Developmental Goals (SDG), is justi-
fiedin that much of the burden of disease in children oc-
curs in resource-poor areas and is owing to prevent-
able conditions such as sepsis. We contend that the SDGs
calling for an end to preventable child deaths requires
leveraging gains made during the Millennium Declara-
tion era. It is for this reason that the UN resolutions on
sepsis have great implications for children.

The World Health Assembly (WHA), on unanimous
recommendation of the executive board, adopted the
resolution toimprove, prevent, diagnose, and treat sep-
sis through a series of actions directed at developed and
developing countries.? This resolution was adopted at
the 70th WHA, on May 25, 2017, in Geneva, Switzer-
land. The resolution urges member states to imple-
ment measures to reduce the human and economic bur-
den of sepsis, and requests the director-general to draw
attention to the public health impact of sepsis. We be-
lieve that addressing postdischarge mortality is an es-
sential component of care to achieve both the third SDG
of improving child health and the UN resolution on sep-
sis in children.

The Burden of Postdischarge Mortality

Evidence suggests that in LMIC settings, postdischarge
mortality may outnumber deaths during hospitaliza-
tion. A systematic review of 13 studies conducted in
LMICs showed a consistent trend of postdischarge mor-
tality rates being similar to, or exceeding, in-hospital mor-
tality in the months following discharge.' Some studies
included children admitted for common infectious dis-

eases including malaria, pneumonia, and diarrhea,
whereas other studies examined all pediatric admis-
sions. The most common risk factors for death after dis-
chargeincluded young age, malnutrition, HIV, pneumo-
nia, as well as recent prior admissions.

These observations were reflected in a more re-
cent study® from Uganda that found mortality among
children aged 6 months to 5 years admitted with infec-
tion was 5% both in hospital and within 6 months of dis-
charge. Approximately 90% of enrolled children met the
International Consensus Conference definition of sep-
sis, indicating that postdischarge mortality must be con-
sidered a priority in improving sepsis outcomes.* This
study also found that among those who died following
discharge, two-thirds of deaths occurred outside of the
formal health care system, usually at home. Therefore,
efforts to improve outcomes must begin during hospi-
talization, rather than in the community because most
of these patients do not reenter the health care system
during this critical time. These data clearly point to the
importance of appropriate follow-up care beyond the ini-
tial hospital admission, a facet of care that has received
little attention in both high-income countries and LMICs.

Smart Discharges: A Precision Public Health
Approach to Improve Outcomes

Interventions to decrease postdischarge mortality are
ideally suited to precision public health. Precision pub-
lichealth can be defined as the use of precise datatoim-
prove the efficiency and effectiveness of public health
interventions by focusing on populations with the high-
est probability of benefit. Furthermore, it also reduces
the probability of unintentional harm among popula-
tions not likely to benefit. Dowel et al® argue that the use
of precise data to direct policy and intervention is be-
coming more common in highly resourced countries;
however, countries that could reap the most public
healthimprovements are also the least likely to use such
approaches.

The precision public health approachisideally suited
toimproving postdischarge outcomes, provided that vul-
nerable children (ie, those at risk of postdischarge mor-
tality) can be identified prior to discharge, and that ef-
fective interventions can be developed. Recent work in
Uganda has shown this to be possible.® Such ap-
proaches are best described as smart discharges, and fo-
cus the limited resources toward the most vulnerable
children. Smart discharges use risk prediction to iden-
tify at-risk children. Such tools could be stand-alone mo-
bile applications or be integrated into existing elec-
tronic health platforms. At-risk children receive
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comprehensive discharge planning along with interventions fo-
cused on reducing postdischarge mortality (eg, education on ill-
ness recognition, risk-reduction practices, and linkages for early rou-
tine follow-up). Using an evidence-based smart discharge approach,
health facilities can be equipped to improve and streamline the dis-
charge process.

Smart discharge protocols must be introduced during hospitaliza-
tion. However, systems to ensure that discharged children are afforded
necessary follow-up in their home communities following a severe epi-
sode of illness are rare, and hence deaths in the community following
hospital discharge are common. Thus, animportant component of the
smartdischargeis arrangement of appropriate community-level follow-
up of high-risk children. This requires a change in the mindset of
community-based care. Community health workers and low-level
health centers (successfully established throughout many LMICs) must
shift from exclusive focus on preventative health and early identifica-
tion of theinitialillness (up-referral) toward a holisticapproach that also
includes follow-up after severe illness (down-referral). A focus on
community-level follow-up (as opposed to follow-up at discharging hos-
pitals) not only acts to decrease congestion at district-level hospitals,
but can also empower women to take a more active role in the health
of their children by ensuring that transportation-related barriers are
minimized, thus reducing the time and cost necessary to attend follow-
up. Closing this referral gap ensures that children are able to receive
follow-up in their communities. A recent proof-of-concept evaluation
of smart discharge linked with acommunity referral program found that
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follow-up after discharge increased 3-fold, postdischarge hospital re-
admissions doubled, and there was a trend toward decreased
mortality.®

Research Gaps and Way Forward

Postdischarge mortality is largely neglected in practice, research, and
policy. Limited capability of health systems to track patients follow-
ing discharge contributes to a general lack of recognition of the scale
of mortality following discharge. The development of more inte-
grated health systems that produce basic but high-quality elec-
tronic data are essential in developing both awareness among key
stakeholders, as well as tracking progress during the implementa-
tion of interventions.

A key research gap is a deeper understanding on why children
are at increased risk following discharge. Currently, the Childhood
Acute lliness and Nutrition (CHAIN) network is seeking a better un-
derstanding of the biologic and socioeconomic mechanisms of post-
discharge mortality.” Lack of awareness and a deeper understand-
ing of causes and solutions have contributed to a general lethargy
to adopt robust policies and guidelines to address this neglected
cause of child mortality. Smart discharge offers a possibility to de-
crease death following discharge.

Addressingissues related to postdischarge mortality in the con-
text of sepsis and acute infections, is an emerging opportunity for
the global health community to make substantial gains in child
mortality.

prevention kits including counseling to improve
post-discharge outcomes among children in
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