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Introduction

Global immunization has prevented enormous amounts of illness and death, yet current coverage
data show that progress remains uneven. Peter Hotez's 2019 discussion of vaccine diplomacy
emphasized how international scientific cooperation can protect health even when political
relationships are difficult. That idea remains relevant, but today’s evidence requires a more cautious
assessment of unfinished work. In 2025, global coverage with three doses of diphtheria-tetanus-
pertussis vaccine remained about 85 percent, while approximately 13.5 million children received no
routine vaccine dose at all. First-dose measles coverage was about 84 percent, leaving immunity gaps
large enough to support outbreaks in many places. At the same time, first-dose HPV coverage among
girls rose to about 33 percent, demonstrating real expansion in newer vaccine programs (World
Health Organization [WHO], 2026). These figures show why global immunization should be evaluated
through both achievement and inequality. Vaccines are highly effective public-health tools, but access
depends on financing, supply, health systems, trust, conflict conditions, and the capacity to reach
excluded communities.

Routine Immunization as a Public-Health System

Vaccination success depends on much more than scientific discovery. A vaccine must be
manufactured at sufficient quality and scale, purchased or financed, transported through reliable
supply chains, stored at appropriate temperatures, delivered by trained health workers, documented
accurately, and accepted by communities. Routine immunization has dramatically reduced diseases
including measles, tetanus, pertussis, diphtheria, hepatitis B, pneumococcal disease, rotavirus
disease, and others, while smallpox eradication remains the clearest example of coordinated global
success. Polio has been eliminated from most countries but not eradicated worldwide, illustrating the
difficulty of completing the final stages of disease control. Newer vaccines have expanded protection
against HPV and malaria as well as other infections, but introduction alone does not guarantee
equitable coverage. Strong national programs connect immunization with primary care, birth
registration, maternal and child services, surveillance, and follow-up. Campaigns can close temporary
gaps, yet sustainable protection requires dependable routine services that reach children on time
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rather than repeatedly relying on emergency catch-up after outbreaks or disruptions.

Zero-Dose Children and the Meaning of Equity

The term “zero-dose child” commonly refers to a child who has not received the first dose of a
diphtheria-tetanus-pertussis-containing vaccine and is used as a marker of exclusion from essential
health services. Zero-dose children are often concentrated in remote areas, informal urban
settlements, conflict zones, displaced populations, and communities experiencing poverty or
marginalization. A national coverage average can therefore look relatively strong while particular
districts or social groups remain dangerously under-vaccinated. Reaching these children requires
more than additional vaccine supply. Programs need local mapping, community health workers,
flexible clinic hours, mobile services where appropriate, reliable transport, usable records, and
integration with nutrition or other primary-care services. Community participation is especially
important because families can identify barriers that central planners may not see, including
disrespectful treatment, language differences, transportation costs, fear, or misinformation. Equity is
not only an ethical objective. Clusters of susceptible people can sustain transmission, so improving
access for excluded communities also strengthens population-level disease control and reduces the
likelihood of preventable outbreaks.

Immunization Agenda 2030 and the Mid-Term
Reality

The Immunization Agenda 2030, known as 1A2030, is the global strategy intended to help people of all
ages benefit from vaccines through stronger country ownership, primary health care, equity, life-
course vaccination, sustainable supply, and outbreak control. Its 2025 mid-term review concluded
that most targets were off track after disruptions associated with the COVID-19 pandemic, geopolitical
instability, conflict, climate-related emergencies, and financial pressure (WHO, 2025). The review did
not imply that immunization had failed; rather, it showed that ambitious targets require stronger
implementation. Priorities include reaching zero-dose children, restoring missed routine services,
improving data, supporting fragile settings, sustaining financing, and integrating immunization with
primary care rather than operating it as a disconnected vertical program. Progress should therefore
be measured through timely completion, subnational equity, disease incidence, outbreak prevention,
stockouts, safety monitoring, and public confidence, not simply the number of doses administered.
Global targets can guide action, but local performance depends on whether families can reliably
access competent and trusted services throughout the vaccination schedule.
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Vaccine Diplomacy, Manufacturing, and Financing

Vaccine diplomacy describes cooperation among countries, international organizations, scientists,
manufacturers, and health agencies to develop, produce, finance, or deliver vaccines despite wider
political differences. Its potential is clear because pathogens cross borders and disease control can
create mutual benefit. However, diplomacy can also reflect unequal power over patents,
manufacturing capacity, prices, export decisions, and priority setting. A licensed vaccine may remain
unavailable if production is concentrated, procurement is underfunded, or delivery systems are weak.
Diversifying manufacturing and supporting regional capacity can improve resilience, but factories
need trained personnel, validated processes, quality systems, regulatory oversight, raw materials,
and predictable demand. Technology transfer therefore requires much more than announcing a
license agreement. Financing arrangements must also support routine staff, cold chains, surveillance,
and maintenance rather than only short campaigns. Gavi and other international mechanisms have
expanded access, while countries transitioning from donor support may face difficult fiscal choices.
Ethical cooperation is strongest when local institutions gain durable capacity rather than remaining
dependent on external missions.

Trust, Safety, and Misinformation

Immunization coverage depends on confidence as well as supply. Vaccine hesitancy can arise from
misinformation, but it can also reflect previous experiences of discrimination, political conflict, poor
communication, medical abuse, or inconsistent public services. Treating all hesitant people as
ignorant can deepen distrust. Programs should explain expected benefits, common side effects,
uncertainty, rare risks, safety monitoring, and what happens when an adverse event is reported.
Vaccines are evaluated before authorization and monitored afterward because uncommon events
may become visible only after very large numbers of doses are used. Strong pharmacovigilance
therefore supports confidence rather than undermining it. Investigations must distinguish events that
happen after vaccination from events actually caused by vaccination, while communication should
avoid both concealment and sensationalism. Trusted clinicians, community organizations, teachers,
religious leaders, and local health workers can help answer questions when they are respected
participants rather than simply messengers for centrally designed campaigns. Digital misinformation
requires rapid correction, but durable trust depends on transparent institutions, responsive services,
and credible relationships built before a crisis occurs.

Conflict, Climate Disruption, and Resilient Delivery

Conflict and humanitarian emergencies can rapidly dismantle the infrastructure required for
vaccination. Clinics may be damaged, electricity interrupted, health workers displaced, roads blocked,
records lost, and families forced across borders. Climate-related floods, storms, heat, and other
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disruptions can create similar logistical problems even where political institutions remain stable.
Resilient immunization systems therefore need contingency planning, portable or interoperable
records, protected cold chains, flexible delivery sites, and strategies for following people who move.
Negotiated vaccination access can be valuable in conflict settings, but temporary campaigns cannot
substitute for a functioning health system. Programs should also protect neutrality and include
communities in planning because externally imposed operations may be mistrusted or become
entangled in political conflict. Digital registries can improve follow-up, yet they require electricity,
connectivity, privacy safeguards, accurate identification, and alternatives for people without formal
documents. Resilience is ultimately the ability to maintain trusted essential services during stress and
to recover quickly when disruption occurs, not simply the ability to deliver a large number of
emergency doses afterward.

Conclusion

Global immunization is simultaneously a major public-health achievement and an unfinished equity
challenge. Routine vaccines have prevented disease on a vast scale, but 2025 data show that DTP3
coverage remained about 85 percent, millions of children received no routine vaccine dose, and
measles coverage remained below the level needed to prevent outbreaks consistently. The 1A2030
mid-term review likewise found most targets off track, emphasizing the need for stronger country
systems, sustainable financing, better data, and focused efforts in fragile settings. Vaccine diplomacy
can support these goals through scientific cooperation, manufacturing partnerships, financing, and
shared surveillance, but cooperation is most durable when it builds local regulatory, technical, and
delivery capacity. Trust and safety monitoring must accompany supply because families need credible
information and respectful services as well as available doses. The next phase of immunization should
therefore protect established gains while reaching communities excluded by poverty, conflict,
geography, displacement, or weak institutions. Success is not simply inventing vaccines; it is
delivering timely protection equitably and reliably.
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