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The transition from malaria control to malaria elimination represents one of the most significant shifts in public
health strategy over the last century. While control efforts focus on reducing the morbidity and mortality associated
with the disease, elimination requires the total interruption of local transmission within a specific geographic area.
To achieve this, the surveillance system must evolve from a passive reporting tool into an active, precision-driven
intervention mechanism. Central to this evolution is the 1-3-7 surveillance and response strategy, a rigorous,
time-bound framework originally pioneered by China and now adapted globally as a gold standard for malaria-free
certification.

The Theoretical Framework of Malaria Elimination

Malaria elimination is defined by the World Health Organization (WHO) as the reduction to zero of the incidence of
indigenous cases of a specified malaria parasite in a defined geographical area. This differs from eradication, which
refers to the permanent reduction to zero of the worldwide incidence of malaria. Achieving elimination hinges on

the concept of reproduction numbers. In an endemic setting, the goal is to lower the basic reproduction number
(RO) below 1. In an elimination setting, the focus shifts to the Controlled Reproduction Number (Rc), which
accounts for the impact of interventions. When Rc is maintained below 1, transmission eventually ceases.

Surveillance becomes the primary intervention in this phase. Unlike the control phase, where aggregate data is
used to monitor trends, the elimination phase treats every single malaria case as a public health emergency. The
technical objective of the 1-3-7 strategy is to minimize the generation timeof the parasite—the interval between
the onset of symptoms in a primary case and the onset of symptoms in a secondary case—thereby preventing the
establishment of new transmission chains.

The Core Mechanics: Deconstructing the 1-3-7 Strategy

The 1-3-7 approach is structured around three specific milestones, each with its own technical requirements and
operational protocols. The numerical designation refers to the strict deadlines (in days) for completing specific
actions following the detection of a suspected or confirmed malaria case.

1. Day 1: Case Notification and Reporting

The first pillar of the strategy requires that all malaria cases (confirmed by microscopy or Rapid Diagnostic Test -
RDT) be reported to the national infectious disease surveillance system within 24 hours. This stage is critical for
real-time situational awareness.

e Technical Infrastructure: Modern implementations utilize web-based platforms or mobile health (mHealth)
applications to bypass the delays of traditional paper-based reporting.

 Verification Protocols: Laboratory confirmation is mandatory. In the elimination phase, the use of Polymerase
Chain Reaction (PCR) testing is often introduced alongside microscopy to detect low-density parasitemia that might
be missed by standard diagnostics.

« Data Requirements: The notification must include patient demographics, geolocation of the residence, and
clinical history.



2. Day 3: Case Investigation and Classification

By the third day, public health workers must complete a thorough investigation of the case. The primary objective
here is case classification. Understanding the origin of the infection determines the necessary public health
response.

Cases are generally classified into four categories:

¢ Indigenous: Contracted locally through mosquito-borne transmission.

e Imported: Contracted outside the country or elimination area.

¢ Induced: Related to a blood transfusion or other non-mosquito-borne mechanism.

¢ Relapsing: Specifically for Plasmodium vivax or Plasmodium ovale, where the parasite reactivates from the
liver.

The investigation involves detailed travel history (usually looking back 14 to 30 days depending on the species) and
a review of the patient’s treatment adherence. Genomic surveillanceis increasingly used to match the parasite’s
DNA profile to known regional strains, providing molecular evidence to support the classification.

3. Day 7: Foci Investigation and Response

The final and most complex pillar is the investigation of the foci (the local area of transmission) and the
implementation of response measures within seven days. A focus is defined as a circumscribed area (such as a
village or a neighborhood) where the epidemiological conditions are conducive to malaria transmission.

¢ Foci Mapping: Categorizing the area based on receptivity (presence of Anopheles vectors) and vulnerability
(likelihood of imported cases).

¢ Reactive Case Detection (RACD): Screening residents and visitors within a specific radius (often 100-500
meters) of the index case’s home.

e Vector Control: Targeted application of Indoor Residual Spraying (IRS) or the distribution of Long-Lasting
Insecticidal Nets (LLINS) in the affected focus.

* Focal Mass Drug Administration (fMDA): In high-risk scenarios, providing prophylactic treatment to the entire
population of the focus to clear sub-patent infections.

Comparative Analysis of Surveillance Models

The 1-3-7 strategy represents a significant leap forward from traditional passive surveillance. The following table
highlights the technical differences between varying intensities of malaria monitoring.



Metric

Reporting Trigger

Data Granularity

Response Time

Passive Surveillance
(Control Phase)

Patient seeking care at a
facility.

Aggregated monthly or
weekly data.

Varies; usually weeks or
months.

1-3-7 Strategy
(Elimination Phase)

Mandatory natification of
every case.

Individual case-level data.

Strict 7-day completion
cycle.

Active Surveillance (Post-

Elimination)

Proactive community
screening.

High-resolution spatial
mapping.

Immediate (within 24-48
hours).

Primary Objective Reduce morbidity/mortality. Interrupt local transmission. Prevent re-introduction.

Environmental
management.

Vector Strategy Universal coverage (e.g.,

nets for all).

Targeted foci intervention.

Technological Integration: GIS and mHealth

To meet the 1-3-7 deadlines, the integration of Geographic Information Systems (GIS)is  indispensable.  GIS
allows health officials to visualize cases in real-time, identifying "hotspots" or clusters that suggest active
transmission. When a case is reported on Day 1, its coordinates are plotted on a digital map. By Day 7, the focus
investigation results are layered onto this map, allowing for an analysis of vector breeding sites in relation to human
habitations.

Furthermore, mHealth toolsprovide field workers with checklists and automated reminders. If a case investigation
is not marked as "completed" by the 72-hour mark, the system can automatically escalate the alert to district or
provincial supervisors, ensuring accountability across the health system hierarchy.

Practical Implementation and Field Guide

Implementing the 1-3-7 strategy requires a robust logistical framework. The following step-by-step procedure
outlines the operational workflow for a district-level malaria team.

Phase I: Preparation and Training

1. Personnel Training: Ensure all laboratory technicians are proficient in both RDT and high-sensitivity
microscopy.

2. Supply Chain Management: Maintain a stock of rapid diagnostic kits, ACTs (Artemisinin-based Combination
Therapies), and Primaquine for P. vivax radical cure.

3. Digital Readiness: Equip field teams with tablets or smartphones pre-loaded with national surveillance
software.

Phase II: The Execution Cycle

e Step 1 (Day 1): Upon a positive test result, the clinician enters data into the electronic system. The National
Malaria Elimination Program (NMEP) receives an automated SMS alert.

e Step 2 (Day 2-3): An epidemiological team visits the patient. They conduct a standardized interview to
establish travel history. If the case is imported, the point of entry is documented. If indigenous, the investigation
deepens.

e Step 3 (Day 4-7): The focus team arrives at the patient's residence. They perform active case detection by
testing all household members and neighbors. They conduct entomological surveys to identify Anopheles larvae in



nearby water bodies. Based on the findings, the focus is classified as "active," "residual non-active," or "cleared."

Case Study: Thailand's Adaptation of 1-3-7

While China pioneered the 1-3-7 strategy to achieve its malaria-free status in 2021, Thailand adapted the model to
its own unique epidemiological landscape. Thailand faced challenges with multi-drug resistant malaria along its
borders with Myanmar and Cambodia. To address this, Thailand integrated the 1-3-7 strategy with its Malaria
Online platform.

In the Thai model, the "7" day response was further refined to include Proactive Case Detection (PACD)in  high-
risk border forests, where mobile populations often bypass traditional health facilities. Thailand's success
demonstrated that the 1-3-7 framework is flexible; while the timelines remain rigid, the specific interventions within
those timelines can be tailored to the local context of the parasite and vector species.

Technical Challenges and Failure Modes

Despite its theoretical robustness, the 1-3-7 strategy faces several operational hurdles that can lead to system
failure. Public health officials must be aware of these "failure modes" to build resilient systems.

1. Asymptomatic and Sub-patent Infections

One of the greatest threats to elimination is the asymptomatic reservoir. Individuals carrying low levels of the
parasite may not feel ill and therefore never enter the health system (Day 1 trigger). If these individuals are not
captured during Day 7 foci investigations, transmission will continue silently. Solution:Implementing mass
screening or utilizing highly sensitive molecular tools (e.g., ultra-sensitive RDTs) during foci investigations.

2.The Radical Cure Gap

For Plasmodium vivax, the presence of dormant hypnozoites in the liver can cause relapses months after the

initial infection. If the Day 3 investigation misclassifies a relapse as a new indigenous case, it can trigger
unnecessary and expensive foci interventions. Solution:Strict adherence to a 14-day Primaquine regimen or the
use of Tafenoquine, supervised by community health workers.

3. Reporting Delays in Private Sector

In many regions, patients seek care in private clinics or pharmacies that may not be integrated into the national
reporting system. A delay in reporting on Day 1 effectively collapses the 1-3-7 timeline. Solution:Mandatory
reporting laws for all private healthcare providers and the provision of free diagnostic kits to the private sector to
encourage compliance.

Summary and Broader Implications

The 1-3-7 strategy is more than a set of deadlines; it is a philosophy of precision public health. By mandating
rapid action, it forces health systems to move away from reactive, generalized interventions toward proactive,
localized responses. The success of this model in China, and its subsequent adoption in various forms across
Southeast Asia and parts of Africa, underscores the importance of surveillance as a core intervention.

As the global health community looks toward the 2030 goals for malaria reduction, the 1-3-7 framework provides a
clear technical roadmap. However, its success is contingent upon sustained political will, robust funding, and a
workforce capable of executing complex epidemiological investigations under tight time constraints. In an era of
increasing global travel and climate-driven shifts in mosquito habitats, the ability to rapidly detect and respond to a



single case of malaria is not just a local health priority, but a global health security imperative. The integration of
genomic data, satellite imaging for vector breeding site prediction, and digital surveillance platforms will continue to
refine the 1-3-7 approach, making it an even more powerful tool in the quest for a malaria-free world.
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