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ABSTRACT 

Antimicrobial resistance (AMR) poses an escalating threat to global public health, 
undermining the effectiveness of essential treatments and placing additional strain on 
healthcare systems, especially in low- and middle-income countries like Tanzania. 
While Tanzania has made progress through the establishment of laboratory-based 
AMR sentinel sites under a One Health framework, the current system remains limited 
in scale, data sharing, and coverage across healthcare levels. Integrating AMR 
surveillance into the existing Integrated Disease Surveillance and Response (IDSR) 
strategy offers a practical and scalable solution to address these gaps. The IDSR 
framework, established by the World Health Organization Regional Office for Africa 
and the U.S. Centers for Disease Control and Prevention, provides a robust platform 
for early detection, reporting, and coordinated response to priority health threats. This 
paper explores the rationale, mechanisms, and potential benefits of aligning AMR 
surveillance with IDSR in Tanzania, including broader data capture, improved 
laboratory capacity at peripheral levels via adopting the Laboratory-Hub-Spoke Model 
(LHSM), strengthened One Health collaboration, and real-time decision-making. 
Drawing on lessons from regional contexts and identifying key implementation 
challenges, the integration is proposed as a strategic approach to building a resilient 
and responsive AMR surveillance system in Tanzania and similar settings. 
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Introduction 

 

Antimicrobial resistance (AMR) is among the most 

significant global health threats of the 21st century. 

The increasing prevalence of resistant pathogens 

undermines the effectiveness of antibiotics, leading 

to prolonged illnesses, increased healthcare costs, 

and higher mortality rates [1, 2]. While efforts to 

address AMR have intensified globally, the 

challenge persists, particularly in low- and middle-

income countries (LMICs), where health systems are 

often weak. Tanzania faces a growing AMR burden, 

worsened by irrational antimicrobial use, insufficient 

regulatory frameworks, and inadequate infection 

prevention and control (IPC) practices [3]. Against 

this backdrop, integrating AMR surveillance into the 

Integrated Disease Surveillance and Response 

(IDSR) strategy offers a promising avenue to 

monitor resistance patterns, inform policies, and 

strengthen antimicrobial stewardship efforts. 

 

Globally, AMR accounted for an estimated 4.95 

million deaths in 2019, with 1.27 million deaths 

directly attributable to resistant infections [4]. The 

economic implications are staggering, with 

projections suggesting that unchecked AMR could 

result in a $100 trillion loss in global output by 2050 

[5]. Western sub-Saharan Africa bears the heaviest 

burden, with mortality rates reaching 27.3 deaths per 

100,000 population [6, 7]. 

 

In Tanzania, AMR resistance rates for common 

pathogens range from 25% to 50%, driven by the 

overuse of antibiotics, self-medication, and weak 

healthcare systems [3]. Infections caused by 

multidrug-resistant (MDR) pathogens, such 

as Klebsiella pneumoniae and Escherichia coli, 

contribute significantly to the country’s healthcare-

associated infections (HAIs). Despite the 

implementation of the National Action Plan (NAP) 

on AMR, gaps in surveillance, infrastructure, and 

cross-sectoral collaboration remain unaddressed. 

 

The IDSR strategy, introduced in the late 1990s, 

aims to enhance disease surveillance and response 

through a unified framework that connects 

community, health facility, district, regional, and 

national levels [2]. By adopting a One Health 

perspective, the strategy integrates human, animal, 

and environmental health components, addressing 

emerging and re-emerging threats. Incorporating 

AMR surveillance into the IDSR framework can 

facilitate real-time monitoring, improve outbreak 

responses, and promote evidence-based 

policymaking. 

 

Rationale for Integrating AMR Surveillance into 

IDSR 

The integration of AMR surveillance into 

Tanzania’s IDSR framework is a strategic necessity 

in light of the escalating resistance crisis and the 

limitations of the current surveillance system 

[3].  Although Tanzania has made commendable 

progress through the establishment of nine sentinel 

AMR surveillance sites under the One Health 

framework (Figure 1), the system remains 

laboratory-based and limited to a few tertiary-level 

facilities [8]. This restricts geographic coverage and 

delays the detection of resistance trends in peripheral 

and community settings. Moreover, the sharing of 

surveillance data across human, animal, and 

environmental health sectors remains fragmented, 

undermining coordinated national responses [8, 9]. 

 

The current laboratory-based surveillance system is 

further challenged by inadequate laboratory 

infrastructure, particularly at primary and secondary 

levels [8]. Most of the lower-tier health facilities are 

unable to perform culture and antimicrobial 

susceptibility testing (AST) due to a lack of 

equipment, trained personnel, and standardised 

procedures [8, 10]. The absence of local 

antibiograms also leads to empirical and often 

inappropriate antibiotic prescribing, fueling further 

resistance. These gaps suggest that while the existing 

system is foundational, it is insufficient for 

comprehensive AMR surveillance, especially at the 

community level [8, 9]. 

 

Integrating AMR surveillance into the IDSR system 

offers a practical and scalable solution to address 

these limitations. Unlike the sentinel-based system, 

IDSR is implemented across all healthcare levels in 

Tanzania and has a well-established mechanism for 

weekly disease reporting via mobile technology and 

digital platforms [8]. By designating AMR as a 

weekly reportable condition and enabling culture 

and AST at more decentralized levels, IDSR can 

facilitate early detection, timely reporting, and rapid 

response to resistance threats. Importantly, IDSR’s 

structured processes, including case detection, 

notification, verification, and feedback, can enhance 

the use of AMR data for action at all levels of the 

health system. 
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Ghana’s experience further reinforces the feasibility 

of this integration. By incorporating laboratory-

based AMR data into its IDSR framework, Ghana 

has strengthened early warning systems and 

facilitated prompt public health responses to 

resistant infections [1, 11, 12]. Similarly, regional 

assessments from Zambia and East Africa reveal that 

while laboratory-based AMR surveillance is often 

poorly resourced, IDSR-like structures hold promise 

for expanding reach and enabling real-time data 

flows [9, 10]. 

 

Integrating AMR surveillance into the IDSR 

framework represents a cost-effective, system-wide 

approach to overcoming the limitations of 

Tanzania’s current lab-based AMR system. It has the 

potential to expand surveillance coverage, 

strengthen One Health collaboration, and support 

timely, evidence-based interventions for AMR 

containment. 

 

Mechanisms for Leveraging AMR Surveillance in 

the IDSR Framework 

The IDSR framework utilizes both Indicator-Based 

Surveillance (IBS) and Event-Based Surveillance 

(EBS) to capture structured and unstructured public 

health data across Tanzania [2]. While AMR 

surveillance in the country is currently guided by a 

laboratory-based model aligned with the One Health 

framework, it remains limited in scale, primarily 

implemented in only nine established sentinel sites, 

and largely restricted to secondary and tertiary-level 

hospitals [8]. Integration of AMR surveillance into 

the IDSR system could offer a broader, more 

systematic platform for detection, notification, and 

response by leveraging the extensive health facility 

network through which IDSR operates. 

 

A key integration mechanism is to decentralize 

culture and AST by (i) investing in basic 

microbiology capacity at primary and secondary 

facilities, including essential equipment, quality 

control (QC) materials, and staff upskilling, and (ii) 

leveraging a Laboratory-Hub-and-Spoke Model 

(LHSM) in which peripheral “spokes” handle 

specimen collection and selected tests, while 

regional/tertiary “hubs” provide confirmatory 

testing, mentorship, e-learning, antibiogram 

development, and data management. This dual 

approach addresses current gaps, including limited 

local antibiograms, inadequate equipment, and 

peripheral staffing shortages, while ensuring 

standardized methods and rapid escalation 

pathways. AMR results from both spokes and hubs 

will flow into routine IDSR reporting and GLASS-

aligned dashboards to guide empirical therapy and 

policy. Evidence from Tanzania’s surveillance 

experience and Ghana’s IDSR-based AMR 

implementation demonstrates feasibility [8, 

10].  Evidence from Sub-Saharan Africa 

demonstrates that this approach enhances feasibility 

by strengthening diagnostic capacity, improving 

antimicrobial stewardship (AMS) implementation, 

and optimising resource utilization in resource-

limited settings [13]. The LHSM’s structure 

promotes decentralization of culture and AST 

services, facilitates standardized data reporting into 

IDSR and GLASS platforms, and supports 

scalability through phased expansion from sentinel 

spokes [13]. 

 

The integration process can be operationalised 

through the inclusion of AMR as a weekly reportable 

condition under the IDSR system. This would 

enable early case identification and data 

transmission using mobile technologies already 

embedded in IDSR reporting channels [11]. 

Furthermore, the adoption of digital tools, such as 

the Surveillance Outbreak Response Management 

and Analysis System (SORMAS), and the 

incorporation of AMR indicators can enhance real-

time data sharing and analysis. Artificial 

intelligence-driven analytics could support the 

identification of resistance trends and inform 

outbreak response and antimicrobial stewardship [9, 

11]. 

 

Moreover, integration into IDSR supports the 

principles of the One Health approach by fostering 

collaboration among the human, animal, and 

environmental health sectors. However, evidence 

from across the region shows that the animal and 

environmental sectors often have minimal capacity 

for AMR surveillance [9]. By using IDSR’s 

structured systems and promoting cross-sectoral 

engagement, integration could catalyze unified 

surveillance efforts and coordinated responses. 

 

The AMR-IDSR integration should be viewed not as 

a replacement of the current lab-based sentinel 

surveillance system but as a complementary strategy 

to expand reach, streamline data collection, and 

strengthen early warning systems for resistant 

infections. 
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Potential Challenges and Mitigation Strategies for 

AMR–IDSR Integration 

Integration of AMR surveillance into the IDSR 

framework in Tanzania is not without challenges. 

First, there is insufficient laboratory capacity at 

lower-level facilities to perform culture and AST 

technologies that are essential for reliable AMR 

detection. The absence of local antibiograms and 

limited access to quality-controlled diagnostic 

reagents worsen irrational antimicrobial use, causing 

resistance. Secondly, there is a human resource gap. 

Many healthcare workers, particularly at the 

primary care level, are not trained in AMR 

diagnostics, reporting procedures, or antimicrobial 

stewardship. This could significantly undermine 

data quality and timeliness. Third, weak 

intersectoral data sharing between human, 

veterinary, and environmental health sectors limits 

the realization of a truly One Health-oriented 

surveillance system. 

 

To mitigate these challenges, a phased 

implementation approach can be adopted. This 

includes: (i) upgrading laboratories with capacity for 

culture and AST, starting with high-burden regions; 

(ii) adopting LHSM by creating sub-national AMR 

coordination units within each “hub” to provide 

continuous mentorship, supervision, and quality 

assurance to “spoke” laboratories, thereby ensuring 

consistency and sustainability of LHSM operations; 

(iii) incorporating AMR training into IDSR cascade 

training modules; (iv) using digital health tools like 

electronic IDSR and SORMAS to streamline 

reporting; and (v) promoting data-sharing protocols 

across sectors to support collaborative interventions. 

 

Way Forward and Recommendations 

To effectively integrate AMR surveillance into 

Tanzania’s IDSR framework, a comprehensive, 

coordinated, and sustainable strategy is required. 

This should prioritize strengthening laboratory 

capacity at primary and secondary health facilities to 

enable culture and AST, complemented by the 

adoption of LHSM. Under this model, well-

equipped regional or tertiary laboratories (“hubs”) 

provide confirmatory testing, mentorship, and data 

management support to peripheral health facilities 

(“spokes”), enhancing diagnostic capacity and 

ensuring standardized AMR data flow into IDSR 

and GLASS systems. Institutionalizing continuous 

professional development programs for healthcare 

workers in AMR diagnostics, surveillance, and IPC 

will be critical. The government should further 

integrate AMR as a formal notifiable condition 

within the IDSR system and allocate sustainable 

domestic funding for infrastructure, human 

resources, and operational activities. Leveraging 

digital surveillance tools such as SORMAS and 

mobile IDSR platforms can enhance real-time 

reporting and linkage of AMR data across the health 

system. Cross-sectoral collaboration under the One 

Health approach should be reinforced through 

strong data-sharing protocols connecting human, 

animal, and environmental health sectors. Public 

awareness campaigns are also essential to promote 

responsible antibiotic use and community 

participation in AMR prevention. Importantly, 

leveraging the existing IDSR platform to 

accommodate AMR surveillance serves as a strategic 

mitigation measure amid declining international 

support, including reductions in funding from the 

US government and the UK’s Fleming Fund, which 

have historically supported public health 

laboratories across Africa [9, 14]. Strengthening and 

optimizing Tanzania’s existing surveillance 

infrastructure, therefore, makes both economic and 

operational sense, ensuring long-term sustainability 

and national ownership of AMR monitoring. 

Finally, a strong monitoring and evaluation system 

with clear indicators should be established to track 

progress, ensure accountability, and inform 

continuous improvement of AMR-IDSR 

integration. 

 

Conclusion 

The integration of antimicrobial resistance 

surveillance into Tanzania’s IDSR framework 

presents a strategic and scalable opportunity to 

strengthen the country’s capacity to detect, monitor, 

and respond to AMR threats. Although Tanzania 

has made notable progress in establishing sentinel 

sites under the One Health framework, these efforts 

remain limited in coverage, and data sharing 

between sectors remains weak. Integration into the 

IDSR can address existing gaps by leveraging its 

expansive network, digital infrastructure, and 

reporting mechanisms. However, successful 

integration demands sustained investment, cross-

sectoral collaboration, and deliberate strategies to 

overcome infrastructure and human resource 

barriers. The use of the LHSM in AMR surveillance 

is an effective strategy for strengthening diagnostic 

capacity and ensuring the generation of accurate and 

reliable data. This model has also proven successful 
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in other disease programs, such as HIV, TB, polio, 

and measles, through the use of integrated sample 

referral systems [15, 16]. By addressing these 

limitations and committing to long-term action, 

Tanzania can position itself as a regional leader in 

AMR surveillance and contribute meaningfully to 

the global fight against antimicrobial resistance. 

Call to Action: Policymakers, public health leaders, 

and development partners should prioritize the 

integration of AMR surveillance into the IDSR 

framework, recognizing it as essential for the 

sustainability and effectiveness of Tanzania’s disease 

surveillance architecture and for safeguarding future 

treatment options. 
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Figure 1: A map of Tanzania showing the Antimicrobial Resistance Surveillance Sites 

 


