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Sepsis: emerging pathogens and antimicrobial resistance in Ethiopian 
 

 

Executive Summary 

 
Sepsis caused by multidrug-resistant bacteria is a global public health problem mainly in low- 

income countries however its burden in Ethiopia is undetermined. A multicenter study between 

October 2019 and September 2020 at four hospitals located in the central (Tikur Anbessa and 

Yekatit 12), southern (Hawassa), and northern (Dessie) parts of Ethiopia was conducted. A total 

of 1,416 patients clinically investigated for sepsis were enrolled and blood cultures performed. 

Positive cultures were characterized using the conventional method and MALDI-TOF (Matrix- 

Assisted Laser Desorption/Ionization Time-of-Flight (MALDI-TOF). The antimicrobial 

resistance pattern was determined using disc diffusion. Of all blood cultures performed, 40.6% 

yielded growth. Klebsiella pneumoniae (26.1%), Klebsiella variicola (18.1%), and E. coli 

(12.4%) were the most frequent pathogens. Most K. variicola were detected at Dessie (61%) and 

Hawassa (36.4%). Almost all Pantoea dispersa (95.2%) were isolated at Dessie. Leclercia 

adecarboxylata, Raoultella ornithinolytica, Stenotrophomonas maltophilia, Achromobacter 

xylosoxidans, Burkholderia cepacia,Kosakonia cowanii andLelliottia amnigena were Rare 

pathogens isolates were identified. MDR frequency of Enterobacteriaceae at Hawassa, Tikur 

Anbessa, Yekatit 12 and Dessie hospital was 95.1%, 93.2%, 87.3% and 67.7%, respectively. 

Carbapenem resistance was detected in 17.1% of K. pneumoniae (n=111), 27.7% of E. cloacae 

(n=22) and 58.8% of Acinetobacter baumannii (n=34). Diverse and emerging gram-negative 

bacterial etiologies of sepsis were identified. High multidrug resistance frequency was detected. 

Both on sepsis etiology types and muti drug resistance (MDR) frequencies, substantial variation 

between hospitals was determined. Standard bacteriological services capable of monitoring 

emerging drug-resistant sepsis etiologies are essential for effective antimicrobial stewardship. 
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Background 

 

Sepsis, a life-threatening condition triggered by an uncontrolled immune response to infection 

resulting in organ dysfunction, gained global recognition as a significant public health concern 

when the World Health Organization (WHO) urged all United Nations (UN) member states in 

May 2017 to enhance sepsis prevention and management [1-3]. In May 2017, the World Health 

Organization (WHO) recognized sepsis as a major public health problem and called all United 

Nations (UN) member states to improve sepsis prevention and management [3]. In 2020, WHO 

noted that approximately 20% of all-cause global deaths are due to sepsis [4], which affects 49 

million people and causes 11 million deaths globally every year [5]. Sepsis disproportionately 

affects neonates, pregnant women, elderly, patients with severe comorbidity, and people living 

in low-resource settings [2]. Though sepsis is treatable [8, 9], antimicrobial resistance (AMR) 

contributes to worsening the consequences of sepsis from longer hospitalization to death [10, 

11]. Resistance to cephalosporins, fluoroquinolones, penicillins,aminoglycosides, monobactams, 

macrolides,andcarbapenems is spreading globally [7, 8, 10, 12, 13]. In 2015, WHO announced 

that AMR represents a major threat to human health [14] and in 2019 the UN declared AMR a 

great threat facing the global community [15, 16]. 

In sub-Saharan countries, including Ethiopia, data are scarce on sepsis etiologies and AMR 

though the problem is assumed to be very large because of various factors [4, 6, 12, 17]. Hence, 

it is crucial time to identify bacterial etiologies and determine their AMR patterns among sepsis 

patients at a larger scale. This policy brief summarizes the level of sepsis and MDR at four 

referral hospitals of Ethiopia (Tikur Anbessa Specialized Hospital (TASH), Yekatit 12 

Specialized Hospital Medical College(Y12HMC) in the central, Hawassa University 

Comprehensive Specialized Hospital (HUCSH) in the southern, and Dessie Referral Hospital 

(DRH) in northern Ethiopia. 

 

 

Main Findings 

 
 There is evidence of a high burden of sepsis in Ethiopian referral hospitals accounting 

40.6%. (DRH (38.2%), HUCSH (29.1%), TASH (24.6%) and Y12HMC (18.5%).) 

 Diverse and emerging gram-negative bacteria etiologies of sepsis were identified (P. 

dispersa (95.2%) was isolated as the second most frequent sepsis etiology) 
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 High multidrug resistance frequency was detected among Enterobacterial and Acinetobacter 

species. Both on sepsis etiology types and MDR frequencies, substantial variation between 

hospitals was determined. 

 Diverse species of Klebsiella, Acinetobacter, Enterobacter, Enterococcus, and Pseudomonas 

were identified. 

 Primary sepsis pathogens were varied between hospitals: K. pneumoniae at TASH and 

Y12HMC, and K. variicola at DRH and HUCSH. 

 Uncommonly, P. dispersa (95.2%) was isolated as the second most frequent sepsis etiology 

at DRH while only a single case was detected at TASH 

 All K. variicola, P. dispersa, and other rare isolates were miss-identified as other gram- 

negative bacteria using the conventional biochemical tests. A very high multidrug resistance 

level was determined among Enterobacterial and Acinetobacter species. 

 A significant magnitude of carbapenem-resistant Enterobacteriaceae and Acinetobacter 

species was detected. 

 
Note: TASH – Tikur Anbessa Specialized Hospital; Y12HMC – Yekatit 12 Specialized Hospital Medical 

College; DRH – Dessie Referral Hospital, HUCSH – Hawassa University Comprehensive Specialized Hospital 

 

 

Policy Implications 

 

 

 There is evidence of high burden of sepsis and variability of sepsis pathogens was 

remarkable in Ethiopia. 

 These findings argue for implementing effective sepsis prevention and control strategies 

at hospitals. Factors that contribute to the high magnitude of sepsis should be investigated 

and addressed. 

 The variability of primary sepsis pathogens between hospitals located in different parts of 

the country is remarkable hence implementation of sepsis prevention and control 

strategies needs to be adapted to specific hospitals. The establishment of microbiology 

laboratories at Ethiopian hospitals and capacitating existing laboratories is necessary to 

improve sepsis and other infections diagnosis and management. 

 The identification of emerging sepsis pathogens at hospitals is striking. All emerging 

sepsis pathogens were initially classified as different gram-negative bacteria and it is only 

the MALDI-TOF typed them correctly. This finding demands the implementation of 
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advanced bacteriological services in Ethiopian hospitals to monitor emerging multidrug- 

resistant bacteria and improve sepsis management. 

 

 The determination of a very high magnitude of multidrug resistance level implies the 

urgency of implementing an effective antimicrobial stewardship program with a 

continuous assessment. 

 

 

Policy Intervention/recommendation: call to action 

 Ministry of Health and Regional Health Bureaus: Urgently implement effective sepsis 

prevention and control strategies tailored to the specific needs of health facilities. 

 Regional Health Bureaus and Hospitals: Prioritize the establishment of new 

microbiology laboratories in hospitals where unavailable, or enhance the capacity of 

existing laboratories to meet standards. 

 Enhance bacteriological services to include advanced capabilities for monitoring 

emerging drug-resistant sepsis etiologies, ensuring timely and accurate diagnosis and 

treatment. 

 Implementing effective antimicrobial stewardship adapted to specific sites is necessary. 

 Research Institute/Universitis: Further large-scale study is necessary in other parts of the 

country. 
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