
 Ceftazidime-Avibactam is a dominant alternative in the treatment of complicated infections caused by 

multidrug-resistant pathogens in patients with limited treatment options due to estimated higher clinical suc-

cess and survival rates. 

 Given the 700k deaths occurring today per year due to AMR, the 200k lives in risk because MDR and XDR 

and the estimate of 10 million lives at risk per year by 2050 due to the increasing drug-resistant infections, 

WHO9 and Mexican10 government have released an action plan against AMR through strategic objectives 

that needs to be taken into practice. 

 Ceftazidime-Avibactam represents a feasible alternative for Mexican public healthcare system in the fight 

against AMR and an additional option to the current available therapies aiming to complement the range 

of antimicrobial options. 

 The present model has proven robustness due to probabilistic sensitivity analysis results. 

 All efforts aiming the adequate use of antimicrobials in Mexico and over the world are needed and 

claimed since the increasing rates of AMR reduces the opportunity to adequately treat patients with noso-

comial infections. 
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 Antimicrobial resistance (AMR) is a worldwide imminent risk that is taking 200,000 lives every year because of multidrug 

resistance (MDR) and extensively drug resistance (XDR) infections1. 

 That risk will be the cause of 10 millions of deaths attributable to AMR by 2050, causing more deaths than all types of 

cancer by that year1. 

 World Health Organization has defined a list of the most dangerous pathogens for human health and called for inno-

vation and development as priority. The three most dangerous pathogens in this list are: carbapenem-resistant Entero-

bacteriaceae (CRE), Pseudomonas aeruginosa and Acinetobacter baumannii2. 

 In Mexico, there is an increasing resistance rate to currently available antimicrobials among isolated pathogens, same 

pathogens that cause numerous nosocomial infections and expose an unmet need for patients3. 

 The INFORM4 surveillance program, monitoring the in-vitro activity of numerous antimicrobial agents against Entero-

bacteriaceae and Pseudomonas aeruginosa isolates worldwide, reports: 

 Antimicrobial susceptibility of the most common types of infection stratified by pathogen 

 Resistance and susceptibility rates of each pathogen by its MDR, XDR and CRE severity groups based on Clinical 

Laboratory Standards Institute (CLSI) and European Committee on Antimicrobial Susceptibility Testing (EUCAST) 

breakpoints. 

 A retrospective study (INVIFAR 20195) driven on 47 Mexican centers collected 22,943 isolations from Gram-negatives 

and Gram-positives pathogens aiming to settle the state of AMR in Mexican hospitals and finding MDR, XDR and possi-

ble pandrug-resistance (PDR) in Acinetobacter sp., Escherichia coli, Klebsiella sp., Enterobacter sp., and Pseudomonas 

aeruginosa. 

 RHOVE3, a data base collecting data regarding antimicrobial susceptibility in nosocomial infections in Mexican public 

health institutions, shows an incremental rate of AMR to currently available therapies. 

 A cost-effectiveness model developed for hospitalized adults with complicated nosocomial infections entering a last 

line of treatment due to failure to all previous antimicrobial therapies. 

 Infection is controlled and intended to cure through: 

(a)Ceftazidime-Avibactam 

(b)Colistin + Carbapenem 

 Ceftazidime-Avibactam, an extended-spectrum cephalosporin along with a novel non-β-lactam β-lactamase inhibi-

tor, is compared with a combined therapy to assess effectiveness measured as6: 

(a)Proportion of cured patients 

(b)Proportion of alive patients 

 Deterministic and probabilistic sensitivity analyses were conducted to evaluate the robustness of clinical and econom-

ic outcomes and to evaluate the impact of uncertainty within the model6. 

 Time horizon considers full treatment of antimicrobial, since it considers a period shorter than a year, no discount rate 

were used6. 

 The study was conducted considering a Mexican public healthcare system perspective, thus only direct costs were in-

corporated. 

Evidence of Efficacy and Safety_____________________________________________________ 

 Observational studies have been conducted on this population evaluating clinical cure and mortality of new and 

current therapies. Reporting higher proportion of patients cured, less adverse events and lower mortality rates with novel 

alternatives, novel therapies has proven to be feasible alternatives in the treatment of complicated infections6. 

 Shields (2017)6 observational study compares Ceftazidime-Avibactam with combined therapies to evaluate clinical 

success (defined as patients with no infection) and overall survival in patients with carbapenem-resistant Klebsiella 

pneumoniae bacteremia. 

 Carbapenem-resistant Enterobacteriaceae is a subgroup of resistance severity that sometimes belongs to MDR and 

sometimes to XDR. 

Costs__________________________________________________________________________________ 

 The analysis was performed with a public institutional perspective as payer, considering sector specific resource use 

and costs. 

 Costs for comparators were obtained from Mexican public health system public sources considering an average 

length of treatment7. 

 Proportion of patients wit acute kidney injury (AKI) at end of treatment was considered the side effect of antimicrobial 

treatments for complicated infections and the cost was estimated through a Diagnosis Related Groups methodology 

based on a publication in 2014 by the main public healthcare institution in Mexico (IMSS)8 and updated through the of-

ficial accumulated inflation rate. 

 The model structure considers different heath states based on published evidence by Shields (2017)6, Figure 1. 

Figure 1. Cost-Effectiveness Model 

 

 

 

 

 

 

 

 

 

 

 

 

Effectiveness Result: Clinical Success_______________________________________ 

 Ceftazidime-Avibactam offers a higher proportion of patients achieving clinical success6 of 85% versus 40% of Colistin + 

Carbapenem, Table 1. 

 Ceftazidime-Avibactam offers a lower cost per patient with no infection in comparison to Colistin + Carbapenem: USD 

4,542 versus USD 13,596, respectively (Table 1). 

 Ceftazidime-Avibactam is a dominant alternative in comparison to Colistin + Carbapenem in the treatment of compli-

cated infections in patients with limited options due to the raising AMR rates present in Mexico. 
Table 1. Effectiveness Results measured in Clinical Success 

 

 

 

 

Effectiveness Result: 90-Day Survival__________ 

 Ceftazidime-Avibactam is a dominant alternative in 90-day survival offering a higher proportion of patients alive6 at 

end of treatment of 92% versus 55% with Colistin + Carbapenem, Table 2. 

 Furthermore, Ceftazidime-Avibactam results in a lower cost per patient alive compared with Colistin + Carbapenem: 

USD 4,196 versus USD 9,888 (Table 2). 

Table 2. Effectiveness Result measured in 90-day survival 

Intervention Cost 
Incremental 

Cost 
Effectiveness 

Incremental 

Effectiveness 
ICER C/E 

Colistin 

+Carbapenem 
USD 5,439  40%   USD 13,596 

Ceftazidime-

Avibactam 
USD 3,861 -USD 1,578  85%  45% Dominant USD 4,542 

Intervention Cost 
Incremental 

Cost 
Effectiveness 

Incremental 

Effectiveness 
ICER C/E 

Colistin 

+Carbapenem 
USD 5,439  55%   USD 9,888 

Ceftazidime-

Avibactam 
USD 3,861 -USD 1,578  92%  37% Dominant USD 4,196  

 A probabilistic sensitivity analysis was driven to assess the impact of uncertainty on model results around cost-

effectiveness of Ceftazidime-Avibactam versus  Colistin + Carbapenem regarding clinical success. 

 Ceftazidime-Avibactam is dominant with a probability of 70%, cost-effective and no cost-effective with a probability 

of 18% and 12%, respectively. 

Figure 2. Cost-Effectiveness Chart on Clinical Success 
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