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Variable

Rationale and methods

References

A. baumannii
infections per
year

A study of the US National Healthcare Safety Network
(NHSN) found that A. baumannii causes 2.7% of hospital
acquired infections in the US annually.' The US Centers for
Disease Control and Prevention contemporaneously
estimated that 1.7 million hospital acquired infections occur
per year in the US.” Thus, a reasonable base case estimate of
the number of cases of A. baumannii infection per year in the
US is 45,900 (Table 1). Sensitivity analyses were generated
by extrapolation from other datasets. Several European
national surveillance studies found that median A. baumannii
infection rates were 1.8 to 3.6 per 1,000 ICU-days.”” Given
23 million ICU days per year in the US,”® other reasonable
estimates for the number of A. baumannii cases per year in
the US are 42,000-84,000 (23 million x 1.8 (or 3.6)/1000).
Thus, the base case was set at 45,900 cases with a range of
42.,000-84,000 per year in the US (Table 1).

Two separate calculations provided estimates for the number
of global cases. The US possesses 4.5% of the world’s
population.9 Hence, a base case estimate of 45,900 cases in
the US projects to approximately 1,000,000 cases per year
globally (Table 1). As a second estimate, national
surveillance data from Thailand identified 14,000 cases of A.
baumannii per year."” Thailand has 0.98% of the world’s
population, extrapolating to 1.4 million cases per year
globally. Thus the base case estimate of global cases of A.
baumannii was 1 million, with a sensitivity range of +/-
400,000 (given an upper bound estimate of 1.4 million cases).
Finally, 15% of the world population resides in developed
countries.'' Thus total global cases were multiplied by 0.15 to
calculate numbers of cases in developed countries,
representative of a potential market for a pathogen-specific
therapy (Table 1).

1-4,9,10,12

Proportion
carbapenem-
resistant

Carbapenem-resistance rates for A. baumannii have been
rising dramatically over the past decade in the US and
globally, with data from 2011-2012 revealing in excess of
50-60% resistance."”'® The base case estimate of carbapenem
resistance was set at 50% to be conservative relative to recent
publications, with sensitivity analyses run at 15 to 75%
(Table 1).

13-16

Proportion of
global
population
living in a
developed
country

15% of the world population resides in developed countries."
Thus total global cases were multiplied by 0.15 to calculate
numbers of cases in developed countries, representative of a
potential market for a pathogen-specific therapy (Table 1).

11

Direct
healthcare cost
of resistance
per case in US

Several articles have described the impact of carbapenem-
resistance on costs of A. baumannii infections. In one article,
cases caused by imipenem-resistant strains had markedly
increased length of hospital stay and costs, but the differences

17-20
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became non-significant when adjusted for confounding
factors."” In contrast, other studies have found significant
increases in healthcare costs of carbapenem-resistant versus
susceptible A. baumannii infections despite adjustment.'®' In
the most recent study in which careful matching was
conducted, the cost of resistant hospital-acquired infections,
including those caused by A. baumannii, was found to be
$15,626 (95% CI $4,339-$26,913) more than matched cases
caused by susceptible strains of the same pathogens. The
latter number was adjusted to 2013 dollars using the CPI,
resulting in a base case figure of $16,947, with an upper
bound sensitivity of used as the US base case estimate, with
sensitivity analyses run ranging from no extra cost to $29,188
per case (Table 1). Global costs of resistance were adjusted
down by 60% compared to US costs, as described in the

methods.
Ratio of global | In the base case, global resistance costs were assumed to be 22
healthcare 40% of the US costs based on the median relative overall
costs to US healthcare costs of other developed countries compared to the
costs US> Sensitivity analyses were run using the range of

international costs relative to the US (since the US had the
highest costs in the database). Because costs differed
between the US and other countries, costs were separately
calculated for US cases and non-US global cases and then
summed together to generate the total global costs.

Excess Mortality rates for carbapenem-resistant A. baumannii 23-27
mortality infections are well described. However, it is the mortality rate
attributable to attributable to resistance that is potentially reducible by

ineffective availability of new therapy to which the organism is not

therapy resistant. Mortality attributable to resistance was estimated by

comparing mortality rates of initially ineffective versus
effective therapy for carbapenem-resistant A. baumannii >
In calculating the mortality attributable to ineffective therapy,
we focused on studies in which absolute mortality rates were
presented (as opposed to relative rates), since relative
increases calculated by regression analyses due not allow
inclusion of an actual mortality rate in the model.

A recent study from Columbia reported not finding a
statistically significant increase in mortality attributable to
carbapenem-resistance in A. baumannii by multivariate
analysis.”’” However, the authors concluded that their study
was underpowered to detect the difference since the point
estimate (95% confidence interval) of the relative increase in
in mortality was 1.45 (0.74-2.87). Thus this study could not
conclude that there was no impact on mortality of
carbapenem-resistance, and the point estimate and majority of
the confidence interval are consistent with the absolute
increases in mortality we modeled. The same authors
subsequently conducted a systematic review and meta-
analysis of other studies and found that overall, carbapenem
resistance was associated with a greater than doubling of
mortality compared to carbapenem-susceptible A.
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baumannii.?' Nevertheless, to be conservative, we set the
lower bound of the confidence interval for increase in
mortality attributable to inadequate therapy to 1%.

Average life There are no published data on average number of additional 28-31
years gained life-years of patients who survive A. baumannii infection, nor

with effective for quality of life during those years. Therefore, data were

therapy per used from studies of patients with severe sepsis/septic shock

patient and or acute respiratory distress syndrome, which are also severe

health utility infections with high morbidity and mortality, and which can
score of a year | be caused by A. baumannii, to provide a base case and range
of life gained for sensitivity testing (Table 1).
for patient with
resistant
pathogen
infection

28-31
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