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Background. Traditional end points used in registrational randomized, controlled trials (RCTs) often do not allow for complete 
interpretation of the full range of potential clinical outcomes. Desirability of outcome ranking (DOOR) is an approach to the design 
and analysis of clinical trials that incorporates benefits and risks of novel treatment strategies and provides a global assessment of 
patient experience.

Methods. Through a multidisciplinary committee of experts in infectious diseases, clinical trial design, drug regulation, and patient 
experience, we developed a DOOR end point for infectious disease syndromes and demonstrated how this could be applied to 3 
registrational drug trials (ZEUS, APEKS-cUTI, and DORI-05) for complicated urinary tract infections (cUTIs). ZEUS compared 
fosfomycin to piperacillin/tazobactam, APEKS-cUTI compared cefiderocol to imipenem, and DORI-05 compared doripenem to 
levofloxacin. Using DOOR, we estimated the probability of a more desirable outcome with each investigational antibacterial drug.

Results. In each RCT, the DOOR distribution was similar and the probability that a patient in the investigational arm would have a 
more desirable outcome than a patient in the control arm had a 95% confidence interval containing 50%, indicating no significant 
difference between treatment arms. DOOR facilitated improved understanding of potential trade-offs between clinical efficacy and 
safety. Partial credit and subgroup analyses also highlight unique attributes of DOOR.

Conclusions. DOOR can effectively be used in registrational cUTI trials. The DOOR end point presented here can be adapted for 
other infectious disease syndromes and prospectively incorporated into future clinical trials.
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With increasing antibiotic resistance and a dwindling antibac
terial pipeline, clinical trials to evaluate novel anti-infective 
agents are critical [1, 2]. For antibacterial registrational studies, 
we typically rely on noninferiority, phase 3 clinical trials to 
evaluate the safety and efficacy of new antibiotics and to sup
port regulatory approval. While these trials provide meaningful 
information that can allow for drug approval, the results often 

do not directly inform which therapy is best for an individual 
patient [3–5]. Typical trial end points are binary, failing to dis
tinguish important finer gradations of clinical responses that 
can occur over the course of treatment [3–5]. Additionally, ef
ficacy and safety outcomes are analyzed separately, making it 
difficult to combine these results into a single assessment to in
form treatment selection.

Regulatory agencies, including the US Food and Drug 
Administration (FDA), have encouraged pragmatic study de
signs and improved outcome assessments in registrational 
drug trials [6–8]. The Antibacterial Resistance Leadership 
Group (ARLG) has developed and pioneered the use of desir
ability of outcome ranking (DOOR), an approach to the design 
and analyses of clinical trials that uses an ordinal ranking to as
sess clinical outcomes. DOOR incorporates both the benefits 
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and risks of an investigational treatment strategy into a single 
outcome, providing a global assessment of a patient’s experi
ence [3, 4]. ARLG has applied DOOR in observational studies 
[9–11] and has designed prospective trials with DOOR as the 
primary end point (ClinicalTrials.gov: NCT04775953 and 
NCT02891915) [12]. Extending this work, ARLG created a 
multidisciplinary committee comprised of experts in infectious 
diseases, clinical trial design, drug regulation, and patient advo
cacy, including members from academia, FDA, the National 
Institutes of Health, and the pharmaceutical industry, to create 
a standardized DOOR end point that could be used in phase 2/3 
registrational drug trials.

Here, we used data from 3 previously published, noninferior
ity, double-blind, randomized, controlled trials (RCTs) that ad
dressed complicated urinary tract infections (cUTIs) [13–15]. 
Our primary objectives were to develop an infectious diseases 
DOOR that could be used in cUTI trials, demonstrate that 
this approach can be implemented in antibacterial registration
al trials, and explain how DOOR analyses can be presented and 
interpreted.

METHODS

Development of Door Analysis Strategy

In May 2020, the ARLG created an Innovations Working Group 
that included experts in clinical trials, anti-infective drug develop
ment and regulations, statistical analysis, quality of life, and pa
tient advocacy [16]. This committee developed and agreed on a 
generalized DOOR analysis strategy that was adapted from prior 
work in Staphylococcus aureus bloodstream infections [5] and 
could be applied to clinical trials for common infectious disease 
syndromes (Figure 1A). Through iterative feedback and consen
sus building, the committee agreed on how each DOOR event 
would be defined for cUTIs (Figure 1B), as well as for other infec
tious syndromes including acute bacterial skin and skin structure 
infections (ABSSSI), hospital-acquired or ventilator-associated 
bacterial pneumonia (HABP/VABP), and complicated intraab
dominal infections (cIAI) (not shown).

Overview and Design of the Primary cUTI Studies

We approached 6 pharmaceutical sponsors of registrational tri
als for cUTIs. Two sponsors agreed to share deidentified data, 
contributed in-kind from 3 trials (ZEUS, APEKS-cUTI, and 
DORI-05) [13–15]. These studies were noninferiority, double- 
blind, RCTs of patients with cUTIs; we retrospectively analyzed 
them using the described DOOR end point. These studies have 
been previously published, and key characteristics are present
ed in Table 1. ZEUS compared intravenous (IV) fosfomycin to 
IV piperacillin/tazobactam [13]. APEKS-cUTI compared IV 
cefiderocol to IV imipenem [14]. DORI-05 compared IV dori
penem to IV levofloxacin, with a step-down option of oral lev
ofloxacin in both groups after 3 days of IV therapy [15]. 

DORI-05, the oldest cUTI study analyzed, completed enroll
ment in 2006 and used microbiologic eradication as the prima
ry end point without including a clinical component that is now 
recommended by FDA guidance [15, 17]. DORI-05 collected 
data on clinical cure as a secondary end point, which allowed 
us to incorporate this into our DOOR analysis. All trials used 
a similar time frame for the test of cure (TOC) visit (range, 
day 14–25); however, APEKS-cUTI and DORI-05 monitored 
adverse events (AEs) for a longer duration than ZEUS. For 
DORI-05, we noted a discrepancy between the TOC time frame 
stated in the protocol (end of therapy plus 6–9 days) and the 
published article (end of therapy plus 5–11 days) [15]. For 
our primary DOOR analysis, we used the TOC time frame stat
ed in the published article (Table 1); however, as a sensitivity 
analysis, we performed the DOOR analysis using the time 
frame stated in the protocol, and the results were similar 
(data not shown).

Application of DOOR Analysis Strategy and Abstraction of Key Variables

Using the DOOR analysis strategy (Figure 1), we retrospectively 
assigned each study participant a mutually exclusive rank of 1 
through 5. Rank 1 represented the most desirable outcome 
and included anyone who was alive and did not experience 
any of the undesirable, prespecified events. Rank 5 represented 
the least desirable outcome and included all patients who died. 
Ranks 2 through 4 included patients who were alive but had 1, 2, 
or 3 events, respectively. The events included in the DOOR 
analysis were categorized as absence of clinical response, infec
tious complications, and serious AEs (SAEs; Figure 1).

We abstracted data on “absence of clinical response” from 
each study’s clinical response variable performed at the TOC. 
While each study defined clinical response slightly differently, 
all studies required patients to have resolution or improvement 
of cUTI symptoms without recurrence of symptoms at TOC. 
We did not include a microbiologic eradication component. 
Patients who did not meet the study’s clinical cure definition 
(ie, patients with clinical failure, indeterminate or missing out
comes) were defined as having an absence of clinical response 
in the DOOR analysis. In sensitivity analyses, we modified the 
adjudication of patients with indeterminate or missing out
comes in the following 3 ways: patients with indeterminate/ 
missing outcomes were ranked above those with clinical failure 
when they otherwise had the same rank (“tie-breaker” analy
sis), patients with indeterminate/missing outcomes were 
counted as having clinical cure, and patients with indetermi
nate/missing outcomes were excluded.

For the DOOR category of infectious complications, 2 board- 
certified infectious diseases physicians (J. H. A. and H. W. B.) 
reviewed all recorded AEs from the trials and determined if 
any event met criteria for 1 of the predefined cUTI infectious 
complications (renal or intraabdominal abscess, septic shock, 
bacteremia with the same bacteria identified in the original 
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urine culture, recurrent UTI or pyelonephritis after TOC, or 
Clostridioides difficile). The physicians were blinded to treat
ment assignment and followed a standard operating procedure 
reviewed by all committee members. Agreement between the 
reviewers had to be unanimous, and any events that were unable 
to be resolved were taken back to the full committee. During the 
review, 2 additional AE terms (epididymo-orchitis and prostatic 
abscess) were included as infectious complications as they were 
determined by the committee to be consistent with the defini
tion. All infectious complications had to be identified after pa
tient enrollment and occur during the period each trial set for 
AE monitoring (Table 1).

SAEs were defined according to the International Council 
for Harmonisation of Technical Requirements for 

Pharmaceuticals for Human Use (ICH) E6 Good Clinical 
Practice guidelines, which are endorsed by the FDA (21 CFR 
312.32) [18]. An AE was coded as serious if the event resulted 
in death, was life-threatening, required inpatient hospitaliza
tion or prolongation of existing hospitalization, resulted in per
sistent or significant disability/incapacity, or was a congenital 
anomaly/birth defect. We included all SAEs and deaths that oc
curred during the same follow-up time that AEs were moni
tored for (Table 1).

Statistical Analyses

Our primary analysis used the modified intention-to-treat 
(mITT) population for each study, defined as all randomized 
patients who received at least 1 dose of the study drug. This 

Figure 1. DOOR analysis strategy. A, The generalized DOOR analysis strategy that could be applied to any infectious diseases clinical trial. B, Details of how the DOOR 
component events were defined a priori for cUTI trials. Abbreviations: ARLG, Antibacterial Resistance Leadership Group; cUTI, complicated urinary tract infection; DOOR, 
desirability of outcome ranking; UTI, urinary tract infection. aQuality-of-life markers, when available, could be used as a tiebreaker for patients with the same rank. bDefined 
as lack of global resolution of index infection or recurrence of index infection before test of cure. cDefined as a newly identified complication or progression of the original 
infection that was not present at enrollment, including the development of Clostridioides difficile. dDefined according to International Council for Harmonisation of Technical 
Requirements for Pharmaceuticals for Human Use (ICH) E6 Good Clinical Practice guidelines. eAdded after the initial review of adverse events from the cUTI trials with 
agreement by the ARLG Innovations Committee.
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was different than the population used in the primary studies’ 
analyses, which included a microbiologic criterion. For each 
study, we compared the DOOR distribution between treatment 
groups and calculated the probability of a more desirable out
come with one treatment compared to the other (DOOR prob
ability; Wilcoxon Mann–Whitney U statistic adjusted for tie) 
with a corresponding 2-sided 95% confidence interval (CI) 
[19]. We also calculated this probability for each DOOR com
ponent. A DOOR probability of 50% indicates no difference.

Additionally, we defined and analyzed prioritized DOORs, 
one prioritizing efficacy and another prioritizing safety. 
When comparing 2 patients with the same number of events, 
the DOOR prioritizing efficacy prioritized avoidance of clinical 
failure over SAEs or infectious complications and the DOOR 
prioritizing safety prioritized avoidance of SAEs and infectious 
complications over clinical failure.

We performed subgroup analyses that were decided by the 
committee prior to data analysis to assess treatment effect het
erogeneity based on patient characteristics, including age, in
fection type (cUTI or acute pyelonephritis), and creatinine 
clearance. The DOOR component and subgroup analyses 
were not adjusted for multiple comparisons.

Partial Credit Analysis

We performed a partial credit analysis using 3 hypothetical 
scoring keys (scenarios A, B, and C) [3]. In this analysis, the 
DOOR categories are scored like an academic test. The most 
desirable rank (rank 1) is assigned a score of 100 and the least 
desirable rank (rank 5) is assigned a 0. Ranks 2–4 are assigned 

“partial credit” (a score between 0 and 100) while maintaining 
the original rank order [3]. Patients or clinicians may customize 
the partial credit analysis by selecting a grading key based on 
their own preferences. For example, one patient may value sur
vival over all other outcomes, whereas another may only want 
to survive if they are able to maintain a certain lifestyle. Partial 
credit scoring can be prespecified in clinical trial design for 
transparency, informed from quality-of-life studies or from a 
survey of expert clinicians regarding a grading key. 
Treatment comparisons are made by comparing mean partial 
credit scores between treatments, using the Welch t test and re
lated methods. A 95% CI for the difference that contains zero 
indicates no significant difference in mean partial scores be
tween treatment groups. The advantages of the partial credit 
scoring approach are that it strategically scores the DOOR cat
egories to account for nonuniform steps between categories 
and it has an intuitive interpretation given the 100-point scale.

All analyses were conducted using SAS v9.4 (SAS Institute, 
Cary, NC) or R statistical software R 4.0.3 (R Foundation for 
Statistical Computing, Vienna, Austria).

RESULTS

All 3 trials had more than 400 participants included in the 
mITT analysis (range, 448–748; Table 1). Each study demon
strated that the investigational drug being studied (ie, fosfomy
cin, cefiderocol, and doripenem) was noninferior to the 
comparator in the primary analysis. The trials did not identify 
any significant safety concerns [13–15]. Doripenem and cefi
derocol are now FDA approved for the treatment of cUTIs, 

Table 1. Study Characteristics of the 3 Randomized Controlled Trials Analyzed Using Desirability of Outcome Ranking

Characteristic ZEUS APEKS-cUTI DORI-05

Number of participants, intention to treat 
(modified intention to treat)a

465 (464) 452 (448) 753 (748)

Study design Multicenter, double-blind, noninferiority, 
RCT

Multicenter, double-blind, noninferiority, 
RCT

Multicenter, double-blind, 
noninferiority, RCT

Years of enrollment May 2016–January 2017 February 2015–August 2016 December 2003–March 2006

Study drugs Fosfomycin vs piperacillin/tazobactam Cefiderocol vs imipenem Doripenem vs levofloxacin

Primary diagnosis, n (%)b

Complicated urinary tract infection 223 (48) 333 (74) 427 (56)

Acute pyelonephritis 242 (52) 119 (26)c 326 (43)c

Duration of therapy 7 days (14 if bacteremia) 7–14 days 10 days (14 days if 
bacteremia)d

TOC timeframe Day 19 (+2) EOT + 7 days (±2) 
(approximately day 14–21)

EOT + 5–11 dayse 

(approximately day 15–25)

Time frame for monitoring adverse events Day 26 (±2) EOT + 28 days 
(approximately day 35–42)

EOT + 28–42 days 
(approximately day 38–56)

Original primary outcome Overall success (clinical cure and 
microbiologic eradication) at TOC

Overall success (clinical cure and 
microbiologic eradication) at TOC

Microbiologic eradication at 
TOC

Abbreviations: EOT, end of study drug therapy; RCT, randomized, controlled trial; TOC, test of cure.  
aModified intention to treat was defined as all randomized patients who received any amount of study drug.  
bBased on intention-to-treat population.  
cDefined as acute, uncomplicated pyelonephritis.  
dPatients in both treatment groups were eligible to switch to oral levofloxacin after 3 days of intravenous therapy if prespecified clinical criteria were met.  
eAs published in Naber et al [15]. The original study protocol stated EOT + 6–9 days.
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and fosfomycin’s new drug application is pending due to the 
coronavirus disease 2019 pandemic, awaiting FDA inspections 
of foreign manufacturing facilities.

The DOOR distribution was not significantly different in 
each study. Most patients were in rank 1, alive without any un
desirable events (range, 68%–89%; Figure 2). In ZEUS, the 
probability that a patient in the fosfomycin group would have 
a more desirable outcome than a patient in the piperacillin/ta
zobactam group was 49.6% (95% CI, 46.7%–52.5%). In 
APEKS-cUTI, the probability that a patient in the cefiderocol 
group would have a more desirable outcome than a patient in 
the imipenem group was 50.1% (95% CI, 46.4%–53.7%). In 
DORI-05, the probability that a patient in the doripenem arm 
would have a more desirable outcome than a patient in the lev
ofloxacin arm was 51.0% (95% CI, 47.6%–54.3%). Sensitivity 
analyses modifying the handling of indeterminate or missing 
clinical efficacy cases resulted in similar conclusions for 
ZEUS or APEKS-cUTI. However, for DORI-05, the trial that 
had the largest proportion of missing or indeterminate values, 
there was a significant change in the DOOR probability favor
ing levofloxacin in 2 of the sensitivity permutations 
(Supplementary Figure 1).

As a composite outcome, the DOOR components (absence 
of clinical response, infectious complications, SAEs, and death) 
should be thoroughly analyzed. Results for each trial are dis
played in Figure 3 and Supplementary Table 1. In ZEUS, signif
icant differences between treatment arms were not observed for 
each component. However, in APEKS-cUTI, patients in the ce
fiderocol arm had a more desirable outcome when infectious 
complications were analyzed. In DORI-05, patients in the dor
ipenem arm had a more desirable outcome for the clinical 

efficacy variable but a less desirable outcome when infectious 
complications were assessed, illustrating a risk–benefit trade- 
off. The DOOR probabilities for the DOORs prioritizing effica
cy and safety were similar to the original DOOR (Figure 3).

In subgroup analyses, the DOOR probabilities had wide CIs 
but were overall similar when treatment arms by age, infection 
type, and creatinine clearance were compared (Supplementary 
Figures 2–4).

Partial Credit Analysis

Three hypothetical scenarios that could represent different pa
tient preferences were evaluated using partial credit (Figure 4). 
In scenario A, the hypothetical patient only cares about surviv
ing the infection (this is equivalent to mortality as the primary 
end point). For scenario B, the patient places significant value 
on avoiding complications and only wants to survive the infec
tion if they do not experience any significant undesirable 
events. The patient in scenario C has a more compromising 
grading key but still views death as significantly worse than 
having several, nonfatal AEs. In all 3 trials, we did not observe 
a significant difference in the mean partial credit scores be
tween treatment arms for any of the patient scenarios 
(Figure 4).

DISCUSSION

Here, we describe the development of an infectious diseases 
DOOR end point and demonstrate how this can be applied 
to cUTI trials. Our DOOR end point includes different and im
portant clinical components, including treatment efficacy, in
fectious complications, SAEs, and death. These analyses 

Figure 2. Desirability of outcome ranking distribution by treatment groups for each clinical trial analyzed. The events are defined in Figure 1 and include absence of clinical 
response, infectious complications, serious adverse events, and death. Abbreviations: DOR, doripenem; FDC, cefiderocol; FOS, fosfomycin; IMP, imipenem-cilastatin; LVX, 
levofloxacin; TZP, piperacillin/tazobactam.
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demonstrate that it is feasible to use DOOR in phase 2/3 mul
ticenter RCTs and that DOOR could be used to evaluate novel 
anti-infective agents, including as part of the regulatory ap
proval process. The studies analyzed spanned a wide range of 
years, enrolling participants from 2003 through 2017, support
ing the applicability of this analysis. Additionally, DOOR can 
be used in subgroup analyses that can identify groups of pa
tients with the most favorable risk-to-benefit balance. The 

DOOR end point we created can be adapted to fit other infec
tious diseases and should be prospectively incorporated in fu
ture trials.

While the 3 RCTs analyzed in this study were designed as 
noninferiority studies, the DOOR analysis allows for an assess
ment of superiority of the investigational drug based on the 
overall patient experience, the most important question for 
guiding clinical practice. Overall, the DOOR analysis 

Figure 3. Forest plot demonstrating the DOOR probabilities for the DOOR, DOOR prioritized for efficacy and safety, and the DOOR components (treatment failure, infectious 
complications, serious adverse events, and death) for each clinical trial (A. ZEUS; B. APEKS-cUTI; C. DORI-05). Abbreviations: CI, confidence interval; DOR, doripenem; DOOR, 
desirability of outcome ranking; FDC, cefiderocol; FOS, fosfomycin; IMP, imipenem-cilastatin; LVX, levofloxacin; SAE, serious adverse events; TZP, piperacillin/tazobactam.
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demonstrated concordant results to the primary published 
analysis of each study, that the investigational antibiotic pro
vided comparable efficacy to the established drug [13–15]. 
However, DOOR provided more detailed information to pa
tients and clinicians about the overall patient outcomes (risks 
and benefits) and how their experiences compared across treat
ments. This is most clearly exemplified in DORI-05 where, de
spite the overall DOOR probability being close to 50%, we 
observed differences in the components of clinical efficacy 
and infectious complications. This delineation can help clini
cians and patients make more informed decisions on the best 
treatment regimen and should be part of shared decision mak
ing. For example, an elderly patient who is minimally sympto
matic with a cUTI but has many comorbidities may want to use 
levofloxacin over doripenem, which was more likely to result in 
a desirable outcome when the focus was on infectious 

complications and possibly SAEs. A younger patient whose 
cUTI has caused a significant disruption in their quality of 
life may prioritize clinical efficacy over AEs and thus prefer 
doripenem over levofloxacin. This analysis may also be helpful 
to drug regulators and could potentially be included in the 
package insert.

In all 3 cUTI studies analyzed, a large majority of patients ex
perienced none of the prespecified undesirable events. 
However, there are likely differences in this group that we could 
not ascertain due to limitations in data collection and the in
ability to differentiate nuances in patient outcomes. Recent 
work analyzing health-related quality of life (HRQoL) in pa
tients with S. aureus and gram-negative bacterial bloodstream 
infections demonstrated that these infectious conditions have 
a significant impact on HRQoL [20]. Patient-reported out
comes that involve HRQoL may help further differentiate 

Figure 4. DOOR partial credit analysis. Scenario A represents a patient who values only survival (equivalent to a mortality outcome). Scenario B represents a patient who 
places more value on minimizing complications and would not accept any undesirable event. Scenario C represents a patient who places significant value on survival but 
balances this with wanting to avoid some complications. For each scenario, the mean of the partial credits scores is calculated for each treatment group and then the dif
ference between groups is obtained. A difference with a 95% CI that overlaps zero indicates no significant difference between groups. Abbreviations: CI, confidence interval; 
DOR, doripenem; DOOR, desirability of outcome ranking; FDC, cefiderocol; FOS, fosfomycin; IMP, imipenem-cilastatin; LVX, levofloxacin; NA, not applicable; TZP, piperacillin/ 
tazobactam.
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patients with similar DOOR ranks. Future clinical trials can be 
designed to take a proactive and structured approach to sys
tematically capture patient-reported outcomes as part of the 
DOOR end point, allowing for more complete characterization 
of the patient experience. Further work is needed to determine 
how to best incorporate HRQoL into DOOR.

The DOOR framework is strengthened by the fact that it was 
developed based on prior published work and through a mul
tidisciplinary collaboration of experts. We were able to partner 
with 2 pharmaceutical companies that did not sponsor this 
study or participate in the analysis but were willing to share 
their clinical trial data to further this work. The FDA has pre
viously partnered with the Foundation for National Institutes 
of Health Biomarkers Consortium [7] and the Clinical Trials 
Transformation Initiative [8] to explore novel end points for 
drug trials that target hospital-acquired and ventilator- 
associated bacterial pneumonia; however, we are unaware of 
other collaborative efforts that involve such a diverse group 
of stakeholders in the field of anti-infective drug development.

Our study is limited due to its retrospective approach. We re
lied on the definition of clinical efficacy derived from FDA 
guidance and assessed by primary study investigators [17]. 
We could not collect new data, and this created difficulty in cat
egorizing patients with indeterminate or missing responses. 
Microbiologic parameters were not included in our DOOR 
end point as the committee believed that microbiologic persis
tence, without associated clinical symptoms, did not impact 
how a patient “feels, functions, or survives.” We focused instead 
on capturing clinical recurrence of cUTI in the DOOR event 
categories. The emergence of antimicrobial resistance may be 
a parameter to include in the future; however, these data 
were not available. The frequency of infectious complications 
was abstracted from coded data recorded for all AEs, and we 
could not ensure standardized reporting of our infectious com
plications of interest. Last, in registrational trials such as these, 
high-risk patients are often excluded, which may minimize the 
number of AEs reported. The infectious complications we in
cluded, as well as mortality, occurred infrequently. Future anal
yses that include a larger number of infectious complications in 
the DOOR end point may be informative.

In conclusion, this work provides a foundation for using 
DOOR in clinical trials that investigate cUTIs and other infec
tious diseases. Prospective studies would benefit from creation 
of specific case report forms for measuring DOOR based on rel
evant clinical outcomes, prespecified infectious complications, 
and important AEs. Future work will involve refining the 
DOOR end point for cUTIs once it has been used prospectively 
as well as applying our DOOR end point to other common en
try indications for anti-infective agents including ABSSSI, 
HABP/VABP, and cIAI. DOOR provides crucial information 
on the patient experience based on the benefits and harms as
sociated with novel anti-infective agents and gives clinicians 

and patients more actionable information than is typically 
gained through current registrational trials.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases online. 
Consisting of data provided by the authors to benefit the reader, the posted 
materials are not copyedited and are the sole responsibility of the authors, 
so questions or comments should be addressed to the corresponding 
author.
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