
Journal of Pediatric Surgery 56 (2021) 213–214

Contents lists available at ScienceDirect

Journal of Pediatric Surgery

j ourna l homepage: www.e lsev ie r .com/ locate / jpedsurg
Commentary regarding prognostic profiling of children with serious

postoperative complications: A novel probability model for failure
to rescue
Max R. Langham
University of Tennessee Health Science Center, 49 North Dunlap Street, Memphis, TN 38105

a b s t r a c ta r t i c l e i n f o
DOI of original article: https://doi.org/10.1016/j.jpedsu
E-mail address: mlangham@uthsc.edu.

https://doi.org/10.1016/j.jpedsurg.2020.09.057
0022-3468/© 2020 Elsevier Inc. All rights reserved.
Article history:
Received 25 September 2020
Accepted 27 September 2020

Key words:
Failure to rescue
Risk profiling
Serious complications
Surgery
Pediatric
This is a commentary on themanuscript byMpody C, Arends J, Aldrink J, et al., titled “Prognostic Profiling of Chil-
dren with Serious Post-Operative Complications: A Novel Probability Model for Failure to Rescue”.
rg.2020.09.054.
© 2020 Elsevier Inc. All rights reserved.
In this issue of the Journal of Pediatric Surgery, Nafiu and colleagues
propose a prognostic index predicting failure to rescue (FTR) defined as
death within 30 days of an operation that was followed by a complica-
tion. FTR, first proposed by Silber et al. [1], has been the focus of increas-
ing attention as a surgical quality metric [2]. Previously, in children,
most of the FTR literature has been focused on cardiac surgical proce-
dures [3]. That is changing. In addition to the present article, this journal
recently e-published a paper by Kim et al. [4] that also looked at FTR
using the NSQIP-Pediatric participant use file. A brief comparison of
these two works may help surgeons caring for children at risk for post-
operative complications.

Both papers estimate an FTR rate of 2.4% and document a higher rate
for children suffering more than 1 complication. Nafiu et al. used data
from 2012 to 2017, while Kim et al. used patients treated between
2012 and 2016 as their cohort. Themethodology used by the teams dif-
fers slightly. Both looked at all cases followed by one or more complica-
tions. Both used descriptive statistics to describe demographic,
comorbidity, and procedure related variables. Both used univariable lo-
gistic regression with the outcome of interest, FTR, to define a group of
variables that were related to FTR. Both found a positive relationship be-
tween the number of preoperative risk factors and FTR, and the number
of complications and FTR, with higher mortality in those patients with
more risk factors and more complications.
Nafiu's group proposed a risk index derived by multiplying the re-
gression coefficient for each risk demographic and preoperative risk fac-
tor by 10, rounding to the nearest integer, and summing all of these
numbers for each patient. They used an internal validation strategy
that iteratively divided the cohort up randomly into derivation and val-
idation groups to estimate the fit of this index with the actual outcomes
of the cases in the cohort. They then divided the patients suffering at
least 1 postoperative complication into 3 groups based on this score
with FTR rates varying from low (0.1), to intermediate (3.3), to high
(22.6). Kim's group used a propensity score, or the probability of having
2 ormore complications derived from amultivariable logistic regression
model with serious complications regressed on all covariates. They then
calculated a score for each patient using the inverse of this probability.
This was used to weight a regression model of FTR with the predictor
being the number of serious complications (1 or 2+). This group then
looked at the type of complication and its impact on FTR for both the
groups having 1 complication and those having 2 or more (Tables 4
and 5). They showed that in both groups there was a significant associ-
ation between the type of complication and FTR.

Following the logic and statistical methods used in these papers re-
quires a lot of effort from our readers. The authors rigorously apply ad-
vanced techniques. All surgeons need to be aware of some real-world
issues from this type of work, and its promise of improved situational
awareness for surgical teams. Data sets and models contain bias that
may impact accuracy of predictive results. The NSQIP-Pediatric risk cal-
culator (https://riskcalculator.facs.org/peds/, accessed on 9/21/2020) is
an example of a tool that is sensitive to the accuracy of data input and
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limited by bias. For instance, that calculator will define risks for gender
specific operations (hypospadias repair, oophorectomy) in the opposite
gender, and provides a mortality risk of 2.9% for an emergent cholecys-
tectomy done on a patientwith ascending cholangitis, septic shock, on a
ventilator, with a hematologic disorder, and an ASA of 3. This estimate is
biased low because of the very low mortality observed for laparoscopic
cholecystectomy, and the fact thatmodern care for thepatient described
would not be a laparoscopic cholecystectomy. The dangers of using ad-
vanced analytics, including artificial intelligence on large data sets that
contain bias, were recently reviewed [5]. Much work remains to be
done to remove this type of bias from data sets used to inform prognos-
tic tools that must be accurate for underrepresented minority children,
those with unfavorable social determinants of health, all ages, including
neonates, and so forth. Future analysis also should pay attention to the
clinical context of risk factors, and to variable interactions.

We should not use such worries to minimize the importance of the
contributions made by these authors. Their ideas may shape the future.
For the present, they (and others) have clearly described aminimal data
set needed to estimate risk of FTR. These variables include age, gender,
race, specific preoperative risk factors such as ventilator and or pressor
dependence, cardiac history, and others. The more of these that are
present, the higher the risk for problems. All surgeons and anesthesiol-
ogists caring for children who need surgical procedures should know
these factors about their patients. A synoptic preoperative status sheet
is a tool thatwould help ensure this baseline awareness of the actual op-
erative risk of every child undergoing surgery. Surgeons and caregivers
should also recognize that occurrence of a postoperative complication
214
is a serious event that dramatically increases the risk of death for their
patient, and that multiple complications rapidly increase this risk. Sur-
geons should also recognize that operations considered low risk result
in a large number of potentially preventable deaths [6].

Finally, surgical leaders, hospital administration, and quality im-
provement workers should be familiar with the concept of FTR and rec-
ognize that, in the future, therewill be increasing interest in using this as
a formal quality metric to compare institutions and providers.
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