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IMPORTANCE Caustic ingestion in adults may result in death or severe digestive sequelae. The
scarcity of nationwide epidemiological data leads to difficulties regarding the applicability of
their analysis to less specialized centers, which are nevertheless largely involved in the
emergency management of adverse outcomes following caustic ingestion.

OBJECTIVE To assess outcomes associated with caustic ingestion in adults across a nationwide
prospective database.

DESIGN, SETTINGS, AND PARTICIPANTS Adult patients aged 16 to 96 admitted to the
emergency department for caustic ingestion between January 2010 and December 2019
were identified from the French Medical Information System Database, which includes all
patients admitted in an emergency setting in hospitals in France during this period.

EXPOSURE Esophageal caustic ingestion.

MAIN OUTCOMES AND MEASURES The primary end point was in-hospital patient outcomes
following caustic ingestion. Multivariate analysis was performed to assess independent
predictors of in-hospital morbidity and mortality.

RESULTS Among 22 657 226 patients admitted on an emergency outpatient basis, 3544
(0.016%) had ingested caustic agents and were included in this study. The median (IQR) age
in this population was 49 (34-63) years, and 1685 patients (48%) were women. Digestive
necrosis requiring resection was present during the primary hospital stay in 388 patients with
caustic ingestion (11%). Nonsurgical management was undertaken in 3156 (89%). A total of
1198 (34%) experienced complications, and 294 (8%) died. Pulmonary complications were
the most frequent adverse event, occurring in 869 patients (24%). On multivariate analysis,
predictors of mortality included old age, high comorbidity score, suicidal ingestion, intensive
care unit admission during management, emergency surgery for digestive necrosis, and
treatment in low-volume centers. On multivariate analysis, predictors of morbidity included
old age, higher comorbidity score, intensive care unit admission during management, and
emergency surgery for digestive necrosis.

CONCLUSIONS AND RELEVANCE In this study, referral to expert centers was associated with
improved early survival after caustic ingestion. If feasible, low-volume hospitals should
consider transferring patients to larger centers instead of attempting on-site management.
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C austic ingestion in adults may result in death or severe
digestive sequelae.1 Reported emergency mortality and
morbidity rates after massive ingestion of strong caustic

agents range from around 13% to 16% and 36% to 80%,
respectively.1-3 Following initial conservative management, 14%
to 37% of patients develop esophageal strictures.4,5 Both early
and late complications associated with caustic ingestion re-
quire significant health care resource utilization and can have a
long-term negative impact on patient survival and nutritional
outcomes.3,6

One limitation in the literature is that the few studies fo-
cusing on this topic are reported from high-volume referral
centers, which have important expertise in esophageal
surgery. The scarcity of nationwide epidemiological data
leads to difficulties regarding the applicability of their analy-
sis to less-specialized centers, which are nevertheless fre-
quently involved in the emergency treatment of patients fol-
lowing caustic ingestion. Several large epidemiological data
sets worldwide have been reported,7-9 but their interpreta-
tion is hindered by the fact that those reports include all caus-
tic injuries, with no specific focus on caustic ingestion.10 The
aim of the present study was to analyze nationwide epidemi-
ology and early outcomes associated with caustic ingestion in
France across a 10-year period.

Methods
In line with legislation in France on noninterventional, retro-
spective data analyses, neither specific written consent nor ap-
proval by an independent ethics committee was required for
the present study. The study followed the Reporting of Stud-
ies Conducted Using Observational Routinely Collected Data
(RECORD) guidelines.11

Programme De Médicalisation Des Systèmes
D’informations Database
Data were extracted from the French Medical Information
System Database Programme De Médicalisation Des Sys-
tèmes D’informations (PMSI).12 PMSI is a national prospec-
tive database that includes patients from all public and pri-
vate hospitals in France. It relies on standardized discharge
reports following hospital admissions: each report is a collec-
tion of 1 or more summaries from each medical unit to which
patients were referred to during their hospital stay. Diagnoses
are coded using the International Statistical Classification
of Diseases and Related Health Problems, Tenth Revision
(ICD-10). Therapeutic procedures are coded using the Classi-
fication Commune des Actes Médicaux (CCAM), which is a
national standardized medical and surgical procedures
classification.13 As patients may have several hospital stays,
each patient is identified in PMSI using a unique anonymous
identification number. This number is generated using the
patient’s social security number, date of birth, and sex and
allows for exhaustive life-long recording of all hospital
admissions in France. Because all discharge reports are com-
pulsory and represent the basis of hospitals fundings, the
PMSI database is complete, and its validity has been con-

firmed by cross-referencing with other prospective cohort
databases.14-16

Patient Identification
Data from January 2010 to December 2019 were extracted from
the PMSI database. All patients admitted on an emergency out-
patient basis for esophageal caustic ingestion were identified
and included in the present study. Esophageal caustic inges-
tion was defined as primary diagnoses, coded T281 or T286 ac-
cording to the ICD-10 classification. Pediatric patients aged 15
years and younger and patients with nonvalid unique identi-
fication numbers were excluded from the analysis.

Variable and Outcome Definitions
Data regarding patient demographic characteristics was ex-
tracted from the database. ICD-10 codes of the associated di-
agnoses were used to identify any associated psychiatric
conditions or comorbidities, which were graded according to
the Charlson comorbidity index17,18 (eTable 1 in the Supple-
ment). Psychiatric disease and unintentional ingestion were
also recorded (eTable 1 in the Supplement). The nature of in-
gestion (ie, unintentional or intentional) relied on reporting
from patients and coded as X49 according to ICD-10. The pres-
ence of psychiatric disorders was defined by ICD-10 codes F0
through F7. These codes were independent. Intensive care
unit (ICU) management was recorded together with artificial
ventilator assistance and blood transfusion (eTable 2 in the
Supplement).

All therapeutic procedures were identified according to the
CCAM (eTable 2 in the Supplement). Emergency surgical pro-
cedures were categorized as esophagectomy; gastrectomy;
colectomy; and small-bowel, spleen, and pancreatic resec-
tions. Removal of organs other than the stomach and the
esophagus was defined as extended resection. Construction
of feeding jejunostomy was also recorded. In the absence of
transmural necrosis, patients were offered nonoperative treat-
ment. This included on-demand ICU assistance of vital func-
tions (kidney, circulatory, respiratory), nursing, psychologi-
cal support, and gradual resumption of oral nutrition.

Mortality and morbidity were defined as in-hospital death
and complications, respectively. Complications were re-
corded according to the ICD-10 codes shown in eTable 3 in the
Supplement. Reconstructive surgery was defined as an eso-
phagocoloplasty or gastroplasty procedure during the study
period.

Key Points
Question What are the outcomes associated with caustic
ingestion in adults?

Findings In this observational study, 1198 patients (34%)
presented complications following caustic ingestion, mostly
pulmonary; 388 (11%) required surgery for digestive necrosis; and
284 (8%) died. Severity of ingestion and hospital volume were
associated with mortality.

Meanings Emergency management of caustic injuries in
high-volume centers may improve survival rates.
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Center volume was defined as the number of caustic
ingestion incidents per center during the study period. This
variable was categorized using the cutoff of tercile to create 3
categories of similar size. According to the number of patients
treated per year, centers were graded as low volume (fewer
than 2 patients per year), middle volume (2 to 9 patients per
year) and high volume (more than 9 patients per year). Using
the same method, centers were also categorized by the num-
ber of oncologic esophageal resections performed yearly as
low volume (fewer than 5 esophageal resections per year),
middle volume (5 to 55 esophageal resections per year), and
high volume (more than 55 esophageal resections per year).
Data on patient referral to another center after initial admis-
sion were analyzed. To define center volumes and for further
statistical analyses, patients were categorized by center of
presentation.

Statistical Analysis
Statistical analysis was performed using R version 4.1.2 (the
R Foundation). Descriptive analyses are presented as medi-
ans and IQRs or means and SDs for quantitative data and as
numbers and percentages for categorical variables. Univari-
ate analyses were performed with general linear models for bi-
nary outcomes and linear models for continuous outcomes
using the publish package for R version 2020.12.23 (the R Foun-
dation). Multivariate analysis was conducted according to a lo-
gistic resection, using a general linear model. All variables with
a P value less than .20 in univariate analysis were included in
the multivariate model. Multivariate analysis results are pre-
sented as odds ratios (ORs) with 95% CIs. All tests were 2-tailed
with a level of significance set at P < .05. A correlation matrix
was performed to assess collinearity.

Results
Patients
Across the study period, a total of 22 657 226 patients were ad-
mitted in hospitals in France on an emergency outpatient ba-
sis. Included in this study were 3544 patients (0.016%) who
were admitted with caustic ingestion. These patients were
treated in a total of 435 hospitals, including 404 low-volume
centers (93%), 27 medium-volume centers (6%), and 4 high-
volume centers (1%). Overall, 1124 patients (32%) were treated
in low-volume centers, 1224 (34%) in medium-volume cen-
ters, and 1196 (34%) in high-volume centers. Of 2348 patients
admitted in low- and medium-volume centers, 76 (3.2%) were
transferred to a larger center; of these, 24 (1%) were trans-
ferred within 24 hours and 66 (2.8%) within 48 hours of caus-
tic ingestion. Patient characteristics are shown in Table 1. The
median (IQR) age was 49 (34-63) years, and 1685 patients (48%)
were women. Ingestion was recorded as unintentional in 381
patients (11%), and 2546 patients (72%) had a history of psy-
chiatric disease. The nature of the ingested agent was speci-
fied in 1185 (33%) patients and included 221 acids, 604 alka-
lis, and 360 other agents. The number of hospital admissions
for caustic ingestion per year was stable, while the number of
unintentional ingestion incidents increased steadily across the

study period. Fewer than 5% (34 of 744) of ingestion inci-
dents were unintentional at the beginning of the study pe-
riod compared with nearly 20% (119 of 671) at the end of the
study period (Figure, A).

Emergency Management
Endoscopy was used to assess the severity of caustic injuries
in 2033 patients (57%) and computed tomography (CT) in
1355 (38%); 969 (27%) patients had neither CT nor endoscopy.
The use of endoscopy was stable throughout the study
period. The use of CT increased steadily from 23% (169 of 744
patients) from January 2010 to December 2011 to 52% (349 of
671 patients) from January 2018 to December 2019 (P < .001)
(Figure, B).

Table 1. General Characteristics of 3544 Patients Treated
for Caustic Ingestion

Characteristic No. (%)
Age, median (range), y 49 (34-63)

Female 1685 (47.5)

Male 1859 (52.5)

Comorbidities

Charlson comorbidity index

0 2617 (73.8)

1-2 545 (15.4)

3-4 175 (4.9)

>4 207 (5.8)

Congestive heart failure 81 (2.3)

Myocardial infarction 71 (2.0)

Pulmonary disease 188 (5.3)

Diabetes 186 (5.2)

Kidney disease 79 (2.2)

History of cancer 283 (8.0)

Metastatic cancer 113 (3.2)

Psychiatric disease 2546 (71.8)

Unintentional ingestion 381 (10.8)

Volume of caustic ingestion cases per center

High (>9/y) 1196 (33.7)

Middle (2-9/y) 1224 (34.5)

Low (<2/y) 1124 (31.7)

Indirect markers of severity

Intensive care unit admission 1418 (40.0)

Ventilatory assistance in the first 2 d of
management

370 (10.4)

Transfusion in the first 2 d of management 122 (3.4)

Surgical management

Emergency resection 388 (10.9)

Esophagogastrectomy 103 (27)

Isolated esophageal resection 156 (40)

Isolated gastric resection 98 (25)

Extended surgerya 49 (1.4)

Aborted resection 31 (0.9)

Nutritional enterostomy without resection 245 (6.9)

Tracheostomy 202 (5.7)

a Extended resection refers to resection of other organs (duodenum, pancreas,
bowel, colon, or spleen) associated with esophageal and gastric resections.
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Surgical resection was performed in 388 patients (11%) dur-
ing the primary hospital stay and included 156 esophageal re-
sections (40%), 103 esophagogastrectomies (27%), and 98 gas-
tric resections (25%). Extended resection was undertaken in
49 patients (1%) and included 22 pancreatic, 13 colonic, 16
small-bowel, and 18 splenic resections. The resection proce-
dure was aborted in 31 patients (8%) owing to extensive diges-
tive necrosis.

Nonsurgical management was undertaken in 3156 pa-
tients (89%). Of these, 1047 patients (33%) were admitted to
an ICU, 346 (11%) received vasopressors for circulatory fail-
ure, 236 (7.5%) required ventilatory assistance, and 24 (0.8%)
underwent kidney filtration. Because of inability to resume oral
nutrition, a feeding jejunostomy was constructed in 245 pa-
tients not undergoing surgical intervention.

Early Outcomes
A total of 1198 patients (34%) experienced complications,
and 294 (8%) died. Pulmonary complications were the most
frequent adverse events, occurring in 869 patients (24%).
During emergent management, 1418 patients (40%)
required ICU admission. Preoperative respiratory assistance
was necessary in 370 patients (10%), and 122 patients (3%)
required blood transfusion. Overall, 202 patients (6%)

underwent tracheotomy for the management of respiratory
complications.

Among patients who underwent surgery for digestive ne-
crosis, 294 (76%) experienced complications, and 96 (25%)
died. Mortality rates associated with esophagectomy, gastrec-
tomy, esophagogastrectomy, extended resection, and aborted
surgery were 17%, 17%, 21%, 37%, and 100%, respectively.
Among 3156 patients who underwent nonsurgical treatment,
in-hospital mortality and morbidity rates were 6% (n = 198) and
29% (n = 904), respectively (Table 2).

Results of univariate analysis regarding postingestion
mortality risk factors are shown in Table 3. Correlation matrix
between variables are shown in the eFigure in the Supple-
ment. On multivariate analysis, independent predictors of
mortality included older age (OR, 1.06; 95% CI, 1.05-1.07;
P < .001), higher comorbidity score (OR, 1.14; 95% CI, 1.08-
1.20; P < .001), suicidal ingestion (OR, 3.45; 9%% CI, 1.85-7.14;
P < .001), ICU admission (OR, 4.42; 95% CI, 3.17-6.21;
P < .001), emergency surgery for digestive necrosis (OR, 3.44;
95% CI, 2.47-4.78; P < .001), and treatment in low-volume
centers (OR, 1.45; 95% CI, 1.01-2.08; P = .04).

Results of univariate analysis regarding postingestion mor-
bidity risk factors are shown in Table 4. On multivariate analy-
sis, independent predictors of morbidity included older age
(OR, 1.02; 95% CI, 1.02-1.03; P < .001), higher comorbidity score
(OR, 1.07; 95% CI, 1.03-1.11; P < .001), ICU admission (OR, 8.07;
95% CI, 6.72-9.70; P < .001), and emergency surgery for di-
gestive necrosis (OR, 2.82; 95% CI, 2.16-3.71; P < .001).

Mortality and morbidity analyses were performed using
center categorization according to the number of oncological
esophageal resections per year and yielded similar results
(eTables 4 and 5 in the Supplement). The management of caus-
tic ingestion in centers performing fewer than 5 esophageal re-
sections per year was an independent predictor of mortality.
Morbidity and mortality rates were not different between
patients who ingested acids vs those who ingested alkalis
(eTable 6 in the Supplement).

Therapeutic Endoscopy and Esophageal Reconstruction
Therapeutic endoscopy was used for stricture management in
409 patients (12%); of these, 323 patients underwent dilation
alone, 19 underwent stenting alone, and 67 underwent both
dilation and stenting. Patients underwent a median (IQR) of 3
(1-5) endoscopic procedures.

Reconstructive surgery was undertaken in 456 patients
(13%) (eTable 7 in the Supplement). The median (IQR) delay
in reconstruction was 6 (3- 10) months. Esophageal recon-
struction was performed using the stomach in 113 patients, in-
cluding 39 Ivor Lewis operations, 58 McKeown procedures, and
16 retrosternal gastroplasties. Esophageal reconstruction with
the colon was performed in 343 patients, and esophagoco-
lonic anastomoses were located in the neck in all patients.
Esophageal reconstruction was undertaken in high-, middle-,
and low-volume centers in 223 patients (49%), 204 patients
(45%) and 29 patients (6%), respectively. Following esopha-
geal reconstruction, 323 patients (71%) experienced in-
hospital complications, and 22 patients (5%) died. In-
hospital morbidity and mortality rates were similar after

Figure. Changes in Epidemiology and Emergency Severity Assessment
Following Caustic Ingestion in Adults in France, 2010-2019
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esophageal reconstruction with the stomach and the colon
(eTables 4 and 5 in the Supplement).

Hospital Readmissions
During follow-up, 2577 patients (73%) required at least 1 hos-
pital readmission. The median (IQR) number of hospital read-
missions in these patients was 4 (2-9).

Discussion
This nationwide study reports early management of and out-
comes associated with caustic ingestion in a cohort of 3544 pa-
tients admitted in hospitals in France from 2010 to 2019. These
patients represented 0.016% of all emergency outpatient ad-
missions in France during the same period. There is a general
consensus in France that caustic ingestion requires hospital
admission.19 Thus, it is highly probable that the percentage of
patients lost (ie, dead before admission or receiving no medi-
cal consultation) is minimal and that those figures reliably mir-
ror the clinical reality in the country. Our data highlight inter-
esting modifications in ingestion patterns and emergency

management of caustic injuries over time. First, we found a
constant increase of unintentional ingestion incidents during
a period when the overall annual caseload was globally stable.
There is no clear explanation for this finding; no specific edu-
cation programs have been implemented and no effective mea-
sures limiting access to strong caustic agents were taken in
France during the study period. Second, we found a constant
increase of CT use in the emergency evaluation of caustic in-
juries. This finding underscores the clinical impact of recent
publications, which showed that CT outperformed endos-
copy in detecting transmural caustic necrosis,1,4,20,21 leading
to an endorsement of CT-based management algorithms by
specialized teams.22-24 The lack of examinations (CT and/or en-
doscopy) in more than one-fourth of patients was surprising.
It can be postulated that the ingested amount was minimal in
some patients, who would have then not required investiga-
tion or specific therapy and their inclusion in the study may
be questioned. However, systematic investigation of caustic
ingestion incidents is recommended, as ingested amounts are
usually unknown or unreliable, and symptoms are poorly as-
sociated with the severity of digestive injuries. Absence of
emergency investigation was most likely owing to lack of avail-

Table 2. Postingestion Outcomes in 3544 Patients Treated for Caustic Ingestion

Outcome

No. (%)

Overall population

Emergent surgical resection

Yes No

No. 3544 388 3156

In-hospital mortality 294 (8.3) 96 (24.7) 198 (6.3)

In-hospital morbidity 1198 (33.8) 294 (75.8) 904 (28.6)

Hemorrhage 64 (1.8) 30 (7.7) 34 (1.1)

Deep abscess 124 (3.5) 43 (11.1) 81 (2.6)

DVT and PE 147 (4.1) 46 (11.9) 101 (3.2)

Pulmonary complication 869 (24.5) 234 (60.3) 635 (20.1)

Kidney failure 204 (5.8) 67 (17.3) 137 (4.3)

Abbreviations: DVT, deep vein
thrombosis; PE, pulmonary
embolism.

Table 3. In-Hospital Factors Associated With Risk of Mortality
Among 3544 Patients Treated for Caustic Ingestion

Factor

Univariate analysis Multivariate analysis

No. (%)

P value OR (95% CI) P valueAlive Dead

No. 3250 294

Age, median (IQR), y 47 (32-61) 65 (55-78) <.001 1.06 (1.05-1.07) <.001

Female 1537 (47.3) 148 (50.3) .35 NA NA

Male 1,713 (52.7) 146 (49.7) .35 NA NA

Charlson comorbidity index, mean (SD) 0.8 (1.9) 1.5 (2.6) <.001 1.14 (1.08-1.20) <.001

Unintentional ingestion 371 (11.4) 10 (3.4) <.001 0.29 (0.14-0.54) <.001

Intensive care unit admission 992 (30.5) 181 (61.6) <.001 4.42 (3.17-6.21) <.001

Emergency resection for necrosis 292 (9.0) 96 (32.7) <.001 3.44 (2.47-4.78) <.001

Center volume

High (>9 patients/y) 1114 (34.3) 82 (27.9) NA [Reference]

Middle (2-9 patients/y) 1111 (34.2) 113 (38.4) .08 1.21 (0.87-1.69) .26

Low (<2 patients/y) 1025 (31.5) 99 (33.7) NA 1.45 (1.01-2.08) .04 Abbreviations: NA, not applicable;
OR, odds ratio.
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ability—that is, a number of small hospitals do not have 24-
hour CT or endoscopy access—combined with misinterpreta-
tion of the emergency degree by the medical team. High
mortality (8.3%) and morbidity (28%) rates in this specific
population support this hypothesis.

Even though most ingestion incidents in this study (89%)
were intentional and more severe outcomes might be
expected, most patients (89%) were treated nonsurgically.
Several factors may explain this finding. In many cases, the
reason for suicide attempt is not a real desire to die; pain and
last-minute changes of mind may limit ingested amounts. Oxi-
dants induce less severe damage than acids and alkalis, even
if ingested intentionally. Of note, these figures are in accor-
dance with recent reports showing constant decline of surgi-
cal approaches in the emergency setting.

We reported postingestion mortality and morbidity rates
of 8% and 34%, respectively. Mortality and morbidity in-
creased in patients who required surgery for digestive necro-
sis; mortality rates were associated with the extent of diges-
tive involvement. Multivariate analysis showed that outcomes
were associated with patient factors (ie, age, comorbidity score,
and suicide) and the severity of caustic injuries (ie, the need
for surgery or ICU management). These results are in accor-
dance with published data regarding outcomes of emergency
surgery for caustic injuries.1

A major finding was the significant improvement of in-
hospital survival in patients treated in high-volume centers.
During the last 20 years, a large number of publications
have shown major benefits associated with increased hospi-
tal and surgeon volumes on perioperative outcomes among
patients undergoing high-risk elective25,26 and emergency
operations.27,28 Worldwide, there is a current trend toward cen-
tralization of high-risk procedures, and minimal surgeon and
hospital thresholds are regularly defined for esophageal,29

pancreatic,30 liver,31 and rectal32 resections. To our knowl-
edge, the present study is the first to suggest that emergency
treatment in high-volume centers might benefit patients with

adverse outcomes associated with caustic ingestion. Such sur-
vival benefits may be associated with a better selection of
patients for surgery, improved intraoperative and postopera-
tive management strategies, and wide access to multidisci-
plinary management. In view of these findings, the very low
emergency referral rate of caustic injuries to larger centers in
France is of concern; it may also represent a lever that can be
operated to improve patient outcomes.

In contrast, only 6% of esophageal reconstruction pro-
cedures were done in low-volume centers. This may suggest
that esophageal reconstructions are perceived as difficult
procedures by surgeons who spontaneously refer them to
expert teams; it could also explain why early results after
esophageal reconstruction in this national study are compa-
rable with those reported by highly specialized centers.1

Although the study design did not allow for specific analysis
of long-term results, performing esophageal reconstruction
in highly specialized units may also benefit nutritional out-
comes. The high readmission rate in this study may indicate
the long-term impact of caustic ingestion on patients’ lives.
Although the study design did not allow for measurement
of direct correlation between hospital readmission and
caustic ingestion episode, the use of health resources was
unexpectedly high compared with population age and
comorbidities.

Limitations
This study has limitations. First, we used an administrative da-
tabase used for financial rather than research purposes; this
may render questionable the accuracy and completeness of
data coding. Nevertheless, the PMSI database used for hospi-
tal budget allocation undergoes regular controls to limit the
risk of overcoding and has proven accurate with internal and
external quality control.25 Second, the PMSI-based study de-
sign did not allow for patient follow-up and thus we could not
provide long-term nutritional and survival analysis. This is a
major drawback, as it has been previously shown that sur-

Table 4. In-Hospital Factors Associated With Risk of Morbidity
Among 3544 Patients Treated for Caustic Ingestion

Factor

Univariate analysis Multivariate analysis

Morbidity, No. (%)

P value OR (95% CI) P valueNo Yes

No. 2346 1198 NA NA NA

Age, median (IQR), y 46 (31-61) 53 (41-66) <.001 1.02 (1.02-1.03) <.001

Female 1118 (47.7) 567 (47.3) .88 NA NA

Male 1228 (52.3) 631 (52.7) .88 NA NA

Charlson comorbidity index, mean
(SD)

0.8 (2.0) 0.9 (2.1) .20 1.07 (1.03-1.11) <.001

Unintentional ingestion 280 (11.9) 101 (8.4) .002 0.79 (0.59-1.04) .08

Intensive care unit admission 544 (23.2) 874 (73.0) <.001 8.07 (6.72-9.70) <.001

Emergency resection for necrosis 94 (4.0) 294 (24.5) <.001 2.82 (2.16-3.71) <.001

Center volume

<.001
High (>9 patients/y) 748 (31.9) 448 (37.4) [Reference] NA

Middle (2-9 patients/y) 787 (33.5) 437 (36.5) 0.82 (0.67-1.01) .06

Low (<2 patients/y) 811 (34.6) 313 (26.1) 0.98 (0.79-1.21) .83 Abbreviations: NA, not applicable;
OR, odds ratio.
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vival and functional results in patients with severe caustic in-
juries tend to deteriorate over time.3 Moreover, as PMSI only
codes in-hospital mortality, the analysis could be biased by
exclusion of out-of-hospital fatalities. The PMSI database does
not calculate ICU severity scores at admission (eg, the Acute
Physiology and Chronic Health Evaluation [APACHEII] or the
Physiological and Operative Severity Score for the Enumera-
tion of Mortality and Morbidity [POSSUM]) that could help
identify patients who are most likely to benefit from early-
stage referral to a high-volume center. Further, the registry-
based study design did not allow for a patient-tailored man-
agement algorithm. In addition to patients from low-volume
centers, some patients from middle-volume centers might ben-
efit from transfer to high-volume facilities; presence of exten-
sive damage (eg, pancreatic and duodenal necrosis or airway
involvement) should be considered for transfer or at least dis-
cussed with a high-volume center staff. Increasing incidents
of unintentional ingestion over time cannot be explained by

the present study; cultural or familial factors may be in-
volved but could not be assessed as the PMSI database does
not include this kind of information.

Conclusions
In this study, rates of hospital mortality and morbidity after
caustic ingestion were high and were associated with patient
characteristics and the severity of initial injuries. Over the last
decade, caustic ingestion patterns have changed, with a pro-
gressive increase of unintentional ingestion incidents. In par-
allel, computed tomography evaluation is progressively re-
placing endoscopy in emergency management protocols. In
this study, referral to expert centers was associated with early
survival after caustic ingestion. If feasible, low-volume hos-
pitals should transfer patients to larger centers instead of at-
tempting on-site management.
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