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ABSTRACT

Background: Caustic injury, caused by the ingestion of corrosive
substances, is a serious health concern worldwide due to its high morbidity

*Corresponding author: and mortality rate. Aim: The present study aimed to investigate the
possible role of serum levels of inflammatory mediators namely cortisol,

Sarah A Eweda C-reactive protein (CRP) and alpha 1 antitrypsin (AAT) in the detection of
E-mail: the severity of corrosive ingestion. Methods: This prospective study was
conducted through collecting demographic, clinical data and blood

only.sms@hotmail.com samples from 30 patients with corrosive ingestion admitted to the Poison
) Control Centre of Ain Shams University Hospitals. Complete blood count
Orchid ID (CBC), serum levels of inflammatory mediators were analyzed at 24 and
0000-0002-8135-6396 72 hours post ingestion. Follow up of the patients was done at the

outpatient clinic for three weeks for development of strictures. Results:
The studied patients were 13 females (43.3 %) and 17 males (56.7 %)

whose mean age was 2.7+1.26 years. Twenty patients were admitted to the
inpatient wards and ten patients were admitted to the intensive care unit
(ICU). The presence of hematemesis, respiratory distress, metabolic
acidosis on admission and the formation of stricture and extended hospital
stay were significantly higher in the ICU group than the inpatient group. A
significantly higher level of CRP and AAT was detected in the ICU group,
and the high levels of both mediators correlated with the prolonged
duration of hospital stay. AAT level greater than 179ng/ml at 24 hours
was significantly associated with the formation of strictures. Conclusion:
This study provides evidence supporting the potential role of CRP and
AAT as reliable biomarkers in predicting the severity and outcome of
caustic ingestion. Moreover, a cut-off value of AAT serum level of 179
ng/ml is considered for predicting the susceptibility of formation of
strictures in patients with corrosive ingestion, hence directing treatment
for better patient outcomes.
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I.  INTRODUCTION:
Caustic injury, caused by the ingestion of

corrosive substances, is a serious health
concern worldwide, particularly in low- and
middle-income countries where access to
these substances is relatively unrestricted
(Chibishev et al., 2013). Ingestion of such
substances can lead to severe complications,
including esophageal stricture, perforation,
and long-term risks of esophageal and
gastric cancer (Contini and Scarpignato,
2013; Kluger et al., 2015). The severity of
damages to the gastrointestinal tract is
related to the caustic type, amount, and
concentration (Hall et al., 2019). Early
diagnosis and prompt management are
crucial to minimize associated morbidity
and mortality (Kamat et al., 2019).
Esophagogastroscopy, and alternatively,
computerized tomography scan of the chest
and abdomen with Zargar’s classification for
staging, has been used to diagnose and
estimate the severity of damage (Lurie et al.,
2013). However, determining the severity of
caustic injury remains challenging, as
clinical symptoms do not always correlate
with the extent of damage to the esophagus
and surrounding tissues (Raynaud et al,
2016). Inflammatory mediators play an
important role in the body's response to

injury. They also play an important role in

Zagazig J. Forensic Med & Toxicology

the pathophysiology of caustic injury, as
they modulate the inflammatory response
and tissue damage following exposure to
corrosive substances. Thus, they can
potentially serve as prognostic biomarkers to
predict the severity of caustic injury (Park,
2014). However, despite the growing body
of evidence supporting the role of
inflammatory mediators as prognostic
biomarkers in  caustic injury, some
limitations persist in the literature. Factors
such as variability in study designs and
timing of biomarker measurements may
contribute to the different conclusions across
studies. In addition, the potential additive, or
synergistic effects of multiple inflammatory
mediators in predicting the severity of
caustic injury is not fully explored, pointing
out to a need for further investigation
(Chirica et al., 2015). Therefore, this study
aimed to investigate the association between
serum levels of inflammatory mediators
namely cortisol, c-reactive protein (CRP)
and alpha 1 antitrypsin (AAT) and the
severity of caustic injuries aiming to assess
their possible role in the early detection of
the severity of corrosive ingestion in order
to help direct clinical decision makers to

effective treatment strategies.
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Il. PATIENTS AND METHODS:
Study Design: A prospective cohort study.
Study population: Patients with a diagnosis
of corrosive ingestion admitted to the Poison
Control Center — Ain Shams University
Hospitals (PCC- ASUH) from from the
beginning of July 2022 till end of December
2022. Diagnosis of corrosive ingestion was
based on history of ingestion and clinical
findings such as vomiting, hematemesis,
oropharyngeal burns, lip edema, dysphagia,
epigastric pain, drooling or respiratory
distress. The serum levels of inflammatory
mediators were assessed at different time
points. Correlations between the serum
levels of inflammatory mediators and injury
severity was analyzed to identify potential
prognostic biomarkers.

Exclusion Criteria: - The following
patients were excluded from the study:
-Patients with delay time more than 48
hours.

-Asymptomatic patients

-Patients with known diagnosis of any
gastrointestinal inflammatory condition.
-Patients with congenital esophageal
disorders.

-Patients with pre-existing inflammatory
diseases

-Patients with severe medical comorbidities
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Sample Size: By using Power Analysis and
Sample Size software (PASS 15) (Version
15.0.10) for sample size calculation, setting
confidence level at 95%, at margin of error
+ 0.15 and after assuming that the
correlation  between serum level of
inflammatory mediators and the severity of
caustic injury in patients with corrosive
ingestion is (r= 0.80); based on that and after
considering 10% dropout rate, a sample size
of at least 30 patients with corrosive
ingestion will be sufficient to achieve the

study objective.

Patient groups:
Patients included in the current study with
corrosive ingestion were divided into two

groups:

Group (1) Inpatient group: Those who were

admitted and treated in inpatient wards

Group (2) Intensive care unit (ICU) group:
Those who were admitted and treated in the

intensive care unit

Data Collection Tools:

- Data extraction sheet was used to record
the required data which included:

- [0 Patient demographics (age, sex),
medical history, intoxication data (type
of caustic agent, manner of poisoning,

delay time between corrosive ingestion

Vol. (21) No. (2) July 2023



Serum Level of Inflammatory Mediators as Prognostic Biomarkers

and medical consultation, pre-treatment)

and presenting symptoms.

- Clinical examination on admission
which included general examination,
gastrointestinal,  cardiovascular, and
respiratory system examination.

- The selected patients were followed up
at the outpatient clinic for three weeks
for development of stricture that is
defined by dysphagia which was
confirmed by a barium study 21 days
after  corrosive  ingestion.  Any

complications observed during follow-

up were recorded, as well as clinical
outcomes.

Laboratory investigations:

Venous blood samples  were
collected from each patient twice at 9
Am.One sample after 24 hours of
corrosive ingestion and the other one
after 72 hours. The blood sample
was divided into two parts; one was
anticoagulated with EDTA for
analysis of complete blood count
(CBC) and the other part was
transferred to a clean dry centrifuge
tube and left for 30 minutes to clot.
After complete clotting, it was
centrifuged for 10 minutes at 4000
rom. The serum was separated for
analysis of cortisol, CRP, and AAT.
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Chemicals and reagents:

-The complete blood count was done using
Sysmix xnl1000 automated hematology
analyzer. In addition, a blood film was
examined.

Serum cortisol was determined by
immunoassay
ab108665Cortisol and ELISA Kit BioTek
ELISA reader.

-C-reactive protein level was determined by

techniqgue  using  the

the semi-quantitative latex agglutination test
using the Spinreact CRP- Latex slide
agglutination. Reference range: up to 6
mg/L (Lee et al., 2013).

-Alpha 1 antitrypsin was determined by
immunoassay technique using the ab189579
— Human alpha 1 Antitrypsin SimpleStep
ELISA® Kit and ELISA Kit BioTek ELISA
reader.

Data management and  Statistical
analysis:

Data was collected, tabulated, revised,
coded, and entered into the Statistical
Package for Social Science (IBM SPSS)
version 23. The quantitative data were
presented as mean, standard deviations for
parametric distribution and median and
interquartile ranges for non-parametric
distribution. Qualitative variables were

presented as number and percentages.
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The comparison between groups regarding
qualitative data was done by using Chi-
square test. The comparison between two
independent groups with quantitative data
and parametric distribution was done by
using Independent t-test while with non-
parametric data, they were done by using
Mann-Whitney test. Spearman correlation
coefficients were used to assess the
correlation  between two quantitative
parameters in the same group. Regression
analysis was used to identify trends and
associations between variables.

Ethics Considerations: Approval was
obtained from the research ethics committee
at the faculty of medicine, ASU number
FMASU R129/2023. Informed consent was
collected from patients’ guardians and
privacy of data throughout the study was
maintained.

I1l.  RESULTS:

The present study included a total of 30
children with a mean age of 2.7+1.26 years.
43.3% were females and 56.7% were males.
The inpatient group comprised 20 (66.7%)
patients and the ICU group comprised 10
(33.3%). (Table 1) shows that there was no
significant difference (p > 0.05) in age and
gender distribution as well as the type of
ingested corrosive substance, the presence of

vomiting or dysphagia between the inpatient
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and ICU groups. However, the incidences of
hematemesis, respiratory distress, metabolic
acidosis, length of hospital stay and stricture
formation were significantly higher in the
ICU group than in the inpatient group (p <
0.001, p < 0.002, p < 0.002, p < 0.005, p <
0.002 respectively). (Table 2) shows that
cortisol and AAT levels at 24 hours showed
no significant differences between the two
groups, with median cortisol values of 15.6
and 24.7, and mean AAT values of 159.2
and 190.7 for the inpatient and ICU groups
respectively.  However, a significant
difference was noted in CRP levels, with the
ICU group presenting higher levels
(p<0.05). No significant differences were
noted for white blood cell count and
hemoglobin levels between the two groups.

(Table 3) shows that the median cortisol and
CRP levels at 72 hours in both groups were
not significantly different. However, AAT
levels were significantly higher in the ICU
group. No significant differences were noted
for white blood cell count and hemoglobin
levels between the two groups. (Table 4)
presents the correlation between laboratory
parameters and the duration of hospital stay
for all patients at 24 hours post-ingestion.
There was a moderate positive correlation
among the levels of cortisol and AAT, and

they both exhibited a strong positive
Vol. (21) No. (2) July 2023
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correlation with CRP. Both AAT and CRP
showed a significant positive correlation
with the duration of hospital stay. However,
the white blood cell count (WBC) and
hemoglobin  (Hb) levels showed no
significant correlation with any of the other
studied parameters or with hospital stay
duration. (Table 5) illustrates the correlation
between laboratory parameters and the
length of hospital stay for all patients at 72
hours post-ingestion. AAT and CRP levels
showed a statistically significant correlation
with hospital stay duration, while WBC
count showed moderate correlation. Hb
levels did not correlate with any of the
studied parameters or hospital stay duration.
(Table 6) shows the wunivariate and
multivariate logistic regression analysis for
factors associated with stricture formation.
The univariate analysis showed an
association between ICU admission, high
levels of AAT at 24 hours (>179 ng/ml), and
elevated CRP at 24 hours (>6 mg/L) as well
as the length of hospital stay more than 5
days and the formation of stricture. The
multivariate analysis, showed that AAT at
24 hours (>179 ng/ml) and ICU admission
still showed an association with stricture

formation.
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Table (1): Comparison between the studied groups with corrosive ingestion admitted to the poison
control center, ASUH regarding patient characteristics

Total Group (1)* | Group (2)*
Patients’ characteristics number of No. = 20 No. = 10 Test value | P-value | Sig.
patients=30 0.= 0.=
Age (years)# MeanzSD 2.7+1.26 2.85+£1.29 2.5+1.29 0.55 0.591 NS
Female 13 (43.3%) | 10(50.0%) | 3 (30.0%)
Gender 1.086 0.297 | NS
Male 17 (56.7%) | 10 (50.0%) | 7 (70.0%)
. _ Acid 12 (40.0%) | 7(35.0%) | 5 (50.0%)
Main type of corrosive » . 0.625 0.429 | NS
NP Ve Alkali 18 (60.0%) | 13 (65.0%) | 5 (50.0%)
N 0 1 .0% 2 (20.0%
Vomiting A 0 12(40.0%) | 10(S0.0%) | 2(20.0%) | =, gy | 494 | s
Yes 18(60.0%) | 10 (50.0%) | 8 (80.0%)
. No 23(76.7%) | 20 (100.0%) | 3 (30.0%)
H f A 18.261 0.001 HS
eMAEMmests Yes 7(233%) | 0(0.0%) | 7(70.0%)
. No 13(433%) | 11(55.0%) | 2(20.0%)
Dysphagia 3.326 0.068 | NS
ysphag! Yes 17 (56.7%) | 9 (45.0%) | 8 (80.0%)
: . No 26 (86.7%) | 20 (100.0%) | 6 (60.0%)
Respiratory distress 9.231 0.002 | HS
spiratory di Yes 4(133%) | 0(0.0%) | 4(40.0%)
L No 26 (86.7%) | 20 (100.0%) | 6 (60.0%)
Metabol d N 9.231 0.002 HS
elanolic acidosts Yes 4(133%) | 0(0.0%) | 4(40.0%)
Hospital stay duration Median (IQR) 4(3-7) 4 (3-4.5) 8 (6-10) -2.796 0.005 | HS
(days)# Range 2-17 2-8 2-17
. . No stricture 18 (60.0%) | 16 (80.0%) | 2 (20.0%)
Stricture f tion . 10.000 0.002 HS
ricture formation Stricture 12 (40.0%) | 4(20.0%) | 8 (80.0%)

ASUH: Ain Shams University Hospitals * Groups included in the statistical analysis

Group (1): Inpatient group

Group (2): Intensive care unit (ICU) group
A Chi square test was used #Mann-Whitney test was used, NS: Non-significant S: Significant HS: Highly significant
P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant. No.: number

Number of studied patients= 35, SD: Standard Deviation
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Table (2): Comparison between the studied groups with corrosive ingestion admitted to the poison
control center, ASUH regarding laboratory parameters measured at 24 hours post ingestion

Group (1) Group (2) Test .
Laboratory parameters P-value | Sig.
No. =20 No. = 10 value
. Median (IQR) 15.6 (10.9 - 26.45) 24.7 (19.1-29.9)
tisol ) # -1.1 244 N
Cortisol (meg/d) # | oo nge 6.4 659 6.2 345 6 10 S
Alpha 1 antitrypsin | Mean+SD 159.2 + 33.36 190.7 + 41.96
(ng/ml) * Range 112 - 228 134 - 250 1848 0.065 | NS
C-reactive protein Median (IQR) 0(0-12) 24 (12 - 32)
-2. .04
(mg/L) # Range 0-48 0- 96 005 0.045 S
. . 9500 (6000 -
Median (IQR 10600 (8350 - 13425
\(’r\]’:r':;sr'/org%’)ezs (IQR) ( ) 14000) 0220 | 0826 |Ns
Range 3700 — 19400 5700 — 27800
Hemoglobin (g/dl) | Mean+SD 12.02 £1.22 12.76 £ 1.64
* Range 98-14.1 10.4-15.3 0.883 0377 NS
ASUH: Ain Shams University Total number of patients=30
Group (1): Inpatient group
Group (2): Intensive care unit (ICU) group
* Independent t-test was used #Mann-Whitney test was used
NS: Non-significant, S: Significant, HS: Highly significant
P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.
No.: number
Table (3): Comparison between the studied groups with corrosive ingestion admitted to the poison
control center, ASUH regarding laboratory parameters measured at 72 hours post ingestion
Group (1 Group (11 i
Laboratory parameters P (1) b () Test P-value Sig
No. =20 No. =10 value
. Median (IQR) 14.85 (10.6 - 21.1) 20.55 (15 - 25)
Cortisol /dl) # -1.321 | 0.187 NS
ortisol (meg/d) Range 48-28 6.5-52.2
Alpha 1 antitrypsin Mean+SD 190.4 £ 44.51 236.5 £ 27.99
-2.685 | 0.007 HS
(ng/ml) * Range 127 - 264 188 — 280
C-reactive protein Median (IQR) 9(6-24) 24 (12 - 48)
-1.963 | 0.051 NS
(mg/L) # Range 0-96 6 — 96
i Median (IQR 8100 (6050 - 10650) | 8650 (6200 - 11300
White blood ;:ells (IQR) ( ) ( ) 0462 | 0644 | NS
(number/mm?) # Range 3600 — 12500 5500 — 12000
. Mean£SD 11.17+1.31 10.84 +1.48
Hemoglobin (g/dl) * -0.397 | 0.692 NS
Range 9-128 7.9-12.6

ASUH: Ain Shams University Total number of patients=30

Group (1): Inpatient group, Group (2): Intensive care unit (ICU) group

* Independent t-test was used #Mann-Whitney test was used
NS: Non-significant S: Significant HS: Highly significant

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.

No.: number
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Table (4): Spearman correlation between the studied laboratory parameters and hospital stay of
the 30 patients included in the study with corrosive ingestion admitted to the poison control center,
ASUH at 24 hours

Cortisol AAT CRP WBC Hb Hospital stay
Laboratory (mcg/dl) (ng/ml) (mg/L) (number/mm3) (g/dI) (days)
parameters r P R P R P r P r P r P
. 0.242 | 0.207
Cortisol (mcg/dl) A427* 1 0.019 | .586** | 0.001 | 0.020 | 0.914 | 0.125 | 0.509
0.556** | 0.002
AAT (ng/ml) 427* 1 0.019 .666** | 0.000 | -0.025 | 0.894 | 0.099 | 0.602
0.642** | 0.000
CRP (mg/L) .586**| 0.001 | .666** | 0.000 0.145 | 0.443 | 0.060 | 0.752
0.163 | 0.398
WBC (number/mm?)| 0.020 | 0.914 | -0.025 | 0.894 | 0.145 | 0.443 0.096 | 0.612
0.184 |0.341
Hb (g/dI) 0.125 | 0.509 | 0.099 | 0.602 | 0.060 | 0.752 | 0.096 | 0.612
) 0.242 | 0.207 | 0.556** | 0.002 | 0.642** | 0.000 | 0.163 | 0.398 | 0.184 | 0.341
Hospital stay (days)

ASUH: Ain Shams University Hospitals, Total number of patients=30
AAT: Alpha 1 antitrypsin, CRP: C-reactive protein, WBC: White blood cells, Hb: Hemoglobin

r-value 0.0-0.3: no to mild correlation r-value 0.3-0.5: Moderate correlation; r-value 0.5-1.0: high correlation

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant

Table (5): Spearman correlation between the studied laboratory parameters and hospital stay of
the 30 patients included in the study with corrosive ingestion admitted to the poison control center,
ASUH at 72 hours

Laboratory Cortisol AAT CRP WBC Hb Hospital stay
parameters (mcg/dl) (ng/ml) (mg/L) (number/mmd) (g/dl) (days)
r [P R P |R P |r P Ir [p |r p
. 0.215 | 0.262
Cortisol (mcg/dl) 0.360 | 0.051| 0.244 |[0.193 | 0.141 | 0.456 [-0.043 | 0.823
0.480** | 0.008
AAT (ng/ml) 0.360 | 0.051 .502** | 0.005 | 0.094 | 0.623 |-0.226| 0.229
0.566** | 0.001
CRP (mg/L) 0.244 | 0.193 | .502** | 0.005 -0.147 | 0.438 |-0.256 | 0.173
0.383* | 0.041
WBC (number/mm?®)| 0.141 | 0.456 | 0.094 | 0.623 | -0.147 | 0.438 0.112 | 0.556
0.040 | 0.838
Hb (g/dI) -0.043| 0.823 | -0.226 | 0.229 | -0.256 | 0.173 | 0.112 | 0.556
. 0.215 | 0.262 | 0.480** | 0.008 | 0.566** | 0.001 | 0.383* | 0.041 | 0.040 | 0.838
Hospital stay (days)

ASUH: Ain Shams University Hospitals, Total number of patients=30
AAT: Alpha 1 antitrypsin, CRP: C-reactive protein, WBC: White blood cells, Hb: Hemoglobin
r-value 0.0-0.3: no to mild correlation, r-value 0.3-0.5: Moderate correlation; r-value 0.5-1.0: high correlation
P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.
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Table (6): Univariate and multivariate logistic regression analysis for factors associated with

stricture formation for the 30 patients included in the
poison control center, ASUH

study with corrosive ingestion admitted to the

Univariate Multivariate
0,
Tested parameters Odds ratio|95%0 C.1. for OR Odds ratio % /OSRI for
P-value P-value
(OR) (OR)
Lower | Upper Lower |Upper
Hospital stay >5 days 0.007 | 14.000 | 2.061 | 95.085 - - - -
Intensive care unit admission 0.004 | 16.000 | 2.399 |106.731| 0.046 | 10.005 1.042 (96.084
Alpha 1 antitrypsin at 24 hours > 179 (ngimi)| 0.003 | 34.000 | 3253 |355.409 | 0.018 | 2222 | 171 [*07
C-reactive protein at 24 hours > 6 (mg/L) 0.006 | 13.000 | 2.074 | 81.479 - - - -

ASUH: Ain Shams University Hospitals Total number of patients=30
P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.

IV. DISCUSSION:

Caustic injury is a significant health concern
due to its high morbidity and mortality rate.
Prompt evaluation and management are
emphasized in order to stop the development
of injury and prevent the progression of
complications (De Lusong et al., 2017;
ELHelaly et al., 2022). The current study
investigated the  possible role  of
inflammatory mediators as prognostic
biomarkers of the severity of caustic injury,
aiming to aid in identifying cases with
possible deterioration to tailor the provided
treatment and improve outcomes. The study
comprised 30 patients admitted to the Poison
Control Center, ASUH with caustic injury.
The studied patients were admitted and

treated either in the inpatient wards (20
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patients) or the ICU (10 patients).Stricture
formation observed in the follow-up of
patients after three weeks and the longer
duration of hospital stay documented in the
current study were significantly higher in the
ICU group when compared to the inpatient
group, reflecting poor outcome in these
patients. Similarly, Vijay Kumar et al., 2019
reported that severe and complicated cases
of caustic ingestion are more prone to
stricture formation, and they often need
prolonged hospital stay. Cheng et al., 2021
recorded in their study an increase in the
number of cases with stricture formation
among the severely affected group with

corrosive ingestion.
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Caustic injury of the gastrointestinal tract
mucosa is an acute insult which is associated
with a high degree of systemic
inflammation. Inflammatory mediators have
been implicated in the pathophysiology of
caustic injury, as they modulate the
inflammatory response and tissue damage
following exposure to corrosive substances.
As reported by previous studies, the stress of
the tissue damage produces rapid immune
response and activates the stress hormone
and acute phase reactants (Nam et al., 2015;
Cheng et al.,, 2021). Stress hormone or
cortisol is known to increase in conditions of
stress in order to help the body to react.
Acute phase reactants are inflammation
markers that exhibit significant changes in
serum concentration during inflammation
and tissue injury. They include C-reactive
protein, Alpha-1 antitrypsin in addition to
other proteins and cytokines (Lee et al.,
2015; Bray et al., 2016). The current study
was set to explore the potential of serum
inflammatory mediators to predict the
severity of caustic injury in order to guide
therapeutic interventions. Laboratory
parameters were compared between the two
groups (inpatient and ICU) at 24 and 72
hours post-ingestion. While there were no
significant differences in the cortisol, Hb
levels and WBC, between the studied
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groups, a significantly higher level of CRP
than normal values was detected in the ICU
group 24 hours after ingestion. In addition,
the AAT level was significantly higher in
the ICU group at 72 hours post ingestion.
This points to a possible role of these
markers in predicting the severity of the
corrosive injury as they are higher in
severely affected patients in the ICU group.

Cortisol is a glucocorticoid hormone
secreted by the adrenal glands. It regulates
the body’s stress response, suppresses
inflammation, controls metabolism,
regulates blood pressure and blood sugar
and controls sleep-wake cycle. Normally,
the level of serum cortisol peaks in the early
morning (10-20 mcg/dl) and declines
throughout the day (3-10 mcg/dl), reaching
its lowest level around midnight. During
acute stress response, cortisol level increases
and could reach 10-20 times its normal level
within minutes but also decreases quickly as
its half-life is around 60-90 minutes (Jung et
al., 2014). This explains the insignificance
of its elevated levels when compared
between the two groups in the current study.
C-reactive protein is an acute-phase
inflammatory plasma protein that increases
up to 1,000-fold at sites of infection or
inflammation. CRP is synthesized primarily

in liver hepatocytes and it plays important
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roles in inflammatory processes and host
responses to infection. The average levels of
CRP in serum are around 0.8mg/L.
Following severe tissue damage, CRP
plasma levels increase from around 1 pg/mL
to over 500 ug/mL within 24-72h. After
resolution, CRP values decrease over 18—
20 hours, close to its half-life (Sproston and
Ashworth, 2018). This pattern explains the
significance of its elevated levels at 24 hours
when compared between the two groups in
the current study.Alpha-1 antitrypsin is a
plasma glycoprotein produced mainly by
hepatocytes and is abundant in plasma with
a mean concentration of 1.3 g/L (range 0.9—
1.75 g/L) and a plasma half-life of 4-5 days
(O’Brian et al., 2022). AAT is an acute
phase protein whose levels are elevated
within hours of developing inflammation. It
has a key role in innate immune defense and
during the acute-phase protein response
where its plasma concentration can rise to
between two and four-folds leading to
regulation of inflammation (Lockett et al.,
2013; McCarthy et al., 2014).

AAT can also mediate anti-inflammatory
effects through the modulation of TNF a
signaling. By that, it promotes an initial
augmented response to inflammation in the
acute phase followed by selective inhibition

later, thereby supporting resolution of
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chronic inflammation (Bergin et al., 2014).
This pattern and mechanism of action
explains the significance of its elevated
levels at 72 hours when compared between
the two groups in the current study. In
addition, it highlights the possibility of
considering the level of AAT as an indicator
of the severity of caustic injury that could be
used throughout the stage of disease. In the
current study, correlation analysis was done
to the laboratory parameters both at 24 and
72 hours post corrosive ingestion. At 24
hours the cortisol and AAT levels showed a
moderate positive correlation, indicating that
as the levels of one parameter increased, so
did the levels of the other. Furthermore, both
cortisol and AAT exhibited a strong positive
correlation with CRP, suggesting that higher
levels of these biomarkers were associated
with increased inflammation. In addition,
both AAT and CRP showed a significant
positive correlation with the duration of
hospital stay, indicating that higher levels of
these biomarkers were associated with
longer hospital stays echoing the findings of
previous research (Park, 2014; Vijay Kumar
et al., 2019) This emphasizes the potential
prognostic value of cortisol, AAT, and CRP
levels in patients with caustic injuries.
Interestingly at 72 hours post-ingestion,

there was a moderate, though not
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statistically significant, correlation between
cortisol and AAT levels. AAT maintained a
statistically significant correlation with
hospital stay duration, emphasizing its
potential role as a delayed biomarker of
severity. CRP levels were also significantly
correlated with the duration of hospital stay.
Overall, these results reinforce the potential
of AAT, CRP, as indicators of severity in
caustic injuries. These results suggest that
these biomarkers could potentially be useful
in assessing the severity of caustic injuries.
Similar findings were recorded by other
studies that investigated the association
between serum levels of inflammatory
mediators and the severity of caustic injury.
Cheng et al., 2021 reported that the tissue
damage by caustic injuries produces an
immune response syndrome with elevation
of various inflammatory markers. They
emphasized that the level of elevation of
those markers correlates with the degree of
severity of cases. Park, 2014 reported an
increase in CRP levels which were found to
be significantly associated with the extent of
esophageal injury and the need for surgical
intervention in  patients with caustic
ingestion. The formation of esophageal
stricture is one of the worst outcomes of
caustic injury that is often accompanied by

long-term undernourishment and
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compromised nutritional outcome. It has
deleterious effects on the quality of life and
the long term survival of patients (Vezakis
et al., 2016; Katibe et al, 2018).
Accordingly, the current study considered
the potential of inflammatory markers to
point out wvulnerable cases to stricture
formation. The results of the regression
analysis for factors associated with the
development of strictures revealed that a
hospital stay longer than 5 days, ICU
admission, an AAT level greater than 179
ng/ml at 24 hours, and a CRP level higher
than 6 mg/L at 24 hours were all
significantly associated with the formation
of strictures. In the multivariate analysis
which provides a more comprehensive
understanding of the factors associated with
the development of stricture, because it
considers the complex interactions between
multiple factors, only ICU admission and an
AAT level higher than 179 ng/ml at 24
hours maintained their significance which
implies that patients admitted to the ICU and
those with an AAT level above 179 ng/ml at
24 hours were more likely to develop
strictures. These findings indicate the
predictive value of these wvariables in
assessing the risk of stricture formation
following caustic ingestion and they

highlight the potential role of these
Vol. (21) No. (2) July 2023
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parameters as prognostic markers for severe
outcomes. Previous research documented
the increased liability of esophageal stricture
formation in the severely affected patient
groups with corrosive ingestion (Urganci et
al., 2014; Cowan et al., 2017).In addition,
the current regression analysis revealed that
a level of 179 ng/ml of AAT is considered a
cut-off value at 24 hours post-ingestion to
predict the susceptibility of stricture
formation in patients with corrosive
ingestion. This finding will aid in early
identification of high-risk patients and will
facilitate timely and appropriate therapeutic
interventions, ultimately improving patient
outcomes. The study reveals valuable
information that may contribute to early
identification of high-risk patients following
caustic ingestion, ultimately leading to
improved management and better patient
outcomes. However, the study is limited by
its small sample size, and future larger,
multicenter studies are needed to validate
these findings.

V. CONCLUSION and
RECOMMENDATIONS:

In conclusion, the current study suggests

that inflammatory  mediators namely

cortisol, CRP and AAT could be promising

prognostic biomarkers for assessing the

Zagazig J. Forensic Med & Toxicology

severity of caustic injuries. Although serum
levels of cortisol fade early, yet the serum
levels of both CRP and AAT are considered
reliable biomarkers in predicting the severity
and outcome of caustic ingestion in the
course of the disease. Additionally, the level
of AAT is the marker of choice throughout
the course of illness. More importantly, a
cut-off value of AAT serum level of 179
ng/ml is considered for predicting the
susceptibility of formation of strictures in
patients with corrosive ingestion, hence
directing treatment for better patient
outcome .The current study recommends the
augmentation of initiatives directed towards
prevention of caustic injuries as it remains to
be the best approach to reduce the morbidity

and mortality caused by caustic ingestion.
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