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Purpose: Since January 2020, the outbreak of COVID-19 coronavirus has impacted global 
mental health, daily activities, and economies, including Thailand. The essential strategy is 
the disease-preventing measure of “lockdown.” Corrosive ingestion is one of the most 
common forms of self-harm and problems worldwide. This study aimed to evaluate the 
effect of corrosive ingestion in the COVID-19 situation.
Methods: This was a retrospective study of adult patients (≥18y) who had ingested 
corrosives and been admitted to surgical department, Thammasat University Hospital 
between June and December 2019 (pre-COVID-19) and January to June 2020 (COVID- 
19 period) and compared the epidemiological and clinical features between these two groups.
Results: Nine and 20 patients were admitted in the pre-COVID-19 and COVID-19 periods, 
for an increase of 122%; males numbered 15. A minority of ingestions, 8/29, were inten-
tional of which 7 were in the COVID-19 period. The Zargar classification showed a trend 
towards more gastric injury in the COVID-19 vs pre-COVID-19 periods: 8/17 vs 1/9 
(p=0.09). Because of the endoscopic grade 0 in stomach was significantly higher in pre- 
COVID-19 than COVID-19 case (pre-COVID-19; 8 patients (88.9%), COVID-19; 9 patients 
(45%); p value 0.011).
Conclusion: Data from this study suggest increasing trends of corrosive ingestion and 
greater gastric injury during the COVID-19 period.
Keywords: corrosive ingestion, caustic injury, esophagus, stomach, COVID-19

Introduction
Corrosive ingestion is a global and serious public health challenge and is a common 
form of self-harm and its incidence is more common in developing countries, 
including Thailand, compared to developed countries.1–9 Common ingested corro-
sives include acids or bases. The causes of corrosive ingestion vary by age. 
Children mostly ingest corrosives accidentally while in adults it is both accidental 
and intentional. Common reasons for intentional ingestion include stress and 
attempted suicide.1,8–11

Currently, many research studies focus on the risk factors for corrosive 
ingestion12,13 but, to our knowledge, there are no studies examining the effect of 
the COVID-19 pandemic. Since January 2020, the outbreak and global spread of 
COVID-19 have impacted global mental health, daily activities, and economies, 
including Thailand, where the government adopted an early strategy of 
“Lockdown.”14,15 Lockdown in many countries has resulted in a fall of cases and 
interrupted disease transmission. This motivated us to examine the effect of 
COVID-19 in Thailand on rate and severity of corrosive ingestion in adults.
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Methods
We conducted a retrospective study of adult patients (ie 
≥18 years) who had ingested a corrosive substance and 
had been admitted to the Surgical unit of Thammasat 
University Hospital, a tertiary referral center situating in 
the northern Bangkok conurbation. The study protocol was 
approved by the Human Ethics Committee of Thammasat 
University (Faculty of Medicine); reference no. MTU-EC- 
SU-0-207/63. Patient informed consent was waived as it 
was a retrospective study and patient data were maintained 
with confidentiality. The data were used only for the study 
purpose. Patients were identified through the hospital elec-
tronic documentation system between July to 
December 2019 (pre-COVID-19) and January to 
June 2020. Patients were excluded if their data were 
incomplete or had not been admitted.

Esophagogastroduodenoscopy was performed by 
a team of experienced surgeons within 24 hours of inges-
tion and endoscopic findings of corrosive injuries classi-
fied using the Zargar classification.16,17 Patients also 
underwent a computerized tomography (CT) scan and the 
results classified according to the CT score.18,19 Both 
scores are detailed in Table 1.

Data were collected on to a standardized form includ-
ing patient characteristics, history of ingestion: type of 
corrosive agent, reasons ingested, physical examination, 
endoscopic findings, CT score. Data were analyzed and 
compared between the pre-Covid-19 and Covid-19 periods. 
The statistical analysis was performed using the Chi-test or 
Fisher’s exact test, as appropriate, for categorical data and 
the Mann–Whitney U-test for continuous data. All data 
were analyzed with SPSS v.22.0 data (Statistical Package 
for Social Sciences, SPSS Inc., Chicago, IL, USA). 
A p-value <0.05 was considered to be statistically 
significant.

Results
Over one year, 29 patients were enrolled in this study, 
composed of 9 patients (31.0%) in the pre-COVID-19 per-
iod and 20 patients (69.0%) in the COVID-19 group for an 
increase of 122.22%. The patients in the pre-COVID-19 
and COVID-19 groups were not significantly with respect 
to age, reasons for ingestion, type of corrosive agent, and 
physical signs (Table 2).

All demographic characteristics were similar between 
the two groups but the majority was male (15/29) in both 
groups and an acid agent (24/29) was the most common 

agent ingested. All symptoms and signs were not signifi-
cant. Only abdominal bloating was significantly higher in 
COVID-19 vs pre-COVID-19 group.

On endoscopy, 12/27 had a normal esophagus and 17/ 
26 a normal stomach. All endoscopic grading of injury 
was similar between the two COVID-19 periods but 
a normal stomach was significantly more likely on the pre- 
COVID-19 group (Table 3).

There were no cases of esophageal perforation or any 
deaths (Table 4). Four patients needed mechanical ventila-
tion, three in the COVID-19 period (Figure 1).

Discussion
Corrosive ingestion is one of the serious public health pro-
blems in many developing countries. Causes of corrosive 

Table 1 Endoscopic Score and Computerized Tomography 
Score of Corrosive Injury

Score Endoscopic Score16,17,20 Computerized 
Tomography 
Score18,19,21

0 Grade 0; Normal Normal

I Grade 1; Edema and 

hyperemia of the mucosa

No definite swelling of 

esophagus wall (<3mm, 
within normal limit)

II Grade 2a; Friability, blisters, 

exudates, hemorrhages, 

whitish membrane, erosion 
and superficial ulceration

Edematous wall thickening 

(>3mm) without 

periesophageal soft tissue 
infiltration

Grade 2b; Grade 2a plus 
deep discrete or 

circumferential ulceration

III Grade 3a; Small scattered 

areas of multiple ulceration 

and areas of necrosis with 
brown-black or greyish 

discolouration

Edematous wall thickening 

with periesophageal soft 

tissue infiltration pulse well- 
demarcated tissue interface

Grade 3b; Extensive 

necrosis

VI Grade 4; Perforation Edematous wall thickening 

with periesophageal soft 

tissue infiltration plus 
blurring of tissue interface 

or localised fluid collection 

around the esophagus or 
the descending aorta
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ingestion are accidental and suicide.1,8–11 The socioeco-
nomic and psychological factors are crucial intentional 
motivation22,23 in the COVID-19 pandemic, the outbreak 
of coronavirus impacts global mental health.14,15 Most of 
the government strategies applied the “Lockdown situation” 
to manage the COVID-19 pandemic worldwide, and 
Thailand was affected by creating a significant sudden 
change in economic conditions and human way of life.24–26

We have shown in this small study that the overall 
incidence of corrosive ingestion more than doubled during 
the first 6 months of the COVID-19 pandemic but 
increased 3-fold for intentional ingestion. Males 

predominated and there was also a trend in increased 
gastric but not esophageal injury.

During the COVID-19 period, the government insti-
tuted a nationwide lockdown. Studies have documented 
the deleterious psychological effects of lockdown and 
COVID18 pandemic14,15 and the socioeconomic and psy-
chological aspects22,23 that drive individuals to self-harm 

Table 2 The Patient Demographic Data

Corrosive 
Injuries

Pre-COVID-19 
Situation (n=9)

COVID-19 
Situation 

(n=20)

P value

Age, mean ± SD 

(years)

40 ± 20.2 43.8 ± 15.1 0.59

Sex male/female, 

n (%)

2 (22.2)/7 (77.8) 13 (65)/7 (35) 0.032

BMI,(Kg/m2) 20.6 ± 3.7 23.2 ± 3 0.06

Intentional/ 

accidental, n (%)

1 (11.1)/8 (88.9) 7 (35)/13 (65) 0.14

Acid/Alkaline, 

n (%)

8 (88.9)/1 (11.1) 16 (80)/4 (20) 0.74

Symptom, n (%)

- Nausea/ 
vomiting

4 (44.4) 14 (70) 0.23

- Odynophagia 4 (44.4) 8 (40) 0.83

- Hoarseness 1 (11.1) 4 (20) 0.54
- Dyspnea 1 (11.1) 3 (15) 0.78

- Abdominal 

bloating

0 (0) 8 (40) 0.02

Sign, n (%)

- Injected 
pharynx

3 (33.3) 9 (45) 0.57

- Upper airway 

obstruction

1 (11.1) 4 (20) 0.54

- Abdominal 

tenderness

2 (22.2) 5 (25) 0.88

Computerized 
tomography, 

n (%)

1 (11.1) 3 (15) 0.78

EGD, n (%) 9 (100) 20 (100) 0

Abbreviations: BMI, body mass index; EGD, esophagogastroduodenoscopy.

Table 3 Endoscopic Finding Related to Corrosive Injuries 
Compared Between pre-COVID-19 and COVID-19 Situation

Endoscopic 
Grading

Pre-COVID-19 
n (%)

COVID-19 
n (%)

P value

Esophagus

0 4 (44.4) 8 (40) 0.83

1 3 (33.3) 7 (35) 0.86

2a 2 (22.2) 2 (10) 0.49

2b 0 (0) 0 (0) 0

3a 0 (0) 1 (5) 0.33

3b 0 (0) 0 (0) 0

4 0 (0) 0 (0) 0

Stomach

0 8 (88.89) 9 (45) 0.011

1 1 (11.1) 5 (25) 0.36

2A 0 (0) 1 (5) 0.33

2B 0 (0) 0 (0) 0

3A 0 (0) 1 (5) 0.33

3B 0 (0) 1 (5) 0.33

4 0 (0) 0 (0) 0

Table 4 Patient Outcomes Related to Corrosive Injuries

Outcomes Pre- 
COVID-19

COVID- 
19

P value

Perforation, n (%) 0 (0) 0 (0) 0

Stricture, n (%) 0 (0) 2 (10) 0.16

Ventilator support, n (%) 1 (11.1) 3 (15) 0.78

Surgical operation, n (%) 0 (0) 1 (5) 0.33

Mortality, n (%) 0 (0) 0 (0) 0

Hospital stay, mean ± SD 

(days)

2.7 ± 1.1 4.9 ± 8.1 0.24
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and suicide that have been exacerbated by the pandemic. 
We hypothesize that these factors led to the 3-fold increase 
in intentional ingestion. However, we did not detail each 
factor, such as unemployment, bankruptcy, or bereavement 
related to the COVID-19 pandemic. Further studies are 
required to evaluate the factors that describe corrosive 
injuries and the COVID-19 situation.

Still, it had six corrosive patients in the COVID-19 group 
admitted in only one day because they misunderstood 
a disinfectant solution in a general bottle from recycling. 
On this day, the Subdistrict Administrative Organization 
(SAO) officers had put the bottles to contain disinfectant 
and distributed them to the people. However, the number of 
patients was not different because hospital staff complained 
about SAO, and SAO suddenly stopped the delivery. The 
accidental event cases had a previous report from a beverage 
bottle that causes misleading.27 The lack of caution in giving 
information on bottles from repacking is one of the added 
causes of an accident. Despite the increase in intentional 
ingestion, we came across a cluster of accidental ingestion 

because of a misunderstanding of the instructions by 
patients, consistent with a previous report.27 This under-
scores the need for clear health messaging.

The endoscopic findings showed a trend for more severe 
gastric injury and were consistent with the significantly 
higher rate of reported gastric bloating that we found. One 
patient in the COVID-19 group had a Zargar grade of 3a in 
the esophagus and grade 3b in the stomach. This patient was 
evaluated by computerized tomography without perforation, 
a known risk of corrosive ingestion. However, after one 
month, the patient developed pyloric stricture and underwent 
drainage gastrostomy with feeding jejunostomy followed by 
a Roux-en-Y bypass. Although there were no reported 
deaths, corrosive ingestion can cause significant morbidity.

Conclusions
Data from this study suggest increasing trends of corrosive 
ingestion and greater gastric injury during the COVID-19 per-
iod. In this study, the number of patients was small because 
of the single institute with the limited time period of the 

Figure 1 The endoscopic findings and computerized tomography (CT) scan of corrosive injury. A 24-year old Thai male patient with ingested toilet cleaning agent was 
admitted and evaluated by endoscopy and CT scan in the COVID-19 pandemic. (A and B) The oropharynx, hypopharynx, and larynx demonstrated edema and wall 
thickening. (C and D) The esophageal lumen showed Zargar 2a with a whitish membrane, erosion, without periesophageal soft tissue infiltration. (E and F) The stomach 
revealed Zargar 3a with edematous wall thickening plus scattered brown-black areas with mild perigastric soft tissue infiltration without fluid collection. He was treated by 
orotracheal intubation with ventilation support in the surgical intensive care unit. The parenteral nutrition gave and a closed clinical monitor. (G and H) After the situation 
improved, the laryngo-bronchial was evaluated, and the patient was successfully extubated. (I and J) Four weeks after corrosive ingestion, the patient demonstrated scar 
formed without stricture of esophagus and fibrotic scar of stomach with a pyloric stricture. (K and L) A patient was treated by endoscopic balloon dilation and steroid 
injection every 1–2 weeks. Finally, the endoscopy could be pass to the duodenum with successive clinical improvement.
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COVID-19 lockdown in Thailand. The large number with 
multicenter study or nationwide would benefit the knowledge 
about the relation of COVID situation and corrosive injury. 
Despite this, our data increased intentional self-harm/inges-
tion during the lockdown, and that strategies to reduce the 
psychosocial and economic effects of lockdown are needed.
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