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Abstract
Objective: The 10-20% case fatality found with self-poisoning in the developing world differs
markedly from the 0.5% found in the West. This may explain in part why the recent movement
away from the use of gastric lavage in the West has not been followed in the developing world.
After noting probable harm from gastric lavage in Sri Lanka, we performed an observational study
to determine how lavage is routinely performed and the frequency of complications.

Case series: Fourteen consecutive gastric lavages were observed in four hospitals. Lavage was
given to patients unable or unwilling to undergo forced emesis, regardless of whether they gave
consent or the time elapsed since ingestion. It was also given to patients who had taken non-lethal
ingestions. The airway was rarely protected in patients with reduced consciousness, large volumes
of fluid were given for each cycle (200 to more than 1000 ml), and monitoring was not used.
Serious complications likely to be due to the lavage were observed including cardiac arrest and
probable aspiration of fluid. Health care workers perceived lavage as being highly effective and
often life-saving; there was peer and relative pressure to perform lavage in self-poisoned patients.

Conclusions: Gastric lavage as performed for highly toxic poisons in a resource-poor location is
hazardous. In the absence of evidence for patient benefit from lavage, (and in agreement with
some local guidelines), we believe that lavage should be considered for few patients – in those
who have recently taken a potentially fatal dose of a poison, and who either give their verbal
consent for the procedure or are sedated and intubated. Ideally, a randomised controlled trial
should be performed to determine the balance of risks and benefits of safely performed gastric
lavage in this patient population.

Introduction
For much of the 19th century, gastric decontamination routinely followed resuscitation in the
management of self-poisoned patients.1,2 Gastric lavage or forced emesis was performed to
remove poison from the stomach, while activated charcoal was given to adsorb the poison
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left behind in the bowel.3 Gastric lavage, in particular, appears to have been considered
important for all significant poisonings.3

Over the last two decades, however, gastric lavage has fallen out of favour.2,4,5 Extensive
review of the literature for evidence of effectiveness concluded in 2004 that “Gastric lavage
should not be employed routinely, if ever, in the management of poisoned patients” and that
“The results of clinical outcome studies in overdose patients are weighed heavily on the side
of showing a lack of beneficial effect”.6 An earlier review by the same organisations in
1997 had come to similar conclusions.7 Clinical toxicologists have taken this message on
board and guidelines published over the last ten years generally discourage its routine use.
8-11

However, the position statement was developed after review of animal and human studies
that primarily looked at self-poisoning with medicines.6 Clinical studies all came from well
equipped Western hospitals. Case fatality ratio (CFR) for self-poisoning is usually 0.5% or
less in such hospitals 12 – very different from the developing world where CFRs of 10-20%
are common.13,14 Pesticides in particular are widely available in rural homes and
associated with high CFRs: aluminium phosphide 70%, paraquat >50%, and
organophosphorus pesticides 20%.13

The guidelines also stated that: “In certain cases, where the procedure is of attractive
theoretical benefit (eg. recent ingestion of a very toxic substance), the substantial risks
should be weighed carefully against the sparse evidence that the procedure is of any
benefit.”6 In the rural developing world, where toxic pesticides and plant poisons are the
common means of self-poisoning, and antidotes and facilities for ventilation scarce,13
lavage might be considered of ‘attractive theoretical benefit’ for some poisonings.15,16

The contrast in case fatality between studies used for the position statement and the day-to-
day situation in the developing world has caused some clinicians in these areas to query the
relevance of such guidelines to their clinical practice.15,16 The possibility of benefit from
lavage appears greater for these clinicians because the poisons they see are so toxic and the
patients' outcomes poor. Poisoning texts from this region, while acknowledging the potential
hazards, have included gastric lavage as part of the management options for the majority of
poisons.

In March 2002, we initiated a long term cohort study of acutely self-poisoned patients in Sri
Lanka. Within this cohort, we nested two randomised controlled trials (RCTs). Before
starting recruitment to the cohort and trials, we spent time on the wards of each of the three
study hospitals talking with the doctors about their management of poisoned patients and
observing usual practice. The ward doctors without exception stated that they strongly
favoured using gastric lavage for poisoned patients.

We explained that we would not give gastric lavage or forced emesis to patients recruited to
the trials due to the lack of evidence for benefit and the potential for harm. This was a very
contentious decision, literally resulting in accusations that we would be killing patients.
However, after presenting the guidelines to the medical staff and extensive discussion, the
RCTs were permitted to begin if the ward doctors could exclude some patients whom they
considered required gastric lavage.

During the periods spent observing usual practice on the wards, before starting recruitment,
we noted deaths in patients ingesting low toxicity substances that appeared to be due to the
lavage performed in the referring hospital. We report two of these cases here.
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We then set up an observational study of gastric lavage that was completely independent of
the cohort study or RCTs. We included the lavages seen in the study hospitals before the
cohort started and then visited three further hospitals in an attempt to quantify the practice
and risks of the procedure in a resource-poor location of the Asia-Pacific region.

Case reports
1. An 18-yr-old male was admitted to a secondary hospital 3 hours after ingesting about
40ml of 20% carbosulfan (8g). He had been previously admitted to a peripheral hospital
where he had received gastric lavage and atropine. On arrival to the secondary hospital, he
had a GCS of 3/15, pulse 64/min and BP 95/65 mmHg. His pupils were 3mm; inspiratory
and expiratory crepitations were present throughout the chest, and air entry was poor. He
was given oxygen and atropine intravenously; no decontamination procedure was
performed. The atropine caused his pupils to dilate and his pulse to quicken, but there was
no improvement in his respiration. He had a respiratory arrest within 20 minutes of arriving
in the ward. He was intubated but it was difficult to expand the chest with the ambu-bag. He
subsequently had a cardiac arrest from which he could not be resuscitated. At his death, a
fluid level was visible in his ET tube; water dripped from the tube for more than 30 minutes
(figure 1).

2. A 21-yr-old female was admitted to a tertiary hospital eight hours after ingesting six
50mg tablets of chlorpromazine. She had previously presented to a peripheral hospital where
she had been given a gastric lavage. On arrival at the tertiary hospital, her GCS was 3/15 and
she had a cardiorespiratory arrest within minutes. Intubation revealed a large amount of
water in both lungs. CPR was unsuccessful and she died soon after arrival.

Methods
With permission of each hospital's medical superintendent and consultant physicians, study
doctors spent 3-5 days on the wards of each of the three study hospitals before initiating the
cohort.

Subsequently, a junior Sri Lankan doctor spent time in the admitting medical ward or
emergency treatment unit (ETU) of three other hospitals, observing the management of
patients with acute self-poisoning. Usual practice was therefore observed in six different
hospitals, although two of the hospitals had few poisoning admissions and no lavage was
performed during the six and fourteen days spent observing practice. We aimed to see at
least two lavages at each hospital – the study was stopped in the two hospitals that
performed no lavages due only to logistic limitations.

The doctors recorded patient characteristics and preparation, performance of lavage, and
results. They were not permitted to take any role in management. Following the lavage,
whenever possible, the study doctors discussed the procedure with patients, relatives and
health care workers. During visits to surrounding peripheral hospitals, we also discussed the
practice of lavage with the health care workers in each hospital. Additionally, every
opportunity was made to discuss the procedure with clinicians seeing medical patients in
hospitals across Sri Lanka. In every conversation, we attempted to discuss the evidence for
and against gastric lavage and the Position Statement.

Ethics approval for this observational study was received from the Faculty of Medicine
Ethics Committee, Colombo. An explicit condition of approval was that the observers would
not be involved in the management of the patients. If they saw any hazardous procedures,
they were to inform the responsible medical officer. Written informed consent was not
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requested from the patients or relatives to observe the procedure, but was obtained from
those whose photos are shown in Figure 1.

Results
Forty-three days were spent observing the management of patients admitted with acute self-
poisoning in six hospitals. Fourteen lavages were observed in four of the hospitals over a
total of 23 days. No lavages were performed in two hospitals.

Patient details are presented in table 1; those of the lavage in table 2. Although the technique
of gastric lavage varied between hospitals, within each hospital the procedure for each
patient was essentially the same.

Patient selection for gastric lavage
Gastric emptying was prescribed routinely by the admitting medical officer for all cases of
self-poisoning (except hydrocarbons, acids and alkalis). Forced emesis or gastric lavage was
performed after the patient had been transferred to the admitting medical ward in two
hospitals or in a separate poisoning room in the ETU in two other hospitals.

The choice of lavage or emesis was made by the nursing staff. Ward doctors did not take
part in gastric emptying and, in the hospitals with an ETU, were not in the same room.
Forced emesis involved the patients drinking more than two litres of sodium bicarbonate or
water, with the encouragement of ward staff and relatives, and then mechanically
stimulating their pharynx with their fingers. This procedure would go on for over 30
minutes, or until the patient had drunk all the fluid. The amount of fluid vomited back up
was not recorded.

Patients were selected for gastric lavage if they had reduced consciousness, had refused to
perform forced emesis, or if the forced emesis had been unsuccessful. In this series, ten
patients had ingested pesticides (7 organophosphate; 1 paraquat; 1 glyphosate; one
unknown), three had ingested 4 to 15 oleander seeds, and one girl refused to say what she
had ingested.

Timing of lavage and previous gastric emptying
Four patients received their gastric lavage within one hour of poison ingestion, six received
it one to four hours post-ingestion, and four received it five to nine hours post-ingestion.
Eight of the patients had previously received some form of gastric emptying in the referring
peripheral medical unit: seven having had forced emesis and one gastric lavage.

Patient consent and cooperation
Formal consent for lavage, with explanation of risks and benefits, was not requested. With
the active help of relatives, patients were placed onto a trolley or raised bed. Patients who
refused to cooperate were then tied by their wrists and ankles to the bed/trolley and held
down by relatives or other bystanders (figure 1). If the patient refused to open their mouth,
metal forceps were inserted to keep it open (figure 1). In one hospital, a metal tube with a
hole for the lavage tube to pass through it was used to keep the teeth from biting the tube.
Patients often struggled until they became exhausted. Even if first placed in the left lateral
position, patients often moved and were then held down in any position that they would stay
in.
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Patient sedation and airway protection
Physical restraint was used for 10 of 14 patients (8 of 10 patients with GCS>10). Sedating
drugs such as diazepam were not used.

Intubation before gastric lavage was not carried out in any of the patients. It was attempted
unsuccessfully in two of the four patients with GCS less than 9. Eleven of fourteen patients
were observed coughing or gagging during lavage.

Choice of tube for lavage
Hospitals used either large bore 18 gauge nasogastric tubes (hospitals B, C) or orogastric
tubes of >30 gauge (hospitals A, D). Whether the patient had taken particulate matter
(chewed oleander seeds) or liquid (pesticide) did not affect the choice of tube.

Amounts of fluid used
The technique for administration of fluid varied between hospitals. In one hospital, 200ml
aliquots were given by 60ml syringe and the same amount removed with the syringes. In
another hospital, 60ml syringes were again used but, for each round of the lavage, 16-18
syringefuls were given in rapid succession until the stomach contained more than one litre of
fluid. The fluid was then taken out of the stomach using a suction device; an attempt was
made to take off the same amount as had been given but the effluent was not measured.

In the two other hospitals, measured amounts of fluid were not given. Instead, water or
sodium bicarbonate was poured into a funnel attached to a large gauge tube from a jug or
bowl containing 1-2 litres. Pouring was stopped when water began to pour out of the
patient's mouth, as it backed up the oesophagus around the outside of the tube. Each aliquot
was judged to be at least 500ml, and often over one litre.

Monitoring
None of the patients had a cardiac or saturation monitor attached for the lavage. The
poisoning rooms in the ETUs did not have monitoring facilities. Each admitting ward had
only 1-2 cardiac monitors, and only some had monitors to measure peripheral blood oxygen
saturation. They were not used for patients during lavage; in many cases, they were already
being used with other patients at the time of the procedure.

Complications and outcome
Complications and outcome are presented in table 3.

Three patients died during or shortly after lavage. A 36-yr-old male was directly admitted to
a secondary hospital several hours after drinking glyphosate pesticide. He was fully
conscious and alert. A gastric lavage was initiated despite his resistance. He required 4 or 5
bystanders to pin him down to a metal trolley, even after he had been tied down to it. After
ten minutes, he stopped struggling but the lavage continued; shortly after, he was noted not
to be breathing. Doctors performed CPR for 20 minutes but he could not be resuscitated.

A 48-year old male with GCS 15/15 received a lavage around 45 minutes after drinking
around 100ml of paraquat. He initially complied with forced emesis but soon refused to
drink more. He was then moved to a bed and pinned down by four men for the lavage. He
became weaker during the lavage and could not sit up at the end. After being moved to
another bed, he was noted to have a GCS of 3/15 and to have lost his airway control. He
died within 30 minutes of the lavage.
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A 25-year-old female was given gastric lavage after ingesting oleander seeds despite having
second degree AV block on the admission ECG. She deteriorated during the procedure and
was then transferred to ICU where she died from a cardiac dysrhythmia within a few hours.

Seven of the other eleven patients were seen to cough up water during the lavage and were
started on prophylactic antibiotics afterwards.

Opinions on gastric lavage
Informal discussion with health care workers revealed that lavage was favourably regarded.
This was true also of the patient's relatives and, to a lesser extent, of the patients themselves.
Patients described the procedure as being very unpleasant but added that they thought it
necessary.

The procedure's popularity was due to a number of factors including: a strong belief in
efficacy (in part because of the return of smelly pesticide solvent with lavage), the hope that
a rigorous lavage would stop patients doing it again, and the encouragement of relatives.
Furthermore, many health care workers believed that lavage was best medical practice and
that not doing it would result in medico-legal problems if the patient died.

Effect of the presence of study observers
The observers had no involvement in the clinical care of the patient; this situation was
explicitly required by the ethics committee. However, they did express their concerns about
the procedure to the medical and nursing staff. No changes to the procedures were noted as a
result of these expressions of concern.

In the main study hospitals, after this observational study was completed and the RCT
started, gastric lavage and forced emesis were no longer performed on recruited patients.
Initially, the ward staff withheld some patients from the RCT since they believed lavage to
be essential. With time, however, the hospital staff came to accept that the outcome without
lavage was not worse and most likely better than previously.

Discussion
Deliberate self-poisoning is significantly more dangerous in the developing world than in
the West.13,14,17 Antidotes for the highly toxic pesticides and poisonous fruits ingested do
not exist or are unaffordable and/or unavailable.13,18 In contrast, the poison most
commonly used for self-harm in much of the West is paracetamol 19 - for which there is a
highly effective antidote and for which the majority of patients do not have to be admitted to
a medical ward. A case fatality of <0.5% contrasts strongly with the 10-20% typical of the
developing world.13,14

It is in this context that gastric emptying is so frequently carried out in Sri Lanka and other
developing world countries. With no antidotes to give, and few ventilators and ICU beds
with which to support people through the acute toxicity, stopping poison absorption has
become the basis for poisoning therapy. Unfortunately, no trials have been performed to
assess whether gastric emptying is effective. The practice continues without evidence for
either benefit or harm.

Sri Lankan,15 Indian,20 Pakistani,21 Hong Kong22 and WHO23 guidelines for poisoning
management give instructions on how to give lavage safely, in particular stating that patients
must be intubated if at risk of aspiration. Moreover, the Sri Lankan Poisons Information
Centre book15 emphasises that the procedure should be done in conscious patients only if
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they give consent and are willing to cooperate. Lavage is also only recommended for
potentially life-threatening poisonings.

Our anecdotal experience of the lavage procedure being performed in a hazardous manner
was supported by the observational study. Although a small study, it gave consistent results
with the procedure being broadly similar between hospitals. Patients often appeared to be in
a worse condition after the lavage than before, due to aspiration and exhaustion. Although
some of these patients will have died whatever the management, most of the five deaths we
record here appear to have been hastened by gastric lavage. In most cases, the administration
of gastric lavage took priority over good resuscitation and administration of antidotes.

In particular, two patients died with fluid-filled lungs after a lavage carried out in a
peripheral hospital. Both had ingested relatively harmless poisons (300mg chlorpromazine,
8g carbosulfan) for which the predicted outcome was good and gastric lavage was not
therefore indicated.6 The patient who died after ingesting glyphosate was well on admission
but died during the lavage; similar alert glyphosate poisoned patients in our cohort have not
died (D Roberts, in preparation). Similarly, although the dose of paraquat taken by patient 9
was always likely to kill him, this patient died soon after the lavage, and around 90 min after
the ingestion - well before paraquat normally kills (>5h; Eddleston, unpublished results).

Lavage was carried out regardless of whether the patient had ingested a potentially fatal
substance,6 and regardless of whether a lavage had been previously performed 24 or how
long had elapsed between ingestion and hospital admission. Eight of the 14 patients reported
here had already received a gastric decontamination procedure in the peripheral hospital
before transfer. Others have documented lavage being carried out up to 24hrs post-ingestion
in some hospitals 25,26.

The lavage was not carried out by doctors but by attendants, sometimes accompanied by
nurses; patients were not monitored and the death we observed during one lavage was not
noticed for some minutes. Furthermore, semiconscious and unconscious patients were not
intubated before lavage, and hypertonic sodium bicarbonate was commonly used although it
could have detrimental effects on electrolyte balance.

Large amounts of fluid were used in some hospitals for the lavage. The use of large
quantities of fluid would likely have filled the stomach, increasing the risk of vomiting and
aspiration, and increasing gastric emptying, propelling poison into the small bowel 27.

Informed consent was not sought and patients were often forced to undergo the procedure
despite clearly objecting. There seem to be two reasons why consent should be obtained. It
is illegal in some countries to treat a patient against their will if they have the capacity to
make a decision. Many patients who have poisoned themselves are capable of making an
informed decision - not all are incapacitated. One reason that is often given for going against
a patient's will is that the treatment is ‘life-saving’. Since we have no evidence of benefit
from gastric lavage, some evidence that lavage may cause serious harm,6 and many patients
have not ingested a dose that puts their life at risk, this reason cannot yet be used for forcing
lavage on people.

More importantly, physically restraining a struggling patient who is already hypoxic and
hypovolemic from the poisoning will only worsen the situation. Lavage with an orogastric
tube is dangerous in patients who do not cooperate, with high risks of laryngeal spasm and/
or hypoxia.28,29
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It seems possible that the deaths from relatively harmless pesticides, such as the WHO Class
III toxicity pesticide chlorfluazuron, that we have previously recorded in Anuradhapura,30
result from complications of lavage.

Discussion with doctors seeing poisoning patients in other Sri Lankan hospitals indicated
that the practices we observed were typical. However, a few doctors stated that they always
intubated patients before lavage in their hospitals.

The current practice of lavage in Sri Lanka has similarities to its practice in the West a few
decades ago.4 Many senior doctors recall patients being forced to have a lavage without
sedation, against their will but in ‘their best interests’. This practice has undergone a
reassessment recently and it is now much less often used 31. If done at all, it is done in
either a consenting or an unconscious intubated patient.

The practice described here is unlikely to be restricted to Sri Lanka. Discussion with
clinicians from other developing countries where pesticide poisoning is a problem indicates
that lavage is also routinely carried out in these countries, often in less than ideal
circumstances. A Thai newspaper article suggests that gastric lavage in non-consenting
patients is not uncommon (figure 2).

In conclusion, we do not yet know whether patients benefit from gastric lavage. This study
shows that it is not being performed as recommended and that frequent and serious
complications probably result. It is time for a reassessment of the role of gastric lavage in
the developing world. Restricting its use to situations where there is a reasonable likelihood
that the benefits will outweigh the risks is a necessary first step. This will present a
challenge as it will require a significant change in beliefs and many doctors support the
routine practice of gastric lavage. If this can be achieved, then the assessment of these risks
and benefits in a randomised controlled trial could be done to see if selective and careful
gastric lavage is warranted in any patients.
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Figure 1. Complications and practice of gastric lavage

A. Restraint of a patient during gastric lavage.

B. A patient with pesticide poisoning is tied to the trolley; two relatives hold him
down. An attendant holds his mouth open with a pair of large metal forceps to
prevent him biting the tube; a nurse pours fluid into the funnel. This stopped when
the patient vomited fluid.
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C. A blood stained fluid level can be seen in the ET tube after the death of the patient
presented in Case Report 2; fluid continued to drip from the tube for more than 30
minutes.

(Consent for the photographs was obtained retrospectively from the patients in A & B, and
from the patient's father in C. Copies are held by the journal.)
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Figure 2.
A newspaper cutting from a Thai newspaper (Bangkok Post, 8th July 2004)
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Table 3

Complications of the lavage.

Patient Complications

1 Died during procedure. Noted by attendants not to be moving. Doctors unable to resuscitate. Probable asystolic cardiac arrest.

2 Aspirated. Started on IV antibiotics by ward staff. Exhausted at end of procedure

3 Aspirated. Started on IV antibiotics by ward staff. GCS 9/15 at end of procedure

4 None

5 Aspirated. Started on IV antibiotics by ward staff.

6 ECG showed 2nd degree AV block (mobitz type II) before procedure. Deteriorated during and after procedure. Transferred to ICU
where she died within 12 hours.

7 Gagged during insertion of lavage tube; vomited 3 litres of fluid used for forced emesis. Aspirated on this fluid. Started on IV
antibiotics by ward staff.

8 Had vomited and aspirated before admission. Gastric lavage was started before ET tube was passed successfully. Transferred to
ICU.

9 Initially consented to forced emesis but after drinking 500ml of water, refused to continue. Thereupon given lavage against
wishes. Patient exhausted by the procedure. GCS dropped to 3/15 directly afterwards, lost control of airway, and died within 30
minutes.

10 None

11 None. Transferred to ICU because of poisoning.

12 None

13 Forced herself upright during procedure. Vomited and aspirated. Started on IV antibiotics by ward staff.

14 Aspirated. Started on IV antibiotics by ward staff.
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