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ABSTRACT

BACKGROUND

Copper Sulphate ingestion is a relatively common method of committing suicide in South India. It can be life-threatening with
high mortality due to its deleterious effects on upper GIT, kidney, liver and blood.

AIM

To analyse the clinical profile, complications and outcome of patients admitted with alleged Copper Sulphate poisoning in

intensive medical care unit at Govt. Stanley Medical College Hospital.

SETTINGS AND DESIGN
A prospective observational study.

MATERIALS AND METHODS

Study was carried out at the Toxicology Unit of Intensive Medical Care Unit and Medical Wards of Govt. Stanley Hospital, Chennai,
from August 2011 to November 2013. All patients above the age of 13 years were included in this study. Patients admitted with
mixed poisoning, liver and kidney diseases, bleeding disorders were all excluded from this study.

RESULTS

Of the 60 patients studied, 37 were females and 27 were males. Mode of poisoning was suicidal in 58 patients and accidental in
2 patients. Mean age in males was 31.24 years and in females 25.52. In this study group, 32 were married and 28 were unmarried.
The frequency of symptoms the patients presented with decreasing frequency were vomiting (21), icterus (15), abdominal pain (14),

cyanosis (8) and oliguria (4).

CONCLUSIONS

Copper sulphate poisoning presenting with fulminant hepatitis has 26 times more chance of death (P value 0.0008), acute kidney
injury 17 times more chance of death (P value 0.0006), Gastritis by upper GI endoscopy has 7 times more chance of death (P value

0.01).
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INTRODUCTION

Copper sulphate is one of the salts of copper. It is odourless,
blue in colour. This salt is used in the making of various types
of insecticides, herbicides, fungicides and algaecides. Copper
sulphate toxicity can present as asymptomatic to life-
threatening complications and death, based on the amount of
copper sulphate ingested.
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The toxic effects of copper sulphate poisoning is
enumerated by various case studies and case reports. This
study is about the clinical profile and the outcome of patients
with copper sulphate poisoning. Copper is one of the essential
trace elements in humans. It is used in various industries like
painting, leather, utensil manufacturing, electrical, gold
jewellery, etc.

In the serum, Copper is present in two forms mainly
bonded with ceruloplasmin 93% and other is bonded with
albumin 7%. The copper-albumin complex is responsible for
the toxicity in the case of acute poisoning. Copper is
transported with ceruloplasmin and stored in tissues as
metallothionein.

Copper toxicity mainly affects the erythrocytes, hepatic
system and renal system.[ll The pathogenesis of copper

Page 3440



Jemds.com

toxicity mainly arises by its damage to the red cell membrane
and inactivation of enzymes by its pro-oxidant.[2] nature,
which leads to intravascular haemolysis and haemolytic
anaemia. Hepatic damage is either due to direct effect or due
to haemolysis.[!]

The main pathogenesis in renal failure is intravascular
haemolysis, which leads to acute kidney injury. Corrosive
effect of copper sulphate results in ulcer in oesophagus,
stomach and intestines, which can cause acute gastritis,
intestinal haemorrhage, necrosis and perforation. Other
features include hypotension, sinus tachycardia, cardiac
arrhythmias, convulsions, rhabdomyolysis, myoglobinuria.

TREATMENT

The mainstay of treatment is prevention of absorption and
deposition of copper in tissues which in turn depends upon
early admission in hospital and removal of toxin and
maintenance of intravascular volume by fluid therapy. Copper
chelators can be used in severe poisoning like dimercaprol, D-
penicillamine, British Anti-Lewisite (BAL), Ethylene Diamine
Tetra Acetate (EDTA). There is no clear studies mentioning the
effectiveness of chelators in humans for acute copper toxicity.
The management and the treatment of copper sulphate
poisoning patients are mainly done by the following entities.

A. Methods to reduce absorption.

B. Supportive care.

1. Management of corrosive burns.

2. Treatment of Methaemoglobinaemia.
3. Managing hypotension.

4. Management of rhabdomyolysis.

C. Chelation therapy.

D.

Methods to enhance excretion.

METHODS TO REDUCE ABSORPTION

Most of the authors recommend treatment to prevent
vomiting, as it may cause recurrent corrosive injury to
oesophagus.3l In copper sulphate toxicity, patients tend to
have vomiting instantaneously, therefore antiemetic drugs
must be given to them.[4]

The absorption of copper can also be reduced by giving
activated charcoal. But it is mainly used in excess ingestion,
which is expected to be fatal.l5] The usefulness of activated
charcoal is not very evident, but is tried as it is not toxic and
can have some absorptive capacity.[4]

The dose of activated charcoal is usually 25-100 gram in
adult that is 1 gram/kg. It is given orally and it is useful when
given within an hour of intake of copper sulphate. For every 30
gram of charcoal, 250 mL of water is added.

Another way of reducing the absorption of copper sulphate
is early administration of egg white.

SUPPORTIVE MEASURES
Management of Corrosive Burns
Whenever a patient is admitted with copper sulphate
poisoning, an upper Gl endoscopy must be performed to assess
the gastric and oesophageal injury and severity. Usually, it is
done before 24 hours.[61[7][8] These guidelines are taken from
the studies of patients with corrosive ingestion.

Early upper GI endoscopy is proved to be relatively safe in
patients with corrosive intake. In a study of 94 cases with
corrosive ingestion, 81 cases underwent GI endoscopy within
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24 hours and 12 cases within 48 hours. It was uneventful with
no adverse effects.[7]

Like the above case study, yet another study showed no
complications in patients who had endoscopy within 24 hours.
The total number of cases were 16, of which 13 underwent the
procedure within 24 hours. Moreover, the study stated that
early endoscopy was useful in assessing the severity of the
injury, and treating the patient and for the prognosis.[8l

Gupta et al showed in a case series of 26 cases with copper
sulphate ingestion who were given steroids and reported that
the mortality was less in those patients who received
corticosteroids.[9] But this was not studied by any other
randomized controlled case study, so steroids are not under
the guidelines in management.

Methaemoglobinaemia
The commonest effect of copper sulphate toxicity is cyanosis.
It is due to methaemoglobinaemia. It is treated by giving
methylene  blue  intravenously, = whenever  serum
methaemoglobin increases more than 20%; it can even occur
at low range in patients who have the following disorder.

e Anaemia.

e  Pulmonary disease.

e  (Cardiovascular disease.
Along with methylene blue, oxygen must also be given.

Dose

1-2 mg/kg/dose given intravenously for 5 minutes. It can be
given once again if cyanosis persists for an hour. Usually,
cyanosis disappears by 40 minutes. This is due to decreasing
the half-life of methaemoglobin by methylene blue.

Hypotension
One of the dangerous clinical feature, which can go unnoticed
is hypotension. This feature makes necessary the
measurement of blood pressure and pulse frequently.
Hypotension can be managed by,

e Adequate hydration by intravenous fluids.

e Intravenous dopamine

e Intravenous noradrenaline.

Hypotension was mainly due to loose stools, vomiting or
gastrointestinal bleeding. In the background of critically ill and
sepsis, adrenal insufficiency can occur. But there is no
evidence that copper sulphate poisoning can cause adrenal
insufficiency directly.

Rhabdomyolysis

Rhabdomyolysis is also an important complication that may
lead to acute kidney injury. The following management
prevents the occurrence of this adverse effect of copper
toxicity.

e Early and adequate fluid therapy. The amount of fluid
replaced is about 4-6 litres per day. Extreme care must
be taken, so that patient do not have fluid overload.

e Intravenous mannitol.

e  Alkalinisation of urine by forced alkaline diuresis must
be started early and soon after the admission.

The efficacy of these therapeutic measures are clinically not
evident.[10]
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Chelation Therapy
Chelation therapy is mainly used in severe copper sulphate
poisoning. The efficacy of chelators is mainly studied from
animals. At present, there is no clear studies mentioning the
effectiveness of chelators in humans for acute copper toxicity.
The following chelators are used for copper sulphate toxicity.
They are,

e  British Anti-Lewisite (BAL),

e  D-penicillamine,

e 2, 3-dimercapto-1-propane sulfonate, Na+ (DMPS) and

e  Ethylene Diamine Tetra Acetate (EDTA).

If the patient develops acute kidney injury, the use of these
chelators can cause more toxicity.

Penicillamine

One of the most commonly used copper chelator is D-
penicillamine. It is mainly used in acute intoxication. But the
evidence for its effectiveness are lacking.[111112][13] The dose
given for adults are 1000 to 1500 mg/day in divided doses.
The dose given to paediatric patients is 10 mg/kg/day, which
can be increased up to 30 mg/kg/day.
A study showed that up to one gram/day can be given based
on the adverse effects and toxicity on the patients.[14]
The adverse effects are,

e  Proteinuria,

e  Haematuria,

e  Acute kidney injury,

e  Pancytopenia,

e Liver toxicity,

e Contraindicated in patients who are allergic to penicillin.

Dimercaprol /British Anti-Lewisite (BAL)

Another important chelator, which is used in patients with
severe emesis where oral administration of D penicillamine is
not possible is BAL. It is administered intramuscularly. It
forms a complex with copper and is excreted by bile.
Therefore, it can be used in kidney injury. But its effectiveness
is not that much when compared to D penicillamine.

Dose
3 to 5 mg/kg/dose, 4th hourly for two days and then 12th
hourly for 7 days.[131[15][16]

Administration
Deep intramuscularly.

Adverse Effects
e  Pruritus,
e  Urticaria, and
e  Hyperpyrexia.

Edetate Calcium Disodium
This is another chelator that can be used in acute copper
sulphate poisoning.

Dose
75 mg/kg/day. Should not cross 500 mg/kg.

Administration
Intramuscular or slow intravenous infusion.

Duration
5 days.
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Adverse Effects
e  Renal tubular acidosis.[15]

Methods to Enhance Excretion

The methods used to increase or enhance the excretion are,
a. Haemodialysis.
b. Peritoneal dialysis.
c. Haemoperfusion and haemodiafiltration.

Excreting copper from humans intoxicated with copper
sulphate by haemodialysis is not useful. But it is useful in the
treatment of acute kidney injury due to copper toxicity.[121[17]

Another method used is peritoneal dialysis. But the
dialysate must be of salt-poor albumin. The dialysate with salt-
low albumin ended in removing high amount of copper. But
the quantity extracted by peritoneal dialysis was low.[18] The
effectiveness in removal of copper by heme perfusion and
haemodiafiltration is still not clear and precise evidence is not
available.[19]

AIMS AND OBJECTIVES

Prospective observational study to analyse the clinical profile,
complications, outcome of patients admitted with alleged
copper sulphate poisoning in intensive medical care unit at
Stanley Medical College Hospital.

MATERIALS AND METHODS

Place of Study

This study was carried out at the Toxicology Unit of Intensive
Medical Care Unit and Medical Wards of Govt. Stanley Hospital,
Chennai.

Study Period
From August 2011 to November 2013.

Study Design
Prospective observational study.

Ethical Committee Approval
The Ethical Committee Approval was obtained for this study.

Inclusion Criteria
1. Any patient admitted with copper sulphate poisoning.
2. Age of the patients >13 years.

Exclusion Criteria

1. Mixed poisons.
Patients with liver disease.
Patients with kidney disease.
Patients on drugs like anticoagulants, antiplatelets.
Patients with bleeding disorders or other haematological
disorders.

Ui W

6. Patients with peptic ulcer disease.

Consent

The study group thus identified by the above criteria
(Inclusion and exclusion criteria) was first instructed about
the nature of the study. Willing participants were taken up for
this study after getting a written/informed consent from these
patients or their relatives in the local vernacular language.

Study Subjects

All the patients who fulfilled the inclusion criteria above 13
years of age and both genders were included in this study. The
included patients were subjected to detailed history taking,
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complete physical examination and the relevant laboratory
investigations as per proforma, exclusively designed for the
study.

The details of the amount of copper sulphate ingested were
collected from the patients or their relatives.

RESULTS, OBSERVATION AND DISCUSSION

This study includes a total number of 60 patients. The basic
demographic and frequencies of variables were tabulated in
Table.

Sl. Index Categories Freguen
No. cies
1 Sex (n=60)
Male 23
Female 37
2 Age (Mean in
Years)
Male 31.24
years
Female 25.52
years
3 Marital Status
(n=60)
Unmarried 28
Married 32
4 Mode of
poisoning (n=60)
Suicidal 58
Accidental 2
5 Frequency of
symptoms
Icterus 15
UGI lesions 23
Vomiting 21
Abdominal pain 14
Oliguria 4
Cyanosis 8
6 Complications
Raised INR 17
without bleed
Raised INR with 3
bleed
Acute hepatitis 13
Fulminant 3
hepatitis
AKI 6
Haemolytic 3
anaemia
7 Treatment
Use of methylene
9
blue
8 Outcome
Death 6
Table 1: Basic Frequencies of Variables

—
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Table 2 shows the Various Variables with their
Association to Death with Odds ratio and P - value.

Risk
SL Odds - p
No. Index Ratio thl value
1 Male sex 3.43 0.24
2 Married 1.8 0.49
3 Raised INR without 0 NA
bleed
4 Raised INR with 52 38 017
bleed
5 Acute hepatitis 0 NA
6 Fulminant hepatitis 26 10 O'%OO
7 AKI 17 9 O'%OO
8 Haemolytic anaemia 0 NA
9 Icterus 3.6 0.132
10 Gastritis in OGD 7 0.01
11 Use of methylene 19 0.000
blue 2
Table 2: Odds Ratio for Variables Leading
to Death with P-Value

One-Sample T Test Mean Age of Sample with Mean Age of
Death.

One-Sample T Test Mean Age of Sample with mean Age of Death.
Variable| Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
......... o -

AGE | 6029.05 1.341941 10.39463 26.36478 31.73522

t=-3.4353

degrees of freedom = 59
Ha: mean! = 33.66 Ha: mean > 33.66
Pr (|T| = [t]) = 0.0011 Pr (T =1t) =0.9995

Mean = mean (AGE)
Ho: mean = 33.66
Ha: mean < 33.66
Pr (T <t) =0.0005

One sample T-test with null hypothesis of mean age of
sample and mean age of death is equal, was rejected with P
value of 0.0011. The mean age of death was more than the
mean age of population with P-value of 0.0005.

DISCUSSION

The mean age of subjects included in this study was 28.38
years, whereas the mean age of subjects was 29.18+10.77 in
Naha et al study.

The most common symptom in our study and in Naha et al
study.[20] was vomiting.

The common complications in our study were Acute
hepatitis, Acute kidney injury, GI bleeding similar to Ahasan et
al study.[21]

Mortality in our study group was less than 10%, whereas
in Naha et al study the mortality was 22.9%, Ahasan et al study
mortality was 24.1%.

CONCLUSIONS
The older the age of patients they have more chances of death.
Males have 3 times more chances of death without significant
association of P-value (0.24).

Married have 2 times more chances of death without
significant association of P-value (0.49).

Fulminant hepatitis has 26 times more chances of death
with significant association of P-value (0.0008).
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Acute kidney injury has 17 times more chances of death

with significant association of P-value (0.0006).

Involvement of gastritis by upper GIT endoscopy has 7

times more chances of death with significant association of P-
value (0.01).

Usage of methylene blue for cyanosis has 19 times more

chances of death with significant association of P-value
(0.002).
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