IAJPS 2017, 4 (10), 3445-3450 Muhammad Igbal et al ISSN 2349-7750

CODEN [USA]: IAJPBB ISSN: 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES

Available online at: http://www.iajps.com Research Article

CASUAL COMPARATIVE ANALYSIS OF SPEED OF INITIAL
ATROPINIZATION AND RATE OF SYMPTOM RESOLUTION
AMONG PATIENTS OF ACCIDENTAL ORGANOPHOSPHATE

POISONING
Muzaffar Ali Shaikh!, Muhammad Igbal?’, Mumtaz Ali Lakho®, Syed Jahanghir®, Sadia
Shaikh® & Hamid Nawaz Ali Memon®
1.23&41 jaquat University of Medical & Health Sciences, Jamshoro
*Dow University of Health Sciences, Karachi
6Zulekha Hospital, Dubai

Abstract

Objective: This study hopes to compare the rate of symptom resolution achieved with different recommended speeds of initial
atropinization as part of treatment of patients presenting with accidental organophosphate insecticide poisoning.

Methodology: The casual-comparative analysis was conducted at the department of medicine, Liaquat university hospital, upon
a total of 117 patients from October 2016 to July 2017. Informed consent was acquired from each patient before administering
each of the recommended dosage regimens.

Results: The best performing regimen was administration of a beginning bolus of one to two milligrams of atropine, seconded
shortly (five minutes) by a doubled dose of atropine. This practice of administering a doubled dose after 5 minutes is followed till
complete atropinization is obtained. Among the many up sides of our most successful regimen, most notable were the facts that,
administration of a mean dose (25 mg) required not more than twenty minutes, it worked well even for rare cases that required
rather large quantities of atropine, allowing 75 mg of atropine to be administered in no more than 25-30 minutes, and finally, it
even catered to the needs of patients that require small doses owing to the fact that the beginning bolus can be a mere 1 mg.
Conclusion: After careful consideration and deliberation on the obtained results, the use of a dosage regimen with the high pace
of initial atropinization to halt the adverse effects seems to be the best choice. It shall help to considerably decrease the mortality
owing to organophosphate poisoning. It addition to that, the use of a simple and easy to follow dosage regimen is more likely to
be followed correctly.
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INTRODUCTION:

Organophosphate (OP) poisoning continues to be a
matter of great concern, particularly in the
developing faction of the world. [1-3]. This is
attributed to the easy access to insecticide/pesticides
of organophosphate origin owing to the fact that
many of the developing countries thrive off an
agricultural economy and products such as
insecticides and pesticides are readily available. The
death toll, brought about by toxicity of such
pesticides may climb up to 0.2 million deaths
annually. [4-6]

The untimely demises occur due to failure of
respiration, weakness of neuromuscular junction,
central respiratory depression, bronchospasm and
bronchorrhoea and due to cardiovascular collapse [7].
Atropine administration is urgently required in
sufficient doses to counter the cholinergic signs. [8—
10] This prime step of treatment is often called
“atropinization”. Following atropinization, airway
and ventilator support too may be required in severe
cases. [11]

Despite the fact that atropine is acknowledged by all
as a cornerstone of initial treatment, [12] firm
consensus regarding the atropine dosage regimen and
the pace of initial administration is yet to be
achieved. This is mainly due to scarcity of evidence
pertaining to the matter, particularly, the lack of
comparative  analysis that may put all
advised/recommended regimens to the test in control
environments to assess the performance of each
regimen against the other tests.

However, even though the precise dosage of atropine
or its initial pace of administration is not agreed
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upon, there is consensus on the signs that manifest,
once an adequate dosage of atropine has been
administered. The signs and symptoms are namely,
tachycardia, halted sweating and miosis reversal. [13-
14] The clear signs thus ensure that the therapy is
timely halted and overdose is not administered.

The aim of this study was thus, to compare all worthy
atropine dosage regimens and their respected speed
of initial administration to see how each of the
regimens and their initial speed of atropinization, in
particular, fairs when put to the test.

METHODOLOGY:

The casual-comparative analysis was conducted at
the department of medicine, Liaquat university
hospital, upon a total of 117 patients from October
2017 to July 2017. Patients with a history contact
with organophosphorus insecticides/pesticides that
exhibited cholinergic signs and required atropine
administration were considered eligible for inclusion
in the study.

Methods of identification of organophosphorus
exposure included, history from patient or attendant;
clinical features shown by patients were assessed for
consistency with a diagnosis of OP poisoning. Each
of the 29 separate dosage regimens, their quantity and
the pace of atropine given to each patient was noted.
Standard protocols were employed while managing
the patient. Each dosage regimen was administered to
three patients and their mean rate of symptom
resolution was used to enhance accuracy and
reliability and account for external biases.

Target end-points for atropine therapy included:

Clear chest on auscultation.

Heart rate >80/min.

Systolic BP >80 mmHg.

Pupils no longer pin-point.

ol oo | —

Dry axillae.

The  symptoms, whose  rate  of

resolution

was investigated  were  the  following:

Depending on the time elapsed since exposure of the patient to organophosphorus.
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Time elapsed since exposure fo organaphosphorus  Prominent Sympioms

Adinutes to Tweniy-Four Hours

24 howurs and above

RESULTS:

The best performing regimen was administration of a
beginning bolus of one to two milligrams of atropine,
seconded shortly (five minutes) by a doubled dose of
atropine. This practice of administering a doubled
dose after 5 minutes is followed till complete
atropinization is obtained.

4. Excessive salivation,
facrimation and urination.
Gastric cramps and emesis.
Bradycardia and Hypotension.
Dyspneal

Excessive salivation
Bradvcardia

bl B R

Miasis and Blurred vision

administration of a mean dose (25 mg) required not
more than twenty minutes, it worked well even for
rare cases that required rather large quantities of
atropine, allowing 75 mg of atropine to be
administered in no more than 25-30 minutes, and
finally, it even catered to the needs of patients that

Among the many up sides of our most successful
regimen, most notable were the facts that,

require small doses owing to the fact that the
beginning bolus can be a mere 1 mg.

Mean Time Taken To Achieve Atropinization
(10 Fastest Regimens)
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Mean Time Taken To Achieve Atropinization
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The complete list of recommended dosage regimens & their individual pace are tabulated below.
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SOURCE EDITION/YEAR RECOMMENDED REGIMEN
Goldfrank | 7/2002 1-3 mg, repeated every 2-3 min
Dartl | 37/ 2003 2-4'mg, repeated every 2-3 mins, with mcreasing incremental
doses
Reigert | 3%/ 1999 IfGCS normal:
2-4'mg, repeated every 13 min
IfGCS reduced
=4-8mg, repeated every 3-13 min
Ford | I*/ 2001 I-1 mg; repeated every 3 min doubling the dose
Lall | I#/1998 2-3mg, repeated every 3-10 min
Leikin | 3%/ 2001 2-3 mg, repeated every 3-10 min
Qlson | /1999 1-3 mg, repeated every 3-10 min
Joxinz | 2002 Zmg, repeated every 10-30 min
Dert 1| 1%/ 2000 -4 mg, repeated every 3-10 min
Agzarwal | [°/1997 2-4'mg, repeated every 3-13 min
PARA| I#/1999 1-3 mg, repeated every 3-10 min
Krieger | 7%/ 2001 2mg, repeated every 10 min
Henry | 1871997 2-4mg, repeated every 10 min
Gossel | 37/ 1994 2-4'mg, repeated every 10-13 min
British Netional | 46" / 2003 2mg, repeated every 3-10 min
Formulary (IMor IV according to severify)
Flamagem | I/ 2001 Zmg, every 3-10 min
Vigallip | 7%/ 1998 1-1mg, then Jmg repeated every 3-10 min
Larger increments of atropine may be used
Hypertox | 3.7/2003 I-1 mg, repeated every 3-10 min
WHO Ireatment | 1999 1-1 mg, repeated every 3-10 min
Gruide
Harrisons | 15%/ 2001 0.3-1 mg, repeated every 3-13 min
Fernandp | I/ 1998 2-10mg, then 2 mg repeated every 10-13 min
Cassgrett | 7*/ 2003 2-10mg, then I mg repeated everyl(-13min
Davidsons | 19*/ 2002 1 mg, repaated every 10 min
Jones | I*/ 2001 2 mg, repeated every 10 min
Toxbase | 2002 2 mg, repeated every 10-30 min
Haddad | 37/ 1998 I-2 mg, then 2 mg repeated every 13-30 min
WHO OF Antidotes | 2002 2 mg, then same or mcreased dose every 13-30 min
Sevffart | 4%/ 1996 I-Img, repeated or increased in increments every 13-60 min
WHO Mokl | I*/ 2002 2 mg, repeated every 20-30 min
Formulary

A pictorial depiction of the individual initial speed of atropinization is also provided below:
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A break-up rate of the resolution rate of muscarinic symptoms is provided below

Rate of Symptom Resolution
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Fig 3: Gastric cramps went took the most time and were the last to be relieved.

DISCUSSION:

Severe organophosphate poisoning is a major clinical
issue in our part of the world with death toll, rising
up to 0.2 million deaths annually. [4-6] However,
most deaths occur due to delayed and/or improper
treatment a regimen which often leads to due to
failure of respiration, weakness of neuromuscular
junction, central respiratory depression,
bronchospasm and bronchorrhoea and due to
cardiovascular collapse. [7] Research conducted upon

animals has revealed the primary cause of death to be
central cholinergic stimulation. [14, 15]

Atropine is a competitive Ach antagonist at the post-
synaptic muscarinic nerve membrane. It is ideal to
administer it in an initial dose test dose of 1 to 2 mg
intravenously (0.05 mg/kg). If no intravenous access
is available, it can be given intramuscularly.

Atropine begins to resolve the symptoms of the
poison and manifests signs of atropinization (if the
poison is ingested in small amounts) in 1 to 4 minutes
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after administration and peak effect is observed by 8
minutes; so, if there is no effect from the
administered dose, than the administered dose can be
doubled every 5 minutes until muscarinic findings
subside. [16] Once the adequate atropine dose has
been established, this dose should be adjusted to
maintain a dry tracheobronchial tree for 24 hours.
The amount of atropine needed may be very large. In
some cases, hundreds of milligrams of atropine may
be quired. An atropine drip can be made by
reconstituting into an infusion of dextrose 5 percent
water (D5W) or normal saline. There is no specific
concentration for the drip. Once atropinization has
been achieved, atropine can be slowly withdrawn.
[17]

Glycopyrolate (0.05 mg/kg 1.V) may also be used to
treat the peripheral muscarinic effects. It does not
penetrate the CNS and will only treat peripheral
findings. Scopolamine is useful where glycopyrolate
falls short but it too has its short-comings. Other
essential drugs that are part of mandatory treatment
protocol and essential for resolution of nicotinic and
central receptor symptoms, such as pralidoxime, are
not discussed here, since it is outside the scope of this
research.

CONCLUSION:

After careful consideration and deliberation on the
obtained results, the use of a dosage regimen with the
high pace of initial atropinization to halt the adverse
effects seems to be the best choice. It shall help to
considerably decrease the mortality owing to
organophosphate poisoning. It addition to that, the
use of a simple and easy to follow dosage regimen is
more likely to be followed correctly.

REFERENCES:

1.Jeyaratham J. Acute pesticide poisoning: a major
global health problem. World Health Stat Q 1990;
43:139-144.

2.Van Der Hoek W, Konradsen F, Athukorala K,
Wanigadewa T. Pesticide poisoning: a major health
problem in Sri Lanka. Social science & medicine.
1998 Feb 1;46(4-5):495-504.

3.Eddleston M. Patterns and problems of deliberate
self-poisoning in the developing world. Qjm. 2000
Nov 1;93(11):715-31.

4.Gunnell D, Eddleston M. Suicide by intentional
ingestion of pesticides: a continuing tragedy in
developing countries. Int J Epidemiol 2003; 32:902—
909.

5.Eddleston M, Phillips MR. Self-poisoning with
pesticides. BMJ: British Medical Journal. 2004 Jan
3;328(7430):42.

6.Eddleston M, Buckley NA, Eyer P, Dawson AH.
Management of acute organophosphorus pesticide

Muhammad Igbal et al

ISSN 2349-7750

poisoning. The Lancet. 2008 Feb 22;371(9612):597-
607.

7.Ballantyne B, Marrs TC. Overview of the
biological and clinical aspects of organophosphates
and carbamates. In: Clinical and Experimental
Toxicology of Organophosphates and Carbamates.
Oxford:  Butterworth  Heinemann, 1992:3-14.
8.Heath AJW, Meredith T. Atropine in the
management of anticholinesterase poisoning. In:
Clinical and  Experimental — Toxicology of
Organophosphates and  Carbamates.  Oxford:
Butterworth Heinemann, 1992:543-554.
9.Johnson MK, Jacobsen D, Meredith TJ, Eyer P,
Heath AJW, Ligtenstein DA, Marrs TC, Szinicz L,
Vale JA, Haines JA. Evaluation of antidotes for
poisoning by organophosphorus pesticides. Emerg
Med 2000; 12:22-37.
10.International Programme on Chemical Safety.
Antidotes for Poisoning by Organophosphorus
Pesticides. Monograph on Atropine, 2002. http://
www.intox.org/databank/documents/antidote/
antidote/atropine.htm.

11.Seyffart G. Poison Index. The Treatment of Acute
Intoxication. 4th ed. Miami, FL: PABST, 1996.
12.Eddleston M, Buckley NA, Checketts H et al
(2004) Speed of initial atropinisation in significant
organophosphorus pesticide poisoning—a systematic
comparison of recommended regimens. J Toxicol
Clin Toxicol 42(6):865-875.

13.Bird, SB, Gaspari, RJ, Dickson, EW. Early death
due to severe organophosphate poisoning is a
centrally mediated process. Acad Emerg Med 2003;
10: 295-298.

14.Niemegeers CJ, Awouters F, Lenaerts FM,
Vermeire J, Janssen PA. Prevention of
physostigmine-induced  lethality in rats. A
pharmacological analysis. Arch Int Pharmacodyn
Ther 1982; 259: 153-165.

15.Bird SB, Gaspari RJ, Dickson EW. Early death
due to severe organophosphate poisoning is a
centrally mediated process. Acad Emerg Med 2003;
10: 295-298.

16.Ali-Melkkila T, Kanto J, Lisalo E.
Pharmacokinetics and related pharmacodynamics of
anticholinergic drugs. Acta Anaesthesiol Scand 1993;
37:633-642.

17.Buckley NA, Dawson AH, Whyte IM.
Organophosphate poisoning. Peripheral vascular
resistance—a measure of adequate atropinization. J
Toxicol, Clin Toxicol 1994; 32:61-68.




