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1. INTRODUCTION

A retrospective study and Intercountry Workshop (in Bangkok, 8-9 March
2000) on Harmonized Studies on Organophosphorus Pesticides Poisonings
was supported by the WHO Regional Office. The study was implemented in
collaboration with the Medical Toxicology Unit (MTU), Guy’s and St. Thomas
Hospital (London UK) and WHO/HQ, IPCS1 in India, Nepal, Sri Lanka and
Thailand. The workshop reviewed and evaluated the result of the study and
means of enhancing capabilities and capacities of health facilities and
explored possibilities of perspective studies, and agreed that a perspective
study protocol and cost estimates should be prepared.

Subsequently, a Workshop for the Development of a Collaborative
Programme for Prevention and Treatment of Poisoning in the South-East Asia
Region was organized by the Medical Toxicology Unit (MTU), Guy’s and St.
Thomas Hospital in London, UK, from 7-9 September 2000. The group
discussed the main problems, potential solutions and sources of funding. The
participants agreed upon the action areas to improve the capacity of SEAR
countries in the promotion of training, information dissemination, and
prevention activities, increasing the availability of antidotes and anti-venoms,
promoting research and transfer technology, and strengthening analytical
facilities and capacities of SEAR countries. These activities proposed for the
Region will obviously require appropriate funding.

This informal follow-up consultation on Multicentre Study on
Organophosphorus Pesticides (OP) Poisonings was organized on behalf of
WHO/HQ, IPCS, by WHO/SEARO in the South-East Asia Regional Office,
New Delhi, on 25 January 2001.

Welcoming the participants, Dr Abdul Sattar Yoosuf (Director,
Sustainable Development and Healthy Environment, WHO/SEARO, stressed

                                                                       
1  The International Programme on Chemical Safety (IPCS) is a joint venture of WHO, ILO and UNEP, administered by

WHO/HQ through the Programme for the Promotion of Chemical Safety (PCS) and which collaborates with the
SEARO programme for Sustainable Development and Healthy Environments for Promotion of Chemical Safety
activities in SEAR countries.
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the importance of the project. Dr L. Karalliedde (MTU) was invited to co-chair
the meeting with Dr J. Pronczuk (IPCS), Dr S. Singh and Dr N. Besbelli to act
as Rapporteurs.

2. OBJECTIVES

The objectives of the informal consultation were:

(1) To review and evaluate the progress on the preparation of the prospective
multi-centre SEA study on the effects of oximes on red blood cell
cholinesterase study on OP pesticide poisonings in selected clinical
centres in India (Chandigarh, Mumbai and Ahmedabad), Nepal
(Kathmandu), Sri Lanka (Colombo) and Thailand (Bangkok).

(2) To present and discuss the experience gained and lessons learned with
the collection of a small number of clinical cases using the CRF and
guidance material sent by IPCS.

(3) To discuss the main problems and needs identified concerning the health
facilities, available staff, treatment protocols, and the facilities for diagnosis
and management of OP pesticide poisoning cases.

(4) To estimate the approximate costs involved in the study (including time,
personnel, administrative costs, antidotes, analytical techniques,
transportation, training, others).

(5) To plan future actions required, including consultation(s) with other
colleagues in SEA countries and partners in the study.

The Agenda of the workshop and the list of participants are at Annexes 1
and Annex 2 respectively.

3. DISCUSSIONS

(1) The background of the project is known to participants as a joint initiative
of the International Programme on Chemical Safety (IPCS) and
WHO/SEARO, with the participation of the Medical Toxicology Unit
(MTU, London), the Munich Poisons Centre and the Institute of
Pharmacology and Toxicology, German Armed Forces Medical Academy,
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Germany (see Annex 3). MTU and the German Study Group collaborated
in the initial preparatory phase of the project. Reference was made to the
conclusions and recommendations of the intercountry workshop that was
held in Bangkok, Thailand, 8-9 March 2000 (printed report was made
available to the meeting). A workshop for the development of a
collaborative programme for the prevention and treatment of poisoning
in the South-East Asia Region was held at MTU, Guy’s and St. Thomas
Hospital, London, UK, 7-9 September 2000.

(2) Participants were informed that in view of organizational changes in IPCS
and the recent appointment of the new coordinator, Dr T. Meredith, a
number of activities had been postponed. A summarized proposal on the
multi-centre study, agreed upon by all participants (in 2000), had been
presented informally to potential donors, but no positive replies had yet
been received. Modest funds were now available for initiating the study.
A meeting with the European advisers is planned for March or April
2001, and plans are in hand to prepare the detailed study design and
protocol with the appropriate expertise. The summary proposal, “Agreed
General Principles for Multicentric Prospective Studies” including the
modifications suggested by participants) is at Annex 4.

(3) The criteria for selecting the centres participating in the study were
discussed. Dr Singh remarked that only centres with good clinical and
analytical facilities should be involved in this project. This would ensure
that the analytical support required will be available and also that the
project will conform to internationally accepted standards.

(4) The need to involve other experts, especially from the analytical
toxicology area was discussed. Dr Karalliedde proposed to involve
Professor D. Warrell (Oxford University, UK) in view of his experience.
Dr Kumari proposed that Dr B. Widdop and Dr R. Braithwaite (UK),
active participants in the promotion of analytical toxicology in SEARO
should also be involved as different methods for the measurement of
cholinesterases are to be discussed. The opportunity, possibilities and
needs for measuring oximes levels and identifying specific
organophosphorus should also be considered. There is a clear need to
update information and prepare new recommendations concerning the
methodologies for measuring plasma and red blood cell (RBC)
cholinesterases in different settings (e.g. workplace, primary health care
centre, hospital). Dr Kumari proposed to identify centres in India and
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other SEAR countries with the appropriate analytical facilities to support
the implementation of the clinical study. These facilities may have to be
upgraded and their personnel trained in techniques required for this
project. It was proposed that a training course be organized for identified
laboratories in the methodology for cholinesterases estimation in
Chandigarh following the forthcoming meeting with Medical Toxicology
Unit, London/German Group in March 2001 and that Dr Kumari will
follow up.

(5) Participants stressed the many difficulties in gaining access to full-text
reference articles. In spite of the fact that Medline and other information
databases are available, only abstracts may be obtained. The costs
involved and time required to obtain the full articles is discouraging and,
as a result, the large experience gathered by colleagues dealing with OP
poisoning cases is not published. Dr Karalliedde proposed that project
participants consult with MTU whenever specific articles are required.
Dr A. Dewan expressed appreciation for the efficacy of the response that
Ms H. Checketts (MTU Library) provides to requests for bibliographical
information.

(6) The opportunity and possibility of using oximes in OP pesticide
poisonings was discussed. Only 2-PAM is available in the region, and it is
the only oxime registered in India (it is obtained from the USA). The
treatment costs about 100 USD/day per patient, and oximes are
administered for 5 to 7 days in some cases. This has to be paid by the
patients. According to the experience of Dr Singh, the use of oximes does
not change the length of stay in the hospital but reduces the mortality.
The high cost of oximes and the fact that their efficacy remains to be
proved in poisoning by some OP compounds justify undertaking this
study.

(7) The proposal for the multi-centre study was reviewed and only the
following minor changes were proposed:

(a) to reduce the age of inclusion criteria from 18 to 15 years in order to
increase the number of cases to be entered in the study;

(b) if feasible and possible, to include even smaller children in the study,
but involving paediatricians (as OP poisoning symptomatology is
different in children), and
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(c) to add an item with expected results in the project proposal (e.g.
benefits for the patients and the country, laboratory accreditation,
professional recognition, other).

(8) The case report form (CRF) was tested by Dr S. Mehta with severe OP
poisonings registered in his hospital. The CRF proved easy to fill in, but
requires improvement. It was proposed to:

(a) redesign it in order to allow dataentry separately, one page every
day;

(b) add the possibility of entering age (and/or date of birth), as many
patients do not know their date of birth;

(c) clarify how to enter the duration of exposure if the OP pesticide was
ingested;

(d) add the time since exposure when the symptomatology was worst
(according to PSS);

(e) add the option recovery under 7. Outcome, and

(f) add chest x-ray under 5. Laboratory/Biomedical Studies.

(9) Discussions took place on how to select patients for inclusion into the
study protocol. Patients may come to hospital either with severe
poisoning or with minor symptomatology, which may afterwards evolve
into a severe poisoning (or not). It was finally agreed that CRF should be
filled in initially for every OP poisoning admitted to the hospital, but that
further data collection and entry would be undertaken only in those
cases that comply with the inclusion criteria.

(10) Some of the administrative and official requirements were discussed. The
research proposal (once completed and finalized) should be submitted to
the corresponding ethics committee. In India, it is the ICMR which gives
the approval. A similar procedure will be undertaken in WHO. The
importance of obtaining prior informed consent for each case registered
was stressed.

(11) The budget for the study for each country will be based upon cost
estimates that were provided by Dr Mehta and considered to be
approximately the same for the other participating centres. The cost
estimates are:

– ICU stay: 50 USD/day
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– General ward stay: 30 USD/day
– Associate professional collaborating in the study: 250 USD/month or

25 USD/patient
– Routine analyses: 450 USD/patient (for a 7-day stay)
– Plasma cholinesterase: 5 USD/study
– RBC cholinesterase: 15 USD/study
– Other toxicological analyses: unknown (e.g. oximes, OPs)
– Oximes: 400 USD/patient (for a 7-day stay)
– Activated charcoal: cost not available
– Other treatment(s): costs unknown
– Hemoperfusion: 260 USD per course
– Total administrative cost: 200 USD/year
– Secretarial cost: 300 USD/year
– Translation: cost not estimated (the CRFs and instructions would

eventually require translation into Marathi, Gujarati, Punjabi,
Sinhalese, Hindi, Thai and Nepalese).

(12) The estimated cost per patient included in the protocol is about
1 750 USD. However, as the study centres are ready to absorb the cost
of hospitalization and routine analyses, the need for external funds is
about 700 USD per patient, plus the provision of the oximes. It is
foreseen that each centre, where about 3 to 5 cases are recorded per
week, would be able to collect at least 15 to 20 severe cases per year.
Dr Pronczuk stated that although some funds are available to initiate the
preparation of the study, further fund-raising is required to cover the
costs in each centre (US$15,000 to 20,000 per year), to strengthen
central coordination and to provide specialized support required
(e.g. biostatistics, analytical toxicology, other). IPCS is exploring different
funding possibilities.

4. CONCLUSIONS AND ACTION POINTS

The following actions were agreed upon by the participants:

(1) A draft report of the informal consultation will be circulated to the
participants (by 30 January), comments requested (by 10 February), and
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the final report distributed to project participants and study
advisers/partners by 20 February.

(2) Participants will collect information relevant to project implementation
and further explore the administrative procedures to be followed.

(3) IPCS will explore the possibility of organizing a meeting with MTU, the
German Study Group and other potential partners/advisers: Dr R.
Braithwaite and Dr B. Widdop (Analytical Toxicology Group, UK), Dr
Szinicz, Dr Eyer and Dr Zilker (Germany), Dr D. Warrell and Dr T. Marrs
(UK), Dr S. Kumari (SEARO) and expert(s) in biostatistics. Dr Singh
(Chandigarh) may be able to participate. This meeting will be organized
within the next three months, and could eventually be hosted by MTU if
funds are made available (D. Karalliedde to follow up with MTU and
IPCS).

(4) IPCS will initiate preparation of the study documents and planning of the
protocol on the basis of the information provided by the participants and
with the assistance of a biostatistician. The draft will be circulated to
project participants for review and discussion by e-mail.

(5) The possibility of organizing a workshop in one of the study centres
(e.g. Chandigarh) will be explored by Dr Kumari.

5. CLOSURE

Dr Jenny Pronczuk thanked the participants for the work undertaken and for
their active contribution to the discussions and for their continued interest in
the study, in spite of the delays imposed by organizational changes and
funding difficulties.

6. ACKNOWLEDGEMENT

The support of Dr J Pronczuk, IPCS, WHO/HQ in preparing the draft report
on the workshop is thankfully acknowledged.
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Annex 1

AGENDA

(1) Background of the project

(2) Review of activities undertaken since the Bangkok meeting

(3) Observations and comments on CRF and Instructions

(4) Cost and time estimates; resources required

(5) Administrative requirements

(6) Plan of Action

(7) Other issues

Final Output

(1) Country's agreement on proposals for multicentric study on OP Poisoning

(2) Plan of Action
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Annex 2

LIST OF PARTICIPANTS

India

Dr A Dewan
Dy.Director (Senior Grade)
Poison Information Centre
National Institute of Occupational Health
Meghani Nagar, Ahmedabad – 380 016
Tel. (079) 2867351-52, 5621400
Email: niohicmr@icenet.net

Dr Surjit  Singh
Professor, Dept. of Internal Medicine
4th Floor, F Block R. No.16
Nehru Hospital Postgraduate Institute
  of Medical Education and Research
Chandigarh-160012
Tel. (0172) 747585 Extn. 415
Email: medinst@pgi.chd.nic.in and
surjit51@hotmail.com

Dr Sanjay Mehta
Professor
Associate Professor in Medicine
Seth G.S. Medical College and K.E.M. Hospital
Parel, Mumbai 400012
Tel. Res. (022) 4161764
Email: gsmci@bom5.vsnl.net.in

Sri Lanka

Mrs Achala Vithanage
Research Officer
National Poisons Information Centre
National Hospital of Sri Lanka
Colombo 10
Tel. No. 94-1-686143

MTU London

Dr Lakshman Karalliedde
Medical Toxicology Unit
Guy’s and St. Thomas’ Hospital Trust
Avonley Road
London SE14 5ER, UK
Email: Dkarallied@aol.com

WHO/HQ

Dr J. Pronczuk
IPCS, WHO/HQ
Tel. No. 41 22 7913602/3595
Fax: 41 22 791 4848
Email – pronczukj@who.ch

Dr Nida Besbelli
IPCS, WHO/HQ
Tel.No. 41 22 7914287
Fax: 41 22 791 4848
Email – besbellin@who.ch

Secretariat

Dr Abdul Sattar Yoosuf
Director
Sustainable Development and Healthy
  Environment
WHO/SEARO

Dr Sudarshan Kumari
Regional Adviser
Blood Safety and Clinical Technology
WHO/SEARO

Mr Terrence Thompson
Regional Adviser
Water, Sanitation and Health
WHO/SEARO

Mr M L Gupta
Short-term Professional
Chemical Safety
WHO/SEARO

Mr U.S. Baweja
Senior Administrative Secretary
WHO/SEARO

Ms Madhu Sareen
Senior Administrative Secretary
WHO SEARO

mailto:niohicmr@icenet.net
mailto:medinst@pgi.chd.nic.in
mailto:surjit51@hotmail.com
mailto:gsmci@bom5.vsnl.net.in
mailto:Dkarallied@aol.com
mailto:PRONCZUKJ@WHO.CH
mailto:besbellin@who.ch
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Annex 3

INTERNATIONAL PROGRAMME ON CHEMICAL SAFETY
(IPCS/WHO/ILO/UNEP)

Background Note for the Workshop

BACKGROUND

The magnitude and severity of OP pesticide poisoning in the countries of the
Region and the existing controversies as to the most effective treatment to
apply motivated SEARO to organize a workshop on the subject, which was
held in Bangkok, Thailand (8 and 9 March 2000). Participants agreed on the
planning of a multi-centre study on the effects of oximes on red blood cell
cholinesterase activity and clinical status in acute OP pesticide poisoning, that
could benefit both participating SEA countries and partners in the project
(IPCS/MTU/German Study Group).

The recommendations made included: (a) participants from countries to
revise in detail the proposed case report form (CRF) and test it with a few real
cases, (b) background and first draft of the study protocol to be prepared and
circulated, (c) cost estimation of the study to be done, (d) relevant documents
sent to participants, (e) meetings to be held by IPCS/MTU/German Study
Group to further discuss the study, (f) colleagues of the Analytical Toxicology
group to be informed about the initiative. Due to organizational issues, it was
not possible to convene the meeting of partners. Only informal discussions
took place with MTU and a colleague of the German Study Group at the time
of a meeting on a different subject organized by MTU in London, UK,
(7-8 September 2000).

Within the context of the SEARO/IPCS Workshop on Pesticide Poisoning
Database (21-24 January 2001, New Delhi), the opportunity is taken to meet
with colleagues from India (Chandigarh and Mumbai) and Thailand (Bangkok)
for one extra day (25 January 2001). This will allow an informal discussion on
progress made, difficulties encountered, follow-up of recommendations and
future actions (for the 2001-2002 period). It is proposed that participants,
who will receive CRF and guidance material, test it with a small number of
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cases (e.g. up to 10 or 20), and also make the cost estimation (per patient and
global). A questionnaire will also be sent in order to address specific points on
what information is required.

OBJECTIVES

(1) To review and evaluate progress on the preparation of the prospective
multi-centre SEA study on the effects of oximes on red blood cell
cholinesterase study on OP pesticide poisonings in selected clinical centres
in India (Chandigarh and Mumbai) and Thailand (Bangkok).

(2) To present and discuss the experience gained and lessons learned with
the collection of a small number of cases using the CRF and guidance
material sent by IPCS.

(3) To discuss the main problems identified and needs concerning health
facilities, available staff, treatment protocols, and the facilities for the
diagnosis and management of OP pesticide poisoning cases.

(4) To estimate the approximate cost involved in the study (including time,
personnel, administrative costs, antidotes, analytical techniques,
transportation, training, others).

(5) To propose a plan of action to be discussed with other colleagues in SEA
and the partners in the study.

PARTICIPANTS

(1) Three clinicians from India (Ahmedabad, Chandigarh and Mumbai)
(2) One clinician from Thailand (Bangkok)
(3) One clinician from Sri Lanka (Colombo)
(4) One clinician from MTU (London)
(5) Two representatives from IPCS (Geneva)
(6) One representative from WHO/SEARO

DOCUMENTS PROVIDED

(1) Bangkok report (dated 13 April 2000)
(2) Draft background paper for discussion (dated 17 March 2000)
(3) CRF (Case Report Form, dated 10 December 2000)
(4) CRF Instruction (Dated 10 December 2000)
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Annex 4

SUMMARY PROPOSAL

Agreed General Principles for Multi-centre Studies

(1) INTRODUCTION AND BACKGROUND

The diagnosis and treatment of acute organophosphorus (OP) pesticide
poisonings is an issue of great concern in some countries, especially in the
developing ones, where pesticides are heavily and unsafely used. In these
countries, the incidence of OP poisoning is high, complications are frequent
and the mortality rate may approach 17% (according to the retrospective
study undertaken in 1999). The public health, economic and social burden of
OP poisoning is high due to the costs of hospitalization and treatment, the
related loss of productivity and effects upon the family life and the
community.

Poisoning cases due to OP pesticides tend to be severe and require
intensive, expensive and sometimes prolonged medical care. The treatment
requires good medical and analytical facilities, and the use of specific
antidotes and pharmaceuticals, which may be unavailable in some parts of the
world. The efficacy of atropine (as an antagonist to the cholinergic effects) is
indisputable and benzodiazepines have proved to be beneficial. However,
controversies do exist on the indication, dosage regimens and clinical efficacy
of different enzyme reactivators (pralidoxime, obidoxime and HI oximes), and
on other proposed therapeutic methods (e.g. use of sodium bicarbonate
i.v. and/or for gastric lavage).

The evaluation of the efficacy of different treatments applied is complex
because the diagnosis, characterization and treatment of poisoning cases vary
from country to country (even within the same country). There are no
harmonized diagnostics and severity-grading parameters, treatment guidelines
are ill-defined and some antidotes are unavailable or outdated. As a result, in
spite of the high number of publications on OP poisonings in medical
literature, their interpretation is difficult and results are unreliable in many
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cases. For example, crucial information on the product and on the clinical
severity grading of cases is missing and, as a result, case data are not
comparable, results cannot be aggregated, and meta-analysis studies are not
possible. Hence, the need to plan and implement OP poisoning studies that
would enable one to assess and compare the severity of cases in relation to
the type of product involved, and evaluate the efficacy of treatments utilized.
This would help to clarify some of the existing controversies concerning the
efficacy of different treatment regimens used in relation to the severity of
poisoning cases and the specific OP pesticide involved.

At the Workshop on Harmonized Studies on OP Pesticide Poisonings
(8–9 March, 2000, Bangkok) participants from SEA countries (India, Nepal, Sri
Lanka and Thailand), the UK, Germany and WHO (IPCS) discussed the
possibility of such multi-centre prospective studies and agreed on a number of
general principles (see 2 to 12), which were further discussed at an informal
consultation in SEARO, New Delhi, on 25 January 2001 and modified as
presented above and item 13 Expected benefit was added.

(2) TITLE OF THE STUDY

Multi-centre SEA study on the effect of oximes on red blood cell
cholinesterase activity and clinical status in acute OP pesticide poisoning.

(3) STUDY OBJECTIVES

Primary: To evaluate the efficacy of oximes in reactivating
phosphorylated RBC cholinesterase and to identify the
factors that influence the reactivation.

Secondary: To improve the management of patients poisoned by OP
pesticides.

(4) STUDY ENDPOINTS

– Reactivation of RBC cholinesterase
– Clinical outcome (survival)
– Clinical status (dose of atropine required, duration of artificial,

ventilation, time to extubation, assessment of muscle power).
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(5) STUDY DESIGN

– Prospective, multi-centre, observational (non-interventional)
– In selected tertiary health care centres in SEAR countries (India,

Thailand, Sri Lanka, Nepal) in collaboration with reference centres
(Germany, United Kingdom).

(6) PLANNED SAMPLE SIZE

– Statistical design (to be defined)

(7) STUDY POPULATION

Inclusion criteria:
– Male and female
– Adults: 15 - 65 years old
– Children could also be included, if feasible, and if experienced

paediatricians are available
– Evidence of OP pesticide exposure (history or suspected)
– Severe exposure: intubation required (with or without artificial

ventilation), loss of consciousness (Glasgow coma scale less than 8)
– Informed consent

Exclusion criteria:

– Indication of exposure to carbamate pesticides or mixed poisoning
– Life-threatening event
– Administration of blood products
– Pregnancy

(8) STUDY DRUGS, DOSAGE REGIMENS AND ROUTES OF
ADMINISTRATION

– Atropine
– Oximes (pralidoxime or obidoxime)
– Benzodiazepines

(9) MEASUREMENTS AND EVALUATIONS

– Clinical: PSS adapted to OP pesticide poisoning
– Analytical: RBC cholinesterase
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(10)  DATA ANALYSES METHODS

Epidemiological/biostatistical support required

(11)  DATA INTERPRETATION

Project group

(12)  PUBLICATION OF RESULTS

– Project group
– Country coordinators would be able to publish other papers using

the data collected.

Expected benefits

– For patients
– For professional(s) involved in the study
– For participating and/or sponsoring organizations

Recognizing that the problem of poisonings and envenoming represent an
important but underestimated public health problem in the SEA countries. The
working group discussed the main problems, potential solutions and sources of
funding.

Aim: Improve the capacity/capabilities of the SEA countries in the diagnosis,
prevention and management of poisonings and envenoming in order to
reduce morbidity and mortality, protect the most vulnerable population
groups (children, women, poor) to permit sustainable development.

The specific areas for action identified include:

– Training information and prevention
  publication on general toxicology

– Supply of antidotes and anti-venom
– Promote research:

Epidemiological – global burden of disease, pesticide poisoning
observational
Multi-centre randomized studies: OP, AC

– Analytical support
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