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FOREWORD

Concise International Chemical Assessment
Documents (CICADs) are the latest in a family of
publications from the International Programme on
Chemical Safety (IPCS) — a cooperative programme of
the World Health Organization (WHO), the International
Labour Organization (ILO), and the United Nations
Environment Programme (UNEP). CICADs join the
Environmental Health Criteria documents (EHCs) as
authoritative documents on the risk assessment of
chemicals.

International Chemical Safety Cards on the relevant
chemical(s) are attached at the end of the CICAD, to
provide the reader with concise information on the
protection of human health and on emergency action.
They are produced in a separate peer-reviewed
procedure at IPCS. They may be complemented by
information from IPCS Poison Information Monographs
(PIM), similarly produced separately from the CICAD
process.

CICADs are concise documents that provide sum-
maries of the relevant scientific information concerning
the potential effects of chemicals upon human health
and/or the environment. They are usually based on
selected national or regional evaluation documents or on
existing EHCs. Before acceptance for publication as
CICADs by IPCS, these documents undergo extensive
peer review by internationally selected experts to ensure
their completeness, accuracy in the way in which the
original data are represented, and the validity of the
conclusions drawn.

The primary objective of CICADs is characteri-
zation of hazard and dose—response from exposure to a
chemical. CICADs are not a summary of all available
data on a particular chemical; rather, they include only
that information considered critical for characterization
of the risk posed by the chemical. The critical studies
are, however, presented in sufficient detail to support the
conclusions drawn. For additional information, the
reader should consult the identified source documents
upon which the CICAD has been based.

Risks to human health and the environment will
vary considerably depending upon the type and extent of
exposure. Responsible authorities are strongly encour-
aged to characterize risk on the basis of locally measured
or predicted exposure scenarios. To assist the reader,
examples of exposure estimation and risk characteriza-
tion are provided in CICADs, whenever possible. These
examples cannot be considered as representing all

possible exposure situations, but are provided as
guidance only. The reader is referred to EHC 170.

While every effort is made to ensure that CICADs
represent the current status of knowledge, new informa-
tion is being developed constantly. Unless otherwise
stated, CICADs are based on a search of the scientific
literature to the date shown in the executive summary. In
the event that a reader becomes aware of new informa-
tion that would change the conclusions drawn in a
CICAD, the reader is requested to contact IPCS to
inform it of the new information.

Procedures

The flow chart on page 2 shows the procedures
followed to produce a CICAD. These procedures are
designed to take advantage of the expertise that exists
around the world — expertise that is required to produce
the high-quality evaluations of toxicological, exposure,
and other data that are necessary for assessing risks to
human health and/or the environment. The IPCS Risk
Assessment Steering Group advises the Coordinator,
IPCS, on the selection of chemicals for an IPCS risk
assessment based on the following criteria:

e there is the probability of exposure; and/or
o there is significant toxicity/ecotoxicity.

Thus, it is typical of a priority chemical that

e itis of transboundary concern;

e itis of concern to a range of countries (developed,
developing, and those with economies in transition)
for possible risk management;

e there is significant international trade;

e it has high production volume;

e it has dispersive use.

The Steering Group will also advise IPCS on the appro-
priate form of the document (i.e., a standard CICAD or a
de novo CICAD) and which institution bears the respon-
sibility of the document production, as well as on the
type and extent of the international peer review.

The first draft is usually based on an existing
national, regional, or international review. When no
appropriate source document is available, a CICAD may
be produced de novo. Authors of the first draft are
usually, but not necessarily, from the institution that
developed the original review. A standard outline has
been developed to encourage consistency in form. The

! International Programme on Chemical Safety (1994)
Assessing human health risks of chemicals: derivation of
guidance values for health-based exposure limits. Geneva,
World Health Organization (Environmental Health Criteria
170) (also available at http://www.who.int/pcs/).
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CICAD PREPARATION FLOW CHART

Selection of priority
chemical, author
institution, and agreement
on CICAD format

l

Preparation of first draft

l

Primary acceptance
review by IPCS and
revisions as necessary

l

Selection of review
process

l

Peer review

l

Review of the comments
and revision of the
document

l

Final Review Board:
Verification of revisions
due to peer review
comments, revision, and
approval of the document

l

Editing

Approval by Coordinator,
IPCS

l

Publication of CICAD on
web and as printed text

Advice from Risk Assessment

Steering Group

Criteria of priority:

o there is the probability of exposure; and/or
e there is significant toxicity/ecotoxicity.

Thus, it is typical of a priority chemical that

e itis of transboundary concern;

e itis of concern to a range of countries
(developed, developing, and those with
economies in transition) for possible risk
management;
there is significant international trade;
the production volume is high;

e the use is dispersive.

Special emphasis is placed on avoiding
duplication of effort by WHO and other
international organizations.

A usual prerequisite of the production of a
CICAD is the availability of a recent high-
quality national/regional risk assessment
document = source document. The source
document and the CICAD may be produced in
parallel. If the source document does not
contain an environmental section, this may be
produced de novo, provided it is not
controversial. If no source document is
available, IPCS may produce a de novo risk
assessment document if the cost is justified.

Depending on the complexity and extent of
controversy of the issues involved, the steering
group may advise on different levels of peer
review:

e standard IPCS Contact Points

e above + specialized experts

e above + consultative group
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first draft undergoes primary review by IPCS to ensure
that it meets the specified criteria for CICADs.

The second stage involves international peer review
by scientists known for their particular expertise and by
scientists selected from an international roster compiled
by IPCS through recommendations from IPCS national
Contact Points and from IPCS Participating Institutions.
Adequate time is allowed for the selected experts to
undertake a thorough review. Authors are required to
take reviewers’ comments into account and revise their
draft, if necessary. The resulting second draft is
submitted to a Final Review Board together with the
reviewers’ comments. At any stage in the international
review process, a consultative group may be necessary
to address specific areas of the science. When a CICAD
is prepared de novo, a consultative group is normally
convened.

The CICAD Final Review Board has several
important functions:

e to ensure that each CICAD has been subjected to an
appropriate and thorough peer review;

o to verify that the peer reviewers’ comments have
been addressed appropriately;

e to provide guidance to those responsible for the
preparation of CICADs on how to resolve any
remaining issues if, in the opinion of the Board, the
author has not adequately addressed all comments
of the reviewers; and

e to approve CICAD:s as international assessments.

Board members serve in their personal capacity, not as
representatives of any organization, government, or
industry. They are selected because of their expertise in
human and environmental toxicology or because of their
experience in the regulation of chemicals. Boards are
chosen according to the range of expertise required for a
meeting and the need for balanced geographic repre-
sentation.

Board members, authors, reviewers, consultants,
and advisers who participate in the preparation of a
CICAD are required to declare any real or potential
conflict of interest in relation to the subjects under
discussion at any stage of the process. Representatives
of nongovernmental organizations may be invited to
observe the proceedings of the Final Review Board.
Observers may participate in Board discussions only at
the invitation of the Chairperson, and they may not
participate in the final decision-making process.
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1. EXECUTIVE SUMMARY

This CICAD on hydrogen cyanide and cyanides
(human health aspects) was prepared by Prof. Fina
Petrova Simeonova and Dr Lawrence Fishbein, based
principally on the Agency for Toxic Substances and
Disease Registry toxicological profile for cyanide
(ATSDR, 1997) and the Joint FAO/WHO Expert
Committee on Food Additives document on cyanogenic
glycosides (JECFA, 1993). The source documents and a
description of their review processes are presented in
Appendix 1. A comprehensive literature search of
several online databases was performed in October 2002
to identify any relevant references published subsequent
to those cited in the source documents. This CICAD was
first discussed at the 10th Final Review Board meeting,
held in Monks Wood, United Kingdom, on 16-19
September 2002. Following revision, it was discussed
again and approved as an international assessment at the
11th Final Review Board meeting, held in Varna,
Bulgaria, on 8-11 September 2003. Participants at the
10th and 11th Final Review Board meetings are listed in
Appendices 2 and 3. The drafts discussed at these
meetings were peer reviewed before the meetings;
information on the peer review process is presented in
Appendix 4. The International Chemical Safety Cards on
hydrogen cyanide, sodium cyanide, potassium cyanide,
calcium cyanide, cyanogen, cyanogen chloride, acetone
cyanohydrin, and potassium ferricyanide, produced by
the International Programme on Chemical Safety (IPCS,
1999a,b, 2000b, 2001, 2002a,b,c,d), have also been
reproduced in this document.

Cyanides comprise a wide range of compounds of
varying degrees of chemical complexity, all of which
contain a CN moiety, to which humans are exposed in
gas, liquid, and solid form from a broad range of natural
and anthropogenic sources. While many chemical forms
of cyanide are used in industrial application or are
present in the environment, the cyanide anion CN™ is the
primary toxic agent, regardless of origin.

Hydrogen cyanide is a colourless or pale blue liquid
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and silver, electroplating, case-hardening of steel, base
metal flotation, metal degreasing, dyeing, printing, and
photography. They are also widely used in the synthesis
of organic and inorganic chemicals (e.g., nitriles,
carboxylic acids, amides, esters, and amines; heavy
metal cyanides) and in the production of chelating
agents.

Anthropogenic sources of cyanide release to the
environment are diverse. Releases to air include chemi-
cal manufacturing and processing industries, such as
metallurgical industries and metal plating, and extraction
of gold and silver from low-grade ores. Other sources
include volatilization from cyanide wastes disposed of in
landfills and waste ponds, emissions from municipal
solid waste incinerators, biomass burning, fossil fuel
combustion, including vehicle emissions, fumigation
operations, and the production of coke or other coal
carbonization procedures.

Hydrogen cyanide is formed during the incomplete
combustion of nitrogen-containing polymers, such as
certain plastics, polyurethanes, and wool. Hydrogen
cyanide is present in cigarette smoke.

Non-point sources of cyanide released to water can
result from runoff from cyanide-containing anti-caking
salts used on roads, migration from landfills, and agri-
cultural and atmospheric fallout and washout. Point
sources of releases to water include discharges from gold
mining plants, wastewater treatment works, iron and
steel production, and organic chemical industries.

Principal natural sources of cyanides are over
2000 plant species, including fruits and vegetables,
that contain cyanogenic glycosides, which can release
cyanide on hydrolysis when ingested. Among them,
cassava (tapioca, manioc) and sorghum are staple foods
for hundreds of millions of people in many tropical
countries. Known cyanogenic glycosides in plants
include amygdalin, linamarin, prunasin, dhurrin,
lotaustralin, and taxiphyllin. Hydrogen cyanide is
released into the atmosphere from natural biogenic
processes from higher plants, bacteria, and fungi.




