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FOREWORD

The IMO/WHO/ILO MEDICAL FIRST AID GUIDE FOR USE IN ACCIDENTS
INVOLVING DANGEROUS GOODS (MFAG) takes into account all amendments to the
International Maritime Dangerous Goods {IMDG) Code up to and including Amendment
No. 2284, and revised chapter VII of the 1983 amendments to SOLAS 1974 which enter
into force on 1 July 1986 This Guide will be further amended as and when necessary to
reflect amendments made to the IMDG Code.

This Guide is the Chemicals Supplement to the International Medical Guide for Ships
{IMGS) which is under preparation by the Warld Health Organization {(WHO), Geneva.



ABBREVIATIONS

BC Code = Code of Safe Practice for Solid Bulk Cargoes

EmS = Emergency Schedule

ILO = International Labour Organisation

IMDG Code = International Maritime Dangerous Goods Code

IMGS = international Medical Guide for Ships

IMO = |nternational Maritime Organization

MFAG = Medical First Aid Guide for Use in Accidents Involving Dangerous Goods
N.C.S. = Not Otherwise Specified

UN No. = United Nations number assigned to dangerous goods most commonly carried
WHO = World Health Organization
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1 INTRODUCTION

1.1 The IMO/WHD/ILO MEDICAL FIRST AID GUIDE FOR USE IN ACCIDENTS
INVOLVING DANGERDUS GOODS (MFAG) is supplementary to the ILO/IMO/WHO
International Madical Guide for Ships (IMGS). The advice gven in this Guide refers to the
chemicals, substances and other dangerous goods covered by the MO International Mantime
Dangerous Goods Code (IMDG Code), and the materials covered by Appendix B of the IMO
Code of Safe Practice for Solid Bulk Cargoes (BC Code} Thiz Guide should be used in
comunction with the informaten provided in the IMDG Code, the BC Code and the IMO
Emergency Procedures for Ships Carrying Dargerous Goods {(EmS). This Guide is intended to
provide adwice necessary for diagnosis and treatment of chermical poisoning within the limits of
the tacilities availlable on board ship.

1.2 information on the trestment of illnesses which are of a general natwe and not
predominantly concemed with chermical poisoring may be found in the IMGS.

13 Minor accidents involving charmicals de not usually cause severe effects providad that the
appropriate first aid measures descnbed in thig Guida ara taken Although the number of raported
serous accrdents 13 smali, accidents involving those chemicals which ara toxic of corrosive may
be dangerous, and must be regarded as being potentially serious until either the affacted person
has completely recovered, or medical advice 1o the contrary has been obitained. Any parson
sufferng from chemical poisoning should be saen by a doctar at the next port of call

1.4 Within this Guide, the chemicals are grouped 1nto tables according to their chemical
properties (section 9). Thare may be a vanable degree of toxicity within a group. In the rare
circumstances where a chamical eould ot be clagsihied in an approprate table eccording to ita
chemical praperteas, it has baen assigned to a tabla which is consistent with the toxic med:cal
effects to be axpeciad from poisoring by that chemical.

15  The tables themsslves give general information about the particular group of chermicals,
and indicate the toxic effecs likely 10 be encountered. Tha reatment recommended in thig Guide
is pecifiad in eithwr the appropnate section or tha appropnate table. However, differences exist
betwasn countries on certain types of treatment and whare these differences ocour they ave
indicated in the relevant natgnal madical guide,

16 In those circumstances where it is suspectad, but not knewn for certain, that a patient 13
suffering from chamical ppisoning, reference should be made o sectton 4 (Dragnosis of
Foisaning) of this Guide



2 HOW TO USE THIS GUIDE

21 Tha General Index (alphabetical) of Dangerous Goods of the IMDG Code includas
refarences 10 EmS rumbers and MFAG Table numbers.

2.2 As the United Nations numdser (UN Mo ) has already been assigned to virtually all
dangerous goods carned by all modes of transport and 1= used on shipping dacuments, an
additional numerical index of UN Nos (Table of UM rnumbers with corresponding IMDG Code
Page, EmS and MFAG table numbers) is also included in the IMDG Coda

23 it the proper shipping name [camect technical name or chemical nama) or the UK No of
the particuiar chemical is known, reference 1o either the alphabetical index or tha numernical index
of the IMDG Cods, as appropriate, will give the MFAG Tebls Mo. of the chemical.

24 If the namm o the LN No. 1s not known but the type of chemical s known, the appropriate
MFAG Table No can be identified by consulting the index of chemical tables in Section 10 of thes
Guide,

25  Examples of the entries for FORMIC ACID in the indexes of the IMDG Code ere given
hereunder.

GENERAL INDEX

SUBSTANCE | IMDG ubsidiary MEAG
or CODE UM | cLass "“g"ag"‘g Risk EmsS Tabile
ARTICLE PAGE o roup Label{s) 0. Na.,

FCRMIC .!\CID1 8168 17718 8 J i — 805 700

NUMERICAL INDEX

UNNo. | .9
8168 | IMDG Code Pags No.

177 | 805 [EmsNo. |
Lo [weacTatene

1 The numencal ndex has been compiled 1o enable users who know the UM No of a
given chamical to find the cormasponding page in the IMDG Code {IMDG Coda Page



No.}. the Emargency Schedule (EmS No.) and the Medical First Aid Guide Table
(MFAG Table No.}.

Far the purposes of the numerical index, the UN No. has been broken down into two
parts. The three-digit figures in the left- hand columna of the index indicate the first three
digits of the UN No. The single-digit figures shown in the tep line of the index indicate
the last digit of the UN Na.

The numbers of the IMDG Code Page, the EmS and the MFAG Table where the
information for a chemical coverad by a given UM No. appeaars, will ba found in the box
at the intersecbon of the horizontal lines and the vertical catumn corrsspending to the
twa parts of tha UN No. s described above.



3 MEDICAL ADVICE RELATING TO THE DANGERS OF THE CARRIAGE OF
CHEMICALS BY SHIPS

31  The officers and crew of a ship regularly carrying chemicals ougnt ta have bgen trained in
the general hazards invoived and should ba éware, therefore, of the necessary precauhons 1o bi
ohzerved. Equally they should have been instructed about the safety rules and the first ard
procedures ta be used N case of an accident.

32 In the case of other ships it is essenlial thal before a chemical 1s handied. the officers and
crew mvolved should be advised by the master of the hazards of the particylar chermical and the
acton to be taken in the event of an accident, The dangers of smaking, drinking, taking food or
benng under the influence of alsahol or drugs whilst handling chamicals should be smphasized

33 F during the handimg of chermreals, any person shows signs or symptoms suggestive of
poispming, he should be taken off the work, given treatment in accordance with the advice given
in this Guide and sean as soon as possible by a doctor. In the case of poisoning whilst at sea
medical advice by radio should be scught iIf 3o advised in this Guide, but n any event the patent
shipuld be sesn by a doctor at the next port of call it should alkso be remembered that help might
also be available from anather ship if there 15 one within tha vicinity with a physician o other
tramed person on board.

34 It is important o detide on priorities of treatment when there has baen more than one
route of exposure In the tables of section 9 the phrase “IMMEDIATE ACTION IS
REQUIRED hes been used 1o indicale the routa of exposure that shouid be treated first. it will
sest with the persan giving treatment ta dacide in individual cases whather the effects of another
route of exposure has more prionty becsuse of threat o the hfe of the pabent.
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4.1

DIAGNOSIS OF POISONING

GEMERAL PRINCIPLES

Tha diagnos:s of poisoning may ke simplified if one of more of the following factors point to

the probable cause:

- Tha circumstancas of the incident, e.g, a leakage of chemicals
— The nature of the ilness, and its relationship 1n time to recent éxposure 1o a chemical

Moye than one person is involved and ali develop a similar iliness.
It must ba reslizad however that:

- The effecs of some poisons resembla those of nawral iliness. &g, vomming and diarrhoea,
or coliapse.

- Because a shup 1s carrying 8 cargo of chermicals it does ot foliow that the causa of the
iline=s is that cargo, and, unless there 13 evidence of a leakags, it is improbable.

- Diffarent individuals may be exposad to the poison at driferent times, or 10 a different
extent during a single episode, and they may a3 a result becoma ill at different bmes or to
differing degrees.

- Individuais react differently to poisons aceording ta thewr heaith, constitutron, and to how
much of the poison they ware expossd.

In 3 typrcal case of poisoning. three stages of the illness may be distingwished:

1 The Latemt Stage — This is the intorva| of tima from the moment of antry of a posson 1o
the body until the first symptoms {feelings) or signs are apparent These usually occur
rapidly after exposure, But in some cases there may be a dalay of several hours befare
they develop. In very rare instances with specific echemicals, the symptoms and signs
may be delayed for some days i the latter is the case, it will be ndicated in the
approphate table of section 8.

2 The Active Stage — The signs and symptoms of the poiscning are apparent. in many
cases these are commaon to a great number of diffierent chemicals which therefore have
to be treated in a general way. H there are specific signs and symptoms associated with &
particylar chemical, these will be mentioned n the appropnate table of section 2.
Chemicals can esther act iocally at the point of contact with the body, or be abserbad
from the point of contact causing more general symptoms This s particularly true of
chemicals which can cause local skin irmtation, but are also abzorbed through the skin to
produce general, or spaciiic. toxic symptoms and signs. The same principle is true for
other routes of entry into the body, although general symptoms are less likely to oceur
with eye contact,



The mzin routes of sxposure are’

- 5kin contact.

- Eye contact.

— Inhalation - into the mouth, nosze, throat and lungs.
- Ingastion — swallowed chemicals.

The general symprams of poisoning nclude:
- Heaadache

- Maussa and vomiting.

- Drowsiness.

- Changss in manal behaviour,

- Unconsciousness.

- Convulsions.

- Pain

Signs of severe poisoning are*

- A rapid and weak pulse.

- Grey or blue colour of the skin

- Severs difficulty in braathing,

- A prolonged penod of unconsciousness.

Tha Late Stage - The signs and symppoms usually resolve after & few hours n the
majority of incidents, parucularly if the dagree of exposure is small. If a greater amount 1s
absorbed or the penod of exposure 15 prolonged, or the chemigal is vary toxic, symptoms
may persist for some hours pr gven days, Tha patent's condition may deteriorate due to

comalicanons. e most common of which are:
— Asphyxia (sea 6,1 1}

~ Pulmonary oedema (see 5 12)

- Bronchiis (see B.13)

- Pneumonia (see 6.1.4)

— Heart faillura {teg 62 2}

- Circulatory collapse (see 5.2.1)
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- Liver failure {see 6.4 B)
— Kidney tailure (ses 6.5.1).
Dreath may cocur desprte treatment.

SPECIFIC DIAGNOSIS

It s imponant, if possible, 1o identfy tha chammeal involved. If it 1s known, the appropriate
rable 0 section 9 will hist the signs and symptoms togéther with the treatment

If tha chemical 1s not known, the first thing to do is 1o laok caredully at the patient having
getermined the main rowi of exposure (386 4,1.2) and decide whether 1t was:

A

Corrogive (frritari}

There will ba severe pain and radness, blisiaing or burns whare the chemical made
contact.

Exardne the mouth, lips, ¢hin and underneath contaminated clothing If a corrosiva
chemical is suspected. this should ba treated as appropriate to the rype of exposure.

The petient may devaiop:

- Pulmonary oedema (see 6.1.2)

= Circulatory collapse (see 6.2.1)

- Bleading from the imeshne (ses 6.4.3)
- Savara chemical burng {see 6.7)
Non-corrogzive

The signs stated above are missing The chemice! mey nevertheless be dangerous, and
sympdoms and signs as described in 4.1 should be lpoked lor.

Remamber thai many gases, e.g. carbon manoxide, carbon diaxide and retrigerants
seldom have a smeil to warn you of their prasance,

General first aid measures should be used in treatment as appropnate to the area of the
body affecian (see section 5).



2 FIRST AID

5.1 INTRODUCTION

First aid aboard ship is ihe treatment necessary for minor casualties or tp enable a casualty to
be transported to the ship's hospital or 10 a cabin for further reammant as appropriate 10 the
canditions described in section 6.

Anyone aboard ship may find a casualty, The action priorities, the positioning ol an
uncaonscious casualty and the giving of artificial respiration are basic knowledge that any seaman
should possess in ordar ta save tite until more qualified help arrives. Emergency traatment for the
different routes of expasure (o a chemical, as set outin section 8, should be studied in order to be
familiar with the principles in the event of an accident.

IT15 IMPORTANT THAT EVERY SEAFARER SHOULD KENOW WHATTO DO AT ONCE IN
THE EVENT OF AN ACCIDENT.

it is the responsibility of the master to ensure that NO QNE ENTERS an enclosed space
unless he is a trained member of a restue tearm acting Upon instruction.

Casualties who have heen poisoned by a chemicat should rest guietly in a cabin and be
abserved for at ieast 24 h, in case any complications as listed in section 6 develop.

5.2 PRIORITIES
On finding a casualty:
-~ Look aftar yourself; do not becomne the next casualty.

- If necessary, remove the cagualty from danger or remove danoer from the casualty (but see
note below on 8 casualty in an anclosed space),

~ Llsa a breathing apparatus if thera s any suspickon of toxic gases or fumes in the area.

IF ONLY ONE UNCONSCIOUS CASUALTY (irrespactive of the total number of
casualties):

- Give immediate treatment to the unconscious casualty only; and

~ Then send for help.

IF MORE THAN ONE UNCONSCIOUS CASUALTY:

- Send for help; and

—~ Then start giving appropriate tregtment to the worst casualty in the order of:

1. s1opped breathing/heart; and

2. UNCaONSCiInUs.



IF THE CASUALTY IS IN AN ENCLOSED SPACE

- DO NOT ENTER the enclosad space unlass you are a trained member of a rescue team
acting upon MaFJCTION.

- Send for help and inform the master

it MUST be assumed that the atmospitere in the space is hostile The rescue team MUST
NOT anter unless weanng breathvng apparatus which must also be fitted to the casualty as soon
as possible The casualty must be removed quickly to the nearast safe adjacent area outside the
enclosed space unless s injunes and the likely ums of evacuation makes some treatment
assential before movemant.

53 UNCONSCIOUS CASUALTY
531 ASSESSMENT OF BAEATHING ANT HEART FUNCTION

Assessment of breathing

Tut the head firmly baekwards as Ear 35 1t will go to relieve obstructed breathing Remove
dentures «f worn Ciear vut any vormut i, the mouth # present Listen and feel for any
mavement of air, because the chest and abdomen may mawe in the presence of an obstructed
afrway, without moving air. The restuer’s face shouid be placed close to the casualty s nose and
mouth so that any exhaled awr may ke fete against the cheek. Also the nse and fall of the chest
can be cbserved and the exhaled breath heard



If breathing, place casualty In the unconsclous position

Turn casuaity facs down, head to pne side or other as pictured,
{(NOTE no pillows showld be used under the head). Now puii up the leg and the arm on the
side 1o which the head is facing. Then pull up the chin Stretch the other arm out ag pietured,

The subsequent treatment of an unconscious person is described in 6.3.1.

Axzexsment of heart functicn

Feel pulit at wrist and neck,

CQuickly check the earotid {neck) puise by pfacing the tips of the two fingers of one hand
intex the groove between the windpipe and the large muscie at the side of the neck.

The carotid pulse nommally 15 a strong one; f 1t cannot be felt or s feeble, there ts
insutficient cireulation

10



5.3.2 NOT BREATHING BUT HEART HAS NOT 5TOPPED

Airway

Establishing an OPEN AIRWAY 13 THE MOST IMPCGRTANT STEP IN ARTIFICIAL
RESFIRATION. Spontaneous breathing may accur as a result of this simpte measure. Place
the patient in a8 face-up position on a hard surface. Put one hard beneath the patient’s neck
and the other hand on the forehead. Lift the neck with the one hand, and apply pressure
to the forehead with the other to tilt the head hackward. This extends the neck and moves
the base of the tongque away from the back of the throat. The head should ba maintained in this
pasition during the entire artificial respiration and heart comprassion procedure. |f only one
rescuer is available the head should be fixed in the shown position by means of a rolled blanket
or stmilar object pushed under the patient's shoulders. If the airway is still pbstructed, any
forergnm raterial in the mouth or throat should be removed immediately with the fingers,

Closed Cpen

Broathing

If the patient does not resume adequate, spontaneous breathing promptly after his head
has been tilted backward, artificial respiration should be given by mouth-ta-mauth or mouth-
to-nose muthod or other technigues. R&jardiess of the method used, preservation of an open
airway is essential,



Mouth-to-mouth respirstion

12

K.eep the patient’s hesd at a maxinum backward tiit with one hand under the neck

Place the heel of the other hand on the forehead, wrth the thumb and index finger towards
the npse. Pinch together the panient's nostrils with tha thumb and index finger 1o prevant
aw From escapiity Continue to exert pressure on the forehead with the patm of the hand
tra Malntain the backwarg tilt of the head,

Take a deep breath, then form a tight seal with your mouth aver and around the patient's
maouth,

Blow four guick, full bregths in first without allowing the lungs to deffate fulty Then,
continue the procedure,

Watch the patent’s chest while inflating the lungs {f adequate respiration ss taking place,
the chest should rse and fall

Remove your mouth and allow The pauent to exhale pasively If in the night poesition,
the patient’s exhelation will be felt on your cheek



— Take another deep breath, torm a tight seat around the patient's mouth and blow into
the mouth again. Repeat this procedure 10 to 12 times a minute, once every 5 seconds,
for adults and children over 4 years.

— If there is no air exchange, and an alrway obstruction exists, reach into the patient’s mouth
and throat, to remove any foreign matier from there with your Tingers: and résuma artificial
respiration. A foreign body should be suspected if vou are unable te inflate tha lungs,
despite proper positioning and a tight air seal around the mouth, or nose.

Mouth-to-noss respiration

Tha mouth-te-nose technique should be used when it is impossible to open the patient’s
mouth, when the mouth is severely injured, or a tight seal around the lips cannot be gbtained.

13



- Keep the patient’s head tilred back with one hand. Use the other hand to |ift up the patient's
lower jaw to seal the hps

— Take B deep breath, seal your [fips arpund the patient’s nose, and blow in forcefully and
smoothly untit the patient’s chest nises. Repaat quickly 4 tinas

— Remowe your mouth and altow the panent to exhale passivaly.

— Repeat the cycle 10-12 nmes per minute.

Alrernative method of artificial respiration (Sfivester method)

In some instances, mouth-to-mouth respiration cannot be used. For instance, certain
toxic and caustic rnatenals present a hazard to the reaguer The maouth-to-mouth method
should be avoided it the casualty has corrosive burns around his mouth or if he has tngested
or mhaled any 10X1c substance, but especially one of the folibwing.

Cyamde {Tables 215 and 845|

Hydrogen sulphide (Table 640)

Hydrocarbons (Table 310)

Petroleumn and petrplerm products (Table 311)

Chlorinated hydrocarbons (Table 340}

This section describes an effective alternative method of artificial respiration, the Silvester

Technique However, this methoa 13 much less effective than those previously dascribed, and
it showid only be used when “mouth-to-mouth” technigue cannot be wsed.

— Lay the patient on his back on a fum surface. Raise his shoulders yunder 8 cushion, falded
jacket or n sotre ather way

Head tully back, Shoulders rased on rolked clathing etc

Hard surface



— Kneel astride the patient’s head. If necessary, turn his head to one side to clear out the
mouth, Grasp his wrists, cross them over the lower part of his chest

— Roek your body forward and press down on the patient’s chesl, Release the pressure and,
with a sweeping movement, draw the patient’s arms backwards and outwards as far a3
possible. Repeat this procedure rhythmicafly (12 times per minute) Keep the mouth clear.

Artificial respiration should be continued for 2 haurs if necessary; longer if there are signs
of life.

15



£33 NOT BREATHING AND HEART STOPPED

Heart compression texternal cardiac compression) should be applied together with artificial
respiration throughout any attempt to resuscitate a patient whose breathing and heart have
stopped. Unless circulation s restored the brain will be without oxygen and the person will
suffer cerebral damage within 4-6 minutes, and may die.

Artificial respiration will bring oxygen-containing air 1o the lungs of the victim, But from
there, oxvgen 15 transported with circulating blood to the brain and to other organs. And the
gffective heart compression will — for some time — artificially restore the blood circuiation,
until the heart starts beating.

Yechnigue for heart compression

Compression of the sternum produces some artificial vennlation, but not enough for
adequate oxygenation of the blood. For this reason, artificial respiranon is always required
whenever heart compression is used

Effective heart compression requires sufficient pressure to depress the patient’s lower
sternum about 48 cm {in an adult). For heart compression to be effecuve, the patient must
be on a firm surface. ¥ he is in bed, a board or improvised support should be placed under
bis back However, chest compression must not be delayed to look for a firmer support.

Kneel close to the side of the patient and place only the heel of one hand over the lower
haff of the sternum. Avond placing the hand over the up (wiphoid process} of the breastbone
which extends down aver the upper abdomen Pressure on the xiphoid process may tear the
liver and lead to severe internal bleeding.

PRESS
HERE§

Xiphoud prm:ess\iI

16



Feel the tip of the sternum and place the heel of the hand about 4 cm toward the head
of the patient Your fingers must never rest on the patient's ribs during compression. This
increases the possibility of rib fractures

— Place the heel of the other hand on top of the first one,
— Rock forward so that your shoulders are almost directly above the patient’s chest.

— Keep your arms straight and exert adeguate pressure aimost directly downward to depress
an adult’s lower sternum 4-5 cm.

Depress the sternum 60 times per minute for an adult {when two rescuers are used) This is
usually rapid enough to maintain blood flow, and slow enough to allow the heart to fill with
blood. The compression should be regular, smooth, and uninterrupted, with compression
and relaxation being of equal duration. Under no circumstance should compression be
interrupted for more than 5 seconds,

Two-rescue heart compressions and artificial respiration:

— Five heart compressions:

— At rate of 60 per minute
— No pause for ventilation

— One respiration:

— After each 5 compressions
— Interposed between compressions

17



Two rescuers preferred

it 15 preferable to have twa rescuers because artificial circulation must be combined with
artificial respiration The most effective artificial respiration and heart compression are achieved
by gwving one lung inflation quickly after each five heart compressions {5:1 ratio). The
compression rate should be 60 per minute for two rescuers. One rescuer performs heart
compression while the other remains at the patient’s head, keeps 1t tilted back, and continues
rescue breathung f{artificial respiration] Supplying the breaths without any pauses in heart
compression 15 important, because evary interruption 1n this compression results 1n a drop
of blood flow and blood pressure to zero,

Single rescuer

A single rescuer must perform both artificial respiration and artificial circulation using
a 16:2 rano The head should be kept In the shown position by means of a rolled blanket or
similar object pushed under the patent's shoulders. Two very guick lung inflations shoulid be
delivered after each 15 chest compressions, without waiting for full exhalation of the patient’s
breath A rate equivalent to 80 chest compressions per minute must ba maintained by a single

rescuer in order the achieve B0 to B0 actual compressions per minute because of the interrup-
tions for the lung inflauons

QOne rescuer cardioputmonary resuscitation {CPR):

— Fifteen heart compressions at rate of B0 per minute.

— Two very quick lung inflations
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Checking effectiveness of heart compression: pupils and pulse

Check the reaction of the pupils: a pupil that narrows when exposed to light indicates
that the brain is receing adequate oxygen and blood 1f the pupifs remain widely dilated and
do not react ta light, serious brain damage is likely to occur soon or has occurred already.
Dilated but react:ve pupils are less threatening.

The carotid (neck} pulse should be felt after the first minute of the heart compression and
artificial respiration and every 5 minutes thereafter. The pulse will indicate the effectiveness
of the heart compression or the return of a spontaneous effective heartbeat, (See 5.3 1)

Other indicators that show this effectiveness are the following:

— Expansion of the chest each time the operator blows air into the lungs.
— A pulse which can be felt each time the chest 15 compressed,

— Return of colour to the skin,

— A spontaneous gasp for breath.

— A return of a spontaneous heartbeat.

Terminating heart compression

Deep unconsciousness, the ahsence of spontaneous respiration, and fixed, dilated pupits
for 15 to 30 minutes indicate cerebral death of the patient, and further efforts to restore
circulation and breathing are usually futile.

In the absence of a physician, artificial respiration and heart compression should be
continued until

— the heart of the patient starts beating again and breathing 1s restored,

~— the patient s transferred to the care of a doctor, or other heaith personne| responsible
for emergency care;

— the rescuer 1s unable to continue because of fatigue

534 SUMMARY OF POINTS TO BE REMEMBERED WHEN APPLYING ARTIFICIAL RESPIRATION
AND HEART COMPRESSION

Don’t delay. Place patent on his back on a hard surface.
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Step 1,

Step 2

Step 3.

Alrway —

If unconscrous, open the sirway; thereafter make sure rt stays open
Lift up neck,

Push forehead back,

Clear put mouth with fingers.

Breathing — 1f npt breathing, begin artificial respiration,

Circwdation

Maouth-to-mouth or mouth-to-nose raspiration.

Before beginning arnificial respiration check carotid pulse 11 neck |t
should be felt agein aftar the first minute of artfical respiration and
checked every 5 munutes theveafter, Give four quwck breaths and
continue at g rate of 12 flations per minute.

Chest should rise and fall. [f it does not, check to make sure the
patient’s head is tilted as far back as possible |f necessary, use tingers
to clear airway,

— If pulse 1s absent, begin heart comprassioh.

If possible, use two regcyers. Dan't delay,

Qne resguer can do the job.

Locgte pressure point (lower half of sternum).

Depress sternum 4-5 cm {60 to 80 times per minute]

I one rescuer — 15 heart compressicns nd 2 very quick Jung inflarions
If twao rescuers ~ 5 hoart compressions and 1 fung infiation.

Pupils of eyes shouid be checked during heart compression, A pupil that constricts on
exposure to light shows that the brain 1s getting adequate blood and oxyoen.

5.4

INSERTION OF GUEDEL AIRWAY

This airway 15 for use In an unconscious patient who s breathing on his own, but with
great difficulty. The function of the airway is to ensure a clear passage between the lips ang
tha back of me throat,
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First remove any dentures end suck or swab out any blood or vomit which is in the mouth in
order to clear the air passage. Then, with the head fully back, slide the airway gently into the
mouth with the outer curve of the airway towsards the (ongue. This operation will be sasier if the
airway is wetted.

H there is any attempt by the patient to gayg, retch or vomit, it is better not to proceed with the
insertion of the aiway. |F necessary, try again later to insert .

HEADR TILTED

RIGHT BACK
~ T
—

Continue to slide the ainnay in until the flange of the aikaay reaches tha lips. Then, rotate the
airway through 180° so that the outer curve is towards the roof of the mouth.

=0

%

Bring the jaw upwards and push the airway in until the flange at the end of the airway is
outside tha teeth (or guma] and insiie the kps. If necessary taps one or both lips so that the end of
the airway is not covered by them.
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Check now that the‘pgtlent's breath 1s coming through the airway. Continue to keep the
jaws upwards and the head fully back so that the airway will be held in place by the teeth or gums
and by its shape.

As the patient regains consciousness, he will spit out the arway

He should remain 1n the unconscious position under constant observation unut he is fully
conscious If he relapses nte unconsciousness it may be necessary to reinsert the arway If
breathing 1s stil difficuft.

55  THE HIGH SITTING POSITION

The following position should be used for the casualty who is conscious, but having difficulty
in breathing, whatever the cause. it is very )mportant that a casualty who shows signs of
putmonary oedema should be placed in this position.

- L
Y
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56  MORPHINE ADMINISTRATION

Morpmine 1s & very strong pan relieving drug which should be used with care It should be
given only where specifically advised in this Guide or on the instruction of a doctar giving advice
by radio.

- Give 7.8 mg {half an ampoule) intramuscularly as the first dose

- If there 15 no pain relief within 30 nunutes, give a turther 75 mg (halif an ampouie)
ntramuscularly.

- Adose of 75 mg (half an ampoule) may be repeated every four hours if there is persistent
pain

This drug shouid be given with caution if there is shortness of breath. |t depresses breathing
activity if too much is given, or the casualty 1s sensitive to it. The following signs indicate
overtreatment with morphine*

- Shallow and slow breathing.

- Irregular breathing pattern

- Development of unconsciousness If the casualty was conscious at first.
- Smail! pin-point pupils of the eyes.

If these signs are present RADIO FOR MEDICAL ADVICE.

You may be advised by the doctor to give Naloxone which counteracts these side effects of
morphine. The usual procedure 1s.

- Give 0.8 mg Naloxone intramuscutarly

- There should be an improvement within 15 minutes If the patient’s condition 15 due 1o
maorphine.

- If there is a response, give 0.8 mg Naloxone intramuscularly every hour until the casualty
recovers from the above signs.



] THE COMPLICATIONS OF POISONING

B.1 THE RESPIRATORY SYSTEM

Warning: Marphine must A0 be given 1o any patient wha has been gassad, especially by
an irritant gas.
6.1.1 ASPHYXIA

Asphyxia {suffacation) causes a lack of oxygen in the blood. it has many causes ather than
these arrsing from chemical poisaning. The latter re principatly:

- The air passage may be blocked by vomit, binod or sacretions.

- Obstruction to breathing in the throat or the air passage through spasm of the air tubes or
by swetling of the linings of the voice box due to irftant fumes.

- Fluid in the lung air spaces {pulmonary oedema — see §.1.2) caused by irritam fumes, e.g.
ammenia or chlorine.

- Ppisaning of tha bload which prevents the carriage or use of oxvgen in the body caused by
e.g. carbon monoxide, cyamides. or aniline.

- Poispning of the machanisms of breathing in the chest (e.g. by organophosphate
pasticides), or the brain (e.g. by chlorinated hydrocarbons).

- Gases which do not support lita becauss thay replace oxygen in the atmosphere, a.g.
carbon dioxide, nitrogen, hydrogen,

Diagrosis
- There is difticulty in breathing with an increased rate at first {over 30 per minute).
Later it may Pecorne slow and stop.
- Tha puise is rapid, usually ower 100 per minute.
- There s blueness of the skin with purple lips snd tongue.

- The patient may be agitated at first but later become apathetic, with muscular weskness.
Unconsciousness may follow this.

~ The pupils of the eyes wiil react te light at first. |f they become large and do not react o
light, life is in danger.

Trestment

- The emargenrcy treatment as described in 8.3 should be piven.
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- Continue 10 give oxygen (see B.3.1) until the patient is breathing without difficulty and
has a healthy pink colour.

- Give any special treatment if recommended for that particular chemical in the appropriate
table of section 9.

If the patient becomes increasingly breathless, finds difficulty in lying flat, and ¢oughs up a
lot of frothy sputum, he may be beginning to suffer from pulmonary oedema {6.1.2).

6.1.2 PULMONARY OEDEMA

Pulmonary oedema is the term used when the lung air spaces become filled with tissue fluid,
so that the patient is drowning in his own secretions.

Apart from immediate asphyxia, this is the most serious and dangerous complication of many
types of poisoning. It is particularly common after:

- Inhalation of irritant gases or fumes.

- Inhalation of stomach contents whilst the patient is vomiting.

The patient may develop pulmonary oedema at any time up to 48 hours after the initial
poisoning.
Diagnosis

The onset may be immediate after exposure to a chemical. However the patient may recover
but then begins to feel unweil again.

The symptoms and signs are likely to be:

Difficulty in breathing.
Increase in breathing rate to 30-40 per minute.

Cough with the production of frothy sputum, which is sometimes pink in colour with flecks
of blood.

Difficuity in lying flat.

Gurgling noise in the throat when the patient is breathing.
- Blue discolouration of the skin.

~ Mental agitation and fright.

- Severe sweating.

if the pulmonary cedema is severe, the patient may show signs of circulatory collapse (see
6.2.1):

- Convulsions may occur (see 6.3.2).
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- Uncansciousnass may foliow the onset of pulmonary oedema within a few minutes,

- Breathing and the haart may poth stop suddenly

Trearment
/It unconscious
- Place the patient in the uncorscious position (see § 3)
- Insert a Guedel arway (see 5 4)
- Give oxygen contrnuously until the patieat recovers {see 8.3.1}.
- Gwve furosenude (trusemide} 40 mg inramuscutarly at once to increase tha amount of
urina passed

if there 13 no improvement gfier 30 minutas, give a further 40 mg furpsermide (Frusernide )
ntramuscularly

Usa a sucker, if availalde, to help get nd of the frothy secrations

- If breathing and the heart bath stop, give arbificial respiranon and heart compression
(see 5 3)

If conscipus-

- Place the patent in the high siting up position (see 5 5)

- Give oxygen continuously (see 8 3.1} unti! he recovers

- Guwve furosemide (frusermide) 80 mg by mouth at cnce.

~ If there 15 no improvement affer 30 minutes, give a further 40 mg by mouth.
Give 40 mg by mouth rwelve hours later

- A sucker, if available, may help to get rid of the frothy secretions f the patient cannet
couwrgh or spit 1t out.
RADIO FOR MEDICAL ADVICE N ALL CASES OF PULMONARY OEDEMA.
This 1s a serious condition, and every effort should be made 1o ger medicai help on board, or

rransfer the patient to hospiual if there 1s no rapid Improvement i1 the sympioms and signs after
treatment ar If unconsciousness persists for more than a few minutes

Patients who have kad pulmenary oadema should be kept i1 bed at rest for a minimuem of 48
hours after they appear to be completely racovered, aven it the iliness has been slight

If the sputum begomes green or yellow following an attack of pulmonary oedema, the patrant
may be developing bronchitis or pneurnoma, This should be treated as described {see 6.1 3 and
B14)



6.1.3 BRONCHITIS

Bronchitis is an inflammation of the bronchi, which are the branches of the windpipe inside
the lungs. There are two forms. acute (i.e. of recent origin} and chronic (i.e. of long standing).

Acute Bronchitis
This may be a complication of poisoning occurring:
- Shortly after exposure, particularly following inhalation of fumes, smoke or gases.
- Foilowing an attack of pulmonary oedema (see 6.1.2).
- Some hours or even days after exposure.
Diagnosis
The symptoms are:

- Gradual onset of feeling unwell with general aches and pains.

Slight fever.
A harsh, dry cough.

A feeling of rawness in the windpipe in the neck and under the breastbone which is made
waorse by coughing.

In mild cases there is little fever, but in severe cases the temperature is raised to about
37.8°C-38.9°C (100°-1G2°F), the pulse rate to about 100, and the respiration rate is usually not
more than 24 per minute.

in a day or two the cough becomes looser. phlegm (sputum) is coughed up. at first sticky,
white and difficult to bring up, later greenish yellow, thicker and more copious, and the
temperature falls to normal. The patient is usually wellin about a week to ten days, but this period
may often be shortened if antibiotic treatment is given.

Note:

- The rise in temperature is only moderate.

- The increase in the pulse and respiration rates is not very large.
- There is no sharp pain in the chest.

These symptoms distinguish bronchitis from pneumonia (see 6. 1.4} which gives rise to much
greater increases in temperature and pulse with obvious rapid breathing and blue tinge to the
lips and sometimes the face. The absence of pain distinguishes bronchitis from pleurisy {see
6.1.6) for in pleurisy there is severe sharp pain in the chest, which is increased on breathing
deeply or on coughing.
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General trealment

The patient should be put o Sed and placed in the high sitting up position {see 5.5} bacauvse
the cough will be frequent and paintul during the first few days. A container should be providena
for the sputurn which should be inspected. Smoking shouid be discoutraged.

Specific treatment

Give soluble aapirin 600 mg every four hours by mouth. That /s sufficient treatmant for milder
cases with a temperature of up 10 37.8°C {100°F) which can be expected 1o return 1o notmal
within two three days, If the tempearaturg is higher than 37.8°C {100°F) give ampiciliin 300 mg by
mouih at ance followed by ampicillin 300 mg every six hours by meouth for the next five days.

Note: If the patient has a known allergy to any of the penicillin group of driegs of which
ampicillin is one. grve 2 co-trimpxazole tablets by mouth every 12 hours far 5 days.

Co-trimoxazole must not be given to a waman who is pregnant ar might be
pragnant. If pregrancy 15 suspected RAGIO FOR MEDICAL ADVICE.

Should there be no satisfactory response to treawment alter three days sesk RADIO
MEDICAL ADVICE.

Subsequent management
The patient should remizin in bed until the temperatura has been normal lor 48 hours.
Examination by a doetor should be arranged at the next port,
Chronic Bronchitis

This is usually found in men past middle age who am aware of the diagnosis. Exposure to
dust, fumes and tobacca smoking predisposes to the devefopment of chrome bronchitis.
Sufferars usually have a cough of long standing.

Superimpgased on his chronic condition, a patient may also have an attack of acue
bronchits, for which reatment (see 5.1.3) should be given. If this occurs the temperature is
usually raised and thers 13 a sudden change from 2 clear, sticky or watery sputum, 1o a thick yellow
sputum. Every man with chronic bronchitis should seek medical advice on reaching his home
port.

6.1.4 PNEUMONIA

Pneumania s an inflammatton of one or more lobes of a lung. The onsut may be rapid over a
perod of a few hours after inhalation or ingestion of a chemicat. The onset may be delayad
however bos 2 ar 3 days, or it may occur as a complication of bronchiris {see 6.1.3) or puimonary
cadema (see 6.1.2).
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Diagnnsis
The patient is seriously ill from the onset with:
- Fever and shivering attecks.

- A dry cough at first followed by production of thick sticky spulum which is usually yeliow
or green, and occasionally tinged with blood.

~ Difficuity in breathing which is often rapid and shallow 21 a rate of 30 per minuie.
- Blueness of the skin, ears and lips.
- A rapid pulse rate of over 110 per minute.

- Dccasionally pain associated with breathing ar coughing, This may be localized to one
side of the chast.

The wemperature is usually as high as 39.4°C-40.6°C (103"-105°F}.

General treatment

The patient should be in bed n the high sitting up position (see 5.5), Provide a beaker for
sputum in arder to examine its appaarance. Encourage the patient to drink because ha will be
{osing & lot of Huid both from breathing quickly pnd fram swealing.

Specific treatmant
- Give oxvygen as directed (see 8.3.1) if the patient is blue unrl his condition and colour
improwa.

- Give amgicillin 500 mg intramuacularly every six hours for two days, followed by 500 mg
every six hours by mouth for 3 days. or for longer if advised to do 50 by Radio Medical
Advice.

Mote: If the patient has a known allergy 1o any of tha penicillin group of drugs of which
ampcillin is one, give 2 co-trimoxazole tablets by mauth every 12 hours for & days.

Co-trimoxazole must not be given to a woman who is pregnant or might be
pregnant. I pmgnancy is suspected RADIO FOR MECICAL ADVICE.

- Give paracetamal 1000 mg every six hours by mouth if there is anv pain an breathing. If
this is nit aflecrve, give 1000 mg every four hours.

If the patient shows no signs of impgrovement after 2 days — RADIO FOR MEDICAL
ADVICE.

DO NOT GIVE MORFPHINE FOR PAIN UNLESS SPECIFICALLY ADVISED TO DO SO
BY A DOCTOR.
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Subsequeant management

The patient should be encouraged to breathe deeply as soon as he is able to do so and be told
not 10 smoke. Patients who have had pneumonia should be kept in bed until they are feeling
better and their temperature, pulse and respiration are aormal. Increasing activity and deep
breathing exercises are helpful to get the lungs functioning narmaily after the illness. Patients
who have had pneumonia should not be allowed back on duty untit they have been to see a
doctor.

6.1.5 PLEURISY

Pleurisy is an inflammation affecting part of the membrane (the pleura) which covers the
lungs and the inner surface of the chest wall. The condition is usually a complication of serious
lung diseases such as pneumonia, but may follow inhalation of toxic gases or fumes. 1n a typical
case arising during the course of pneumonia, the breathing movements rub the inflamed pleural
syrfaces together causing severe chest pain which is usually felt in the armpit or breast area. it is
described as a stabbing or tearing pain which is made worse by breathing or coughing and
relieved by preventing movement of the affected side. Occasionally the rubbing can be felt by the
hand placed over the site of pain.

If pleurisy occurs without the other signs of pneumonia get RADIO MEDICAL ADVICE.
All cases of pleurisy, even if recovered, should be seen by a doctor at the first opportunity.

Pleural effusion (Fiuid round the lungs)

In a few cases of pleurisy the inflammation causes fluid ta accumulate hetween the pleural
rembranes at the base of a lung. This complication shauld be suspected if the patient remains ill
but the chest pain becomes less and chest movement on the affected side is diminished in
comparnison with the unaffected side.

General treatment

it pneumonia is present, treat as descrnbed in 6.1.4. Ctherwise, confine the patient to bed. If
there is difficuity in breathing, put the patient in the high sitting up position (see 5.5).

GET RADIO MEDICAL ADVICE.

6.2 THE HEART AND BLOOD SYSTEM
6.2.1 ACUTE CIRCULATORY COLLAPSE

Circulatory collapse is the name given to the condition where there s a gradual onset of
unconsciousness due to a poor flow of blood to the brain. This may be caused by either tailure of
the heart (see 6.2.2) or by a direct effect of the chemical on the blood vessels in the rest of the
body, preventing an adequate supply of blood reaching the heart and therefore the bram. The
symptoms and signs of this condition are described below. If it is not treated adequately, this may
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be a progressive and fatal condition. It is important to recognize this condition, since it may
initially be confused with fainting attacks (syncope). Syncope 1s a temporary failure of the bloocd
circulation due 1o fright, pain or a nervous shock and is seldom serious. The signs and symptoms
are very similar to those of a circulatory collapse,

Note: Other causes of circulatory collapse, such as severe injuries and bleeding should be
excluded before a diagnosis of poisoning is made.

Circulatory colfapse can also be caused by:
- Severe traumatic injuries.
- Bleeding.

- Loss of body fluid owing to severe burns.

Diagnosis
Circulatory coilapse
The patient will have the following signs:
— A pale, waxy colour.
- The skin is cold and clammy to the touch.
- A rapid, weak puise with a low blood pressure.

- A reduction in the amount of urine passed if this condition persists for more than cne or
two hours.

- Gradual onset of unconsciousness may occur.
- The heart may stop {see 5.3).
Fainting attacks (syncope)
The patient will have similar signs to the above except that:
- The pulse is usually slow at first and then becomes rapid during recovery.

- The duration of unconsciousness is only a few minutes, and the patient recovers rapidly
after treatment.

{There will not be any reduction in urine cutput since a fainting attack only lasts a short
while).

Treatment
Circulatory colfapse
- Place in the unconscious position (see 5.3), and insert a Guedel airway (see 5.4}.

- Arrange twa or three pillows under the patient’s legs so that they are higher than the head.
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- Keep th¥ panent warm.
- Give oxygen {see 3.3.11.
RADIO FOR MEDICAL aDVICE,
Fairting attacks
- Place the patierit in the wiconscious position {see 5.3},
- Looesen the pahent's clothing around the neck.
- Keep the patient warm.

With these megsures, the patient witl recover completely within 8 few minuies.

§22 HEART FAILURE

Heart faiture is the term used to describe the conditian whan the heart musctle is damaged
either temporarily of parmanently, and thesefore does nor pump blaod around the hody
effectively. There are a nurnber of chemicals which affect the heart directly, but some maycause a
lack of oxygen in 1he body which results in the same effect. Heart faillure may occCur within a few
hours af chemical paisoning, and may be relatively rapid in onset. Howeaver, it may also develap
gradualiy ower a period of 24 1o 48 hpurs. The patient may recover with treatment, but
oceasionally the heart failure may be persistent.

It should be remembared that a patient in rhe older age yroup may have a poor heart and
already pe under FeaLUTIENL

Diagnosis
Heart failuig is characterized by:
- A teeling ©f weakness, apathy and gccasienally headache.

~ Difficulty in breathing, parnculatiy after exerrian. The breathing is usually rapid and
shaliow.

- Sweanng and restlessness with a rapid pulse.

- Blueness o' the lips, tongue and ears,

- The veins in the neck may be very propiment in severe cases.

- edema if hean failure has been present for several hours (500 below].
- A reducion in the ameunt of urine passed (see hidnrey failure, .5.1).

if the hearr tailure is severe. ar sudden in onset, pulmonary oedema may davelap {see 6,1.2).
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Treatment

Place in the high sitting position (see 5.5).

Give oxygen (see 8.3.1).

Give furosemide {frusemide} 40 mg by mouth, followed by a further 40 mg by mouth
twelve hours later if cedemna is present.

- Give only small quantities of water to drink.
(See kidney {failure diagnosis and treatment in 6.5.1).

Oedema is the name given to the presence of an abnormal collection of fiuid in the tissue
under the skin. Its presence can be confirmed by gently pressing the tip of cne finger on to the
affected part for ten seconds. When the finger is taken away a dent will be seen in the skin. In
heart {ailure, the swelling first appears in the feet and ankles, and spreads up the legs. If the
patient is in bed, the oedema will collect under the skin overlying the lower part of the spine. The
swelling is worse in the evenings or after exention.

RADIO FGR MEDICAL ADVICE.

6.3  THE NERVOUS SYSTEM
6.3.1 UNCONSCIOUSNESS

Unconsciousness may vary from a sleep-like state to a deep coma. If the coma is very deep
and lasts for a long while, it indicates a severe degree of poisoning.

Remember that there are many other causes for unconsciousness apart from poisons.
These inciude:

- Serious traumatic injury.

- Fits.

- Diabetes.

— A stroke.

The most immediate danger to life is from failure of, or obstruction to breathing.
Diagnosis

~ The patient looks as though he is asleep, but does not awaken when rousing stimuli are
applied, e.g. rubbing the knuckles of the clanched fist firmly up and down the breast-bone.
If the degree of consciousness is lighter he may however stir or groan.

- The muscles usually feel flabby, but are sometimes tense,
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~ The pulse may be erfher rapid or sfow, but in senous cases will be weak or rregular,

- The breathing may be narmal, but 1s often slow and shaliow Check for signs of asphyaa
(s0e 61 1)

- The pupils ares often small but if they are very large, and do not become smalier when a
light 18 snone on them, thix 15 a sign of deep coma

- The body tempergture may become low {hypothermia) o the panent has been
uncanscious for some hours

Treatment

- Place 1n the unconscious position {see 5 3}

Any blood, vorut o other secretions from the mouth must be mopped out, of removed by
the use of a sucker if available

\

insert a Gueael airway (see 54}
- Watch for any signs ot difficulty mr breathrrg which may be due to.
Aspbyxia (see 8 1 1)
Pulmonary oedema (see 6 1 2)
Bronchins and pneumoria (see & '3 and 8 1 4)
Heart faiture (see 62 2)
These shauld be treated 1n the appropnate way as described according 1o the diagnosis

- If the patient 1s unconscious for longer than a tow hours further general measures mav be
necessary (see belaw)

DO NOT GIVE ALCOHGL OR INJECT MORPHIME OR 4ANY STIMULANT

General management

AN unconscious patiants
- Must have a clear ar passage
- Musi be kept In the URCONSCIOUL POSItION
- Must never he left alone,

Keegnyg the a¢ passage clear is essentral, and reguires the pattent lo ba Kept in the
umrCeRECious position Unconscious pabents must gever be left unwatched 16 case théy move,
vamit have a it or fall gut of thear bunk They must be twrnea fram ane side to the other at least
every thrae hours 1o nrgvent bedsores Turn the patient gently and roli um smaothiy from one side



10 the other. The head must always be kept back with a chin-up position when actually
turning, and at no time must the head be allowed to bend forwards with the chin
sagging This is both to help to keep a clear air passage and to prevent neck injuries

Check the breathing and that the Guedel airway is securely in place as soon as you have
turned the person.

Make sure that all imb joints are neither fully straight nor fully bent Ideally they should ail be
kept in mid-position Place pillows under and between the bent knees and between the feet and
ankles Use a bed-cage (a large st:iff cardboard box wil make a good mprovised cage) to keep
the bedclothes from pressing on the feet and ankles. Check that elbows, wrists and fingers are in a
relaxed mid-position after turning. Do not pull, strain or stretch any jont at any time Make quite
sure that the eyelids are closed and that they reman closed at all times, otherwise preventable
damage to the eyeball can easily occur. Imgate the eyes every 2 hours by opening the lids slightly
and pouring some saline solution gently nto the corner of each eye in such a way that the saline
will run across each eye and drain from the other corner. A saline solution can be made by
dissolving one level 1easpoonfut of sait in § htre (one pint} of boiled water which has been
allowed to cool.

After 12 hours of unconsciousness further problems will anse Unconscious people
must be given nothung by mouth in case it chokes them and they suffer from obstructed breathing
However, after 12 hours of unconsciousness fimd will have to be given, parucularly in not
climates and/or if the patient 1s cbviously sweating. Because fluids cannot be given by mouth the
fluid should be given per rectum (see 6 5 3), An input-output chart will be necessary and the
instructions given under fluid balance in 6.5.3 should be followed. A container connected by
tubing to a condom over the penis should be used to coliect the unne The mouth, cheeks, tongue
and teeth should be moistened every 3—-4 hours, using a small swab moistened with water, Carry
out mouth care every time the person is turned

After 48 hours of unconsciousness move the limb joints at least once a day. All the joints
in all the limbs should be moved very gently in such a way as to put each jont through a full range
of movement, providing other considerat:ons such as fracture do not prevent this Watch that the
exercise of the arms does not interfere unduly with the patent's breathing Do the job
systematically Begin on the side of the patient which 1s most accessible, Start weth the fingers
and thumb then move the wnst the elbow and the shoulder Now move the toes the foot and the
ankle Then bend the knee and move the hip round Next, turn the patient, if necessary with the
help of another person, and move the joinis on the other side.

Remember that unconscious patients may be very relaxed and floppy ~ so do not let go of
their imbs until you have placed the imb safely back on the bed Hold the imbs firmly but not
nghtly and do everything slowly and with the utmost gentleness Take your trme 10 moving each
|joint fully before going on to the next
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632 CONVULSIONS

Convulsions are involuntary contractions of the muscles, which are usually accomparied by
unconsciousness They usually occur when there 1s severe writation of the brain. There s a
vanauon in severty from twitching of the muscies to general heaving of the body or {most
severe) a mamtained general spasm of all muscles The latter condiion endangers {ife by
restricting the breattung. There are a number of causes, but the most important are

~ The patient i1s an epiieplic,
— Poisoning by chemicals or drugs.
- Lack of oxygen.

Convulsions may occur at any time after powisoning, and recur several times The more
frequent and longer the attacks, the greater the danger to life

Treatment
- Place the patient in the unconscious position {see 5.3).

— Ensure that there are no hard or sharp objects in the wvicimty so that the patient will not
injure imsedlf.

- Give diazepam 10 mg intramuscularly,

- if this does not control the fit within 10 to 15 minutes, give a further injection of diazepam
5 mg intramuscularly,

- RADIO FOR MEDICAL ADVICE.

For a few chemical paisons, there are specific treatments for the fits they cause These will be
gtven in the appropriate tables of section 9

General management

Frevent the patient from hurting himself in the convulsive stage. Never restrain him forcibly,
as this may cause :mjury, but remove hard objects and surround him with pillows, clothing or other
soft material As opportunity arises, put the handle of a spoon, or other hard object, wrapped in a
handkerchtef or piece of cloth, between his teeth at the side of the mouth to prevent the tongue
being bitten After the fitis over, let him sleep it off as he may be rather confused and dazed when
he comes round. Reassure him, and do not leave him untif you are sure he 15 aware of his
surroundings, and knows what he s doing

6 3.3 MENTAL CONFUSION STATE

Mental Confusion State is the name given to the condition where a patient becomes
confused and disoriented after being poisoned by a chemical This can occur either as a direct
result of the chemical on the brain, e.g. chlonnated hydrocarbons, or because of asphyxia (see
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6.1.1), circulatory collapse (see 6.2. 1), heart failure (see 6.2.2), liver failure (see 6.4.5}) or kidney
failure {see 6.5.1).

Diagnosis

If the Mental Confusion State is due to a direct action of the chemical an the brain, the
patient will develop the signs and symptoms within 15-30 minutes after exposure. The patient
may be disoriented as 10 the date, time and piace, and be unable to speak coherently. He may be
unable to recognize friends, or perform simple tasks which he does in everyday life. On occasions,
the patient may appear drowsy and can only be roused with difficulty. In severe cases, he may
become unaconscious (see 6.3.1). Some chemicals may cause confusion with mental agitation
and aggressive viglent behaviour.

Treatment
- Aill patients should be placed in the ship's hospital or in a quiet cabin in order to rest quietly.

~ The patient should be kept under observation and at rest for at least 24 hours after
apparent recovery.

- Look for signs of asphyxia (see 6.1.1), circulatory collapse (see 6.2.1), heart failure (see
6.2.2}, liver failure (see 6.4.5}, kidney failure (see 6.5.1) and treat for these if appropriate.

- If severe mental agitation with aggressive behaviour occurs, give chlorpromazine 25 mg
intramuscularly. If there has been no improvement after 30 minutes, give a further 50 mg
intramuscularly.

RADIO FOR MEDICAL ADVICE.

6.4  THE DIGESTIVE SYSTEM
6.4.1 STOMACH AND INTESTINES

Chemicals may act as local irritants on the stomach and intestines. They rmay also be
absorbed, and cause general poisoning symptoms (see 4.1,2). The murte severe corrosive
chemicals, e.g. acids and alkalis, may cause bleeding or perforation of the gut. Remember that
ather illnesses, e.q. food poisoning, peptic ulcer, alcohol excess, may cause similar symploms.
Diagnosis

- There may be chemical burns around the lips and in the mouth and throat.

- Nausea and vomiting usually occur, but there may be symptoms of more general
poisoning.

Diarrhoea may occur; it is important to note whether the faeces become black after
poisoning since this is likely to be caused by bleeding from the gut.

Thirst may become intense after severe diarrhoea and vomiting.
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Treatment
Emergency first aid as described in section 8 should be given first.
Pain
There may be pain in the mouth, throat or abdomen, particularly with corrosive chemicals.
Treatment of pain
- Give two magnesium trisilicate tablets. Repeat every two hours until relief is obtained.

- For very sevare pain give marphine sulphate 7.5 mg intramuscularly as directed in 5.6.

6.4.2 VOMITING
- This may relieve the patient if the irritant has thereby been cleared.
- However, frequent and prolonged vomiting is a bad sign.
if the vomited matsrial is green with bile, this may suggest a paralysis of the gut.
RADIO FOR MEDICAL ADVICE.
The patient should be transferred 1o a hospital as soon as possible.
Treatment of persistent vomiting

- Give frequent glasses of water only — at least one every hour - for 36 hours or until the
patient has recovered.

- DO NOT GIVE SOLID FOOD.

~ Give an injection of metoclopramide hydrochloride 10 mg intramuscularly every six hours
until vorniting has stopped.

- The maximum amount to be given over a 24 hour period should pot be more than 30 mg.

6.43 BLEEDING

- The patient may vomit up bright red blood, or dark brown “coffee grounds” which is blood
that has been altered in the stomach.

- He may also pass black, tarry, fout smelling faeces which may be solid or fiuid.

~ It severe bleeding occurs, there will be signs of circulatory collapse (see 6.2.1).
Treatment of bleeding

- Patients wha have internal bleeding may need a blood transfusion.

- RADIO FOR MEDICAL ADVICE.
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6.4.4 PERFORATION OF THE GUT

if an intense pain develops in the stomach accompanied by a rigid abdomen when touched,
then a perforation of the gut may have occurred. This causes peritonitis which is an inflammation
of the thin layer of tissue (the peritoneum) which covers the intestines and lines the inside of the
abdomen. The onset of peritonitis may be assumed when there is a general worsening of the
condition of a patient already seriously ill following ingestion of corrosive chemicals. It
commences with savere pain all over the abdomen - pain which is made worse by the slightest
movement, The abdomen bacomes hard and extremely tender, and the patient draws up his knees
to relax the abdominal muscles. Vomiting occurs and becomes progressively more frequent, large
quantities of brown fluid being brought up without any effort. The temperature is raised (up to
39.4°C (103°F)} and the pulse is feeble and rapid (130-120), gradually increasing in rate. The
pallid anxious face, the sunken eyes and extreme general weakness all confirm the gravely ill state
of the patient. If hiccoughs begin, this must be regarded as a very serious sign.

Treatment of perfaoration of the gut
- Give nothing by mouth.

- Give only one dose of morphine as directed in 5.6.

- RADIO FOR MEDICAL ADVICE AND TRANSFER THE PATIENT TO A HOSPITAL
AS SOON AS POSSIBLE.

6.4.5 THE LIVER

The liver is the chemical factory where the body attempts to destroy all poisons. it is aimost
always affected in poisoning, but may also be severely damaged by certain chemicals, e.g.
chlorinated hydrocarbons, metal salts and phosphorus. Injury to the liver does not show itself
until two to three days after poisoning.

Diagnosis

- There is often nausea with vomiting with a fever.

- The whites of the eyes may become yellow, followed by the skin generally (jaundice); this
is often the first sign of liver damage.

— There may be pain and tenderness in the right upper abdomen.
- The urine often becomes dark brown.
- The tongue is dirty, and the fagces may become copious, foul and pale like putty.

Rapid and progressive failure of the liver causes increasing drowsiness followed by loss of
conscicusness and death after some days.
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Trearment

1

6.5
6.5.1

The patient should rest in bed and be kept warm,

Although the patient may be feeling very sick he should be encouraged to take 2 high
carbohydrate diet in the form of liquids and bread. Liguids should include at least two
teaspooniuls of glucose in a glass of water every two hours. In addition he may be given
plenty of bread, soft drinks and sweet tea. Food with a high protein content {red meats,
fish, chicken, eggs, milk) should be avoided.

Mo drugs should be given unless there is severe vomiting, in which case give
metoclopramide, hydrochloride 10 mg intramuscularly every 6 hours; continue until
vomiting has stopped, the maximum amount to be given over a 24 hour period should not
be more than 30 mao.

RADIO FOR MEDICAL ADVICE.

The tliness is likely to take some days to resolve and normally a long period of
convalescence is advised during which no alcohel should be taken. If there is a rapid anset
of the symptoms and signs, associated with drowsiness or coma, then the damage is likely
to be severe.
THE PATIENT SHQULD BE TRANSFERRED TO HOSPITAL AS SOON AS
POSSIBLE.

THE URINARY SYSTEM
THE KIDNEYS

Most chernicals are excreted by the kidneys which may be damaged in the process. In severe
poisoning, kidney failure may develop after 24 hours, and if it does not improve, the patient may
die after seven to fourteen days. Important points to be aware of are the following.

A steady reduction of urine production may be a warning of the onset of kidney damage.
Kidney failure must not be canfused with retention of urine in the bladder.

Kidney failure may arise for reasons other than chemical poiscning.

Diagnosis

The volume of urine passed. if any, should be measured and recorded every two hours. There
will be only a small amount of urine passed in a period of 24 hours, usually less than 500 ml. if no
urine is passed at all, or less than 180 ml is passed in six hours, check whether the bladder is
overfull (retention) {see 6.5.2). If it is not full then kidney failure is present.
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Symptorms which may be associated with kidney failure are:

— Vomiting and diarrhoea.

— Persistent hiccoughing,

— A distended abdomen.

The btadder may be irritated by the chemical causing a persistent desire to pass urine. It may
be painful to pass urine, and there may be staining with blood.

If kidney failure has been diagnosed:

- RADIO FOR MEDICAL ADVICE.
Treatment

It is important in all types ot chemical poisoning, where kidney ailure may occur, 10 promote
a good urine output, preferably more than 2 /itres in 24 hours. The patient should therefore be
given at least 2} litres of non-alcoholic drinks or water within every 24 hours, unless there is a
reduction in the amount of urine produced. The following indicates the amount of fluid to be
given for the appropriate amount of urine produced:

- Less than 180 mi of urine produced over 2 6 hour period — apply fluid restrictions as set out
below. This indicates true kidney failure.

- Between 180 and 500 ml of urine produced over a 6 hour period - give the patient a
quantity of sweet drinks or water equal to the amount of urine passed plus 200 mi of water
during the following 6 hours. This should be continued until the urine output increases 1o
over 500 ml in 6 hours, or medical advice has been obtained to the contrary.

— Mora than 500 ml of urine produced over a 6 hour period; give at least 650 ml of non-
alcoholic sweet drinks or water within every 6 hours.

Note: Any substantial increase in the fluids taken by mouth which does not result in the
production of a similar volume of urine in the following 6 to 12 hours is dangerous and the above
criteria must be applied.

Fluid restriction

Allow the patient to drink a quantity of water equal to the total urine passed the previous day,
plus 750 ml over the next 24 hours. If the cabin temperature is greater than 25°C, give an
additionai 250 mi of water. It is important to look for any signs of waterlogging {oedema) in the
body, which may indicate heart failure (ses 6.2.2).

6.95.2 THE BLADDER

It is common in cases of prolonged unéonsciousness for the urinary bladder to become
overfull (urinary retention). It is also possible for this to occur in 2 conscious patient. It is an
important cause of not passing urine, and should be distinguished from kidney failure. If retention
is present the bladder becomes increasingly distended with the patient complaining of pain if he
is conscious. The bladder can be felt in the lower abdomen as a rounded, tender sweiling above
the pubic bone and, in severe cases, can extend upward as far as the navei.
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£.5.3 FLUID BALANCE

The body has self-regulating mechanisms to maintain a normal balance between fluid in and
tluid out.

Fluid in
An average daily imake of the fluids from food and drink is about 2.6 lies. |n temperate
climates it is possible to manage for a short time on as little as 1 litre (just under 2 pints). In hot
climates where there is 8 large fluid loss through sweating an intake of 6 litres per day may be

necessary.

Fluid out

Body fiuid is lost through unseen perspiration, obvious sweating, the breath, the urine and
the faeces. At least 2.5 litres of Huid will be Jost in this way during the day, which may be
increased in hot climates.

In any iliness where fluid balance is likely 10 be a problem a fluid chart recording the amount
of fluid in and fluid out should be started. During the first 12 hour period the fluids in should
naormally be 0.5 10 0.75 litres more than the fluids out. After the first 12 hour period the fluid in and
out should balance over the day, taking into account loss due to sweating, etc. as mentioned
above.

If the patient cannot take fluid by mouth for any reason, such as unconsciousness,
persistent vomiting or burns 1o the mouth and throat, it may become necessary to give fluid
by rectum to maintain fluid balance.

Giving fluid by rectum

To prepare the bed place two pillows, one on top of the other, across the middle of the
undersheet. Protect the pillows with a width of rubber or plastic sheeting covered by a wide
clean towel. Allow the ends of the sheeting and towel <0 hang over the side of the bed to drain any
possible leakage. The patient shouldbe placed lying on his left side with his buttocks raised on the
pillows and with his right knee flexed. He should be made comfortable but only one pillow should
be allowed to support his head so that the tiit can be maintained. He should then be covered by a
sheet leaving only the buttocks exposed.

The importance of the treatment should have been explained to the patient and he shoulid be
encouraged to relax and not to resist. The buttocks should be separated gently then a catheter
(26 French gauge) well lubricated with petroleum jelly (vaseline) should be passed, slowly and
gently, through the anus into the rectum for a distance of about 23 cm (9 inches). After the
catheter has been inserted its external end should be taped to the skin in a convenient position to
attach 1o a tube and drip set. Give 180 mi (6 fl oz) of water slowly through the wbe taking about
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10 to 15 minutes 1o drip the water in. This amount will usually be retained. Leave the catheter in
position and biock its end with a spigot, or small cork, or compression clip.

Give the patient a further 180 mi of water every 4 hours, This should give a fluid intake of
about 1000 mi (1 litre) per day. Itis worth trying to increase the amount given on each occasion
10 200 ml and to give this every 3 to 33 hours, particularly if the weather is warm and the patient is
sweating. Howaever, if any overflow occurs the amount given must be reduced. The recturm will
not retain large amounts of fluid and fluid must be retained in order to be absorbed. Occasionally
the rectum will not accept fluid readily, especially if it is loaded with faeces. Smaller quantities at
more frequent intervals should ba tried in these cases. Careful observation will show whether the
fluid is being retained, Aim to give at least 1 litre of fluid per day if possible. Giving fluid

by rectum should be continued until the patient can safely take fluid by mouth, or medical
assistance becomes available.

PATHENT ON SI1DE
WITH RIGHT KNEE
FLEXED

[ e J—
RECTAL
~UTUBE

PLASTIC QR+
AUBBER SHEETING

6.6 HIGH TEMPERATURE

A temperature of over 40°C (104°F} can be dangerous to the survival of the individual and
require careful management and nursing.
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Treatment
- Give soluble aspinn 800 mg every four hours by mouth

- Place a sponge wiung out in teprd or cold water in each armpit and another on the
forehead. With the patient naked sponge him all over, using long strokes, with tepid or cold
water

- tn addition sce packs or cold wet compresses may be apphed to the forehead, armpits and
gromn, and iced drinks given

- The arr conditioning controls should be altered and a fan should be used to increase air
movement and evaporaton from the skin

~ Check the patient’s temperature frequently as you ool um Because this treatment causes
rapid coohing of only parts of the body, it 15 important that the thermometer remains In
position underneath the tongue for four minutes so that the temperature recarded is that of
the bodv as a whole There should not be any i1ce in the mouth while the temperature 1s
being recorded

- After tepid sponging, when the person’s temperature 1s down 10 at least 39°C (102°F) the
skin may be dred and powdered with talc

- If the patent complains of cold and starts to shiver and his temperature has fallen
sufficiently, cover him wath a thin sheet

- Asthe temperature may well nse again, check the temperature every 30 minutes untif it has
been below 39°C for at least an hour: thereafter check the temperature hourly untl s
fovorthardicoppesad. Lt Hup Alormad 8 neomef ( L7.8°C) [9E6"F)

If the brain centre which controls body temperature is damaged, heat regulation may be
upset lor many days Patients thus affected sometimes need to be surrounded by ice packs or to
have frequently changed cold water bottles placed around them Read the section on fluid
bajance (see 65 3).

67 CHEMICAL BURNS

Many cherricals, particularly corrosives, may produce chemical burns when in contact with
the skin or eyes or mucous membranes, These are very similar to burns from fire or electricity,
except that the chemical may be absorbed through the skin causing general symptoms of
poisoning. Some chemicals may be absorbed even if the skin surface 1s intact (see 4 1 2]

Diagnosis
-~ There 1s often a burning pain with redness at the site of contact.

- There may only be an wntating rash.



- In severe cases there may be blistering or a loss of skin and/or undertying tissue.

- MNausea, vomiting, headache, breathing difficulties and an abnormal mental state or the
development of unconsciousness, all suggest absorption of the chemical.

- RADIO FOR MEDICAL ADVICE.

Treatment

- Emergency treatment should be given as directed for skin (see 8.1) and eyes {see 8.2}.
- Further treatment of less severe burns should be undertaken as follows.

Wash your hands and forearms thoroughly and then remove the first-aid dressing to
axpose either a single burned area (in multiple burns} or a portion of a large single burn.
The aim is to limit the areas of burned skin exposed at one time both 10 lessen the risk of
infection and the seepage of fluid. Clean the skin around the edges of the burn with soap,
water and swabs. Clean away from the burn in every direction. DO NOT use cotton wool or
other linty material for cleaning as it is likely to leave bits in the burn.

Leave blisters intact but clip off the dead skin by using a sterilized pair of scissors if
blisters have burst. Flood the area with clean warm bailed water from a clean receptacte
to remove debris. Soak a swab in boiled warm water to dab gently at any remaining dirt
or foreign matter in the burned area. Be gentle as this will inevitably cause pain.

Next cover the burn with the vaseline gauze dressing, overlapping the burn or scald by 50—
100 mm (2-4 inches) according to its size. Now apply a covering of absorbent material to
absorb any fluid leaking from the burn, e.g. a layer of sterile gauze, covered with a layer of
sterile catton wool. This is heid in place by a suitable bandage - tubular dressings or crepe
bandage are useful for limbs and elastic net dressings for other areas.

Thoroughly wash hands and arms before proceeding to deal as above with remainder of a
large burn or another burn in the case of multiple burns,

Dressings should be left undisturbed for a week uniess the dressing becomes smelly or
very dirty, or the temperature is raised, Re-dress such areas as above.

If there is persistent pain, give paracetamol 1000 mg by mouth every four hours until the
pain has been reheved. If there is severe pain, not relieved by paracetamol, give morphine
sulphate 7.5 mg (half an ampoule} intramuscularly and obtain medicat advice by radio on
further amount and frequency of morphine sulphate injections.

Treat any compiications of absorbed poison as appropriate:
- Asphyxia (see 6.1.1).

Pulmonary oedema (see 6.1.2).
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- Heart failure {see 6.2.2).
~ Unconsciousness (see 6.3.1).
- Liver failure (see 6.4.5).

- Kidney failure (see 6.5.1).

Filuorescein staining

Staining the eye with fluorescein wilt highlight any area of corneal or conjunctival damage.
Pull the iower eyelid downwards and draw the fluorescein paper strip, which contains the dye,
gently across the inner moist surface of the lower lid with the patient looking upwards. This wipes
the dye off the strip onto the lid and when the patient blinks a couple of times the dye spreads over
the eye. Wipe any excess dye off the eyelids. Any area of corneal or conjunctival damage will
attract the dye and be stained green. For further treatment see 8.2.
6.8 FROST-BITE

If the skin is exposed to severe cold, particularly the fingers and toes, the tissue becomes
frozen. The symptoms and signs ara:

- The skin initially becomes red, but then turns white,

- The affected area is usually painless.

- It is hard to the touch.

If the affected area is left untreated, death of the tissue {gangrene} may well occur.
Treatment

- Warm the affected area quickly by placing it in water at a temperature of 42°C (107 5°F)
until it has thawed.

- Keep the patient in a warm cabin.
-~ DO NOT massage the affected area.

- Severe pain may occur during the thawing. Give paracetamol 1000 mg by mouth. If this is
not effective give morphine as directed (see 5.6).

- Dress the area with sterile dry gauze.

- Hf the area does not recover its normal colour and sensation after this treatment RADIO
FOR MEDICAL ADVICE.
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7 GENERAL TOXIC HAZARDS

71 THE CHEMICAL HAZARDS FROM FIRE
Combustion of many chemicals may produce a wide range of substances which are toxic.

These may be present at a distance from the main site of the fire, and may have no odour.
Self-contained breathing apparatus should be used in approaching chemical fires.

The symptoms may include:

- Dizziness.

- Headache.

- Nausea and vomiting.

- A persistent cough and difficulty in breathing.
- Unconsciousness.

Inhalation of fumes may result in rapid collapse and unconsciousness, which should be
treated as in 6.3.1. Pulmonary oedema (see 6.1.2) may develop after a few .hours.

The main toxic chemicals which may be produced are listed below:
- Carbon dioxide (Table 615).

- Carbon monoxide (Table 616).

- Hydrochloric acid fumes (Table 700).

- Hydrogen cyanide (Table 645).

-~ Nitrogen oxides {Table 610}.
{Farticularly produced in smouldering fires.}

Treatment
The main danger from fume exposure is asphyxia (see 6.1.1}. The patient should be:
- Removed rapidly to a fresh atmosphere.
- Given oxygen (see B.3.1).
- Treated appropriately for asphyxia (see 6.1.1).

If burns are present as a result of the fire, they should be treated as for chemicat burns (see
6.7).
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7.2 HAZARDS FROM WELDING

Symptoms of poisoning may arise during welding in contined spaces, if adequate
precautions are not taken. The main danger is from nitrogen oxides (Table 610). Certain metal
alloys, in particular those containing zinc or cadmium, give off fumes causing characteristic
symptoms known as "metal fume fever”. These usually do not develop for a period of 6 to 12
hours after exposure, and comprise:

— Shivering.

~ Fever, headache and muscle pains.
~ Nausea.

- A dry cough.

These symptoms usually resolve spontaneously without any treatment over the following 12
hours. Pulmonary cedema, however, may occur as a very rare complication (see 6.1.2).

If the patient is removed from any further exposure there are no fasting effects, or recurrence.

73 HAZARDS FROM EXPLOSIVE CHEMICALS

The main hazard is injury from explasion. Contact with explosives does not narmally cause a
madical problem from the chemicals themselves, unless they are in a decomposed state, when
they may produce fumes, particularly of nitrogen oxides (Table 610), which may be inhaled.

- If the chemicals are in contact with the skin, they should be washed off with water as
directed in 8.1.

- If fumes are inhaled, the patient should be treated as directed in 8.3.

It signs and symptoms occur following exposure 1o explosive chemicals, RADIO FOR
MEDICAL ADVICE.

7.4 HAZARDS FROM RADIOACTIVE MATERIALS
Radioactive materials have two possible hazardous properties:
- The radioactivity.
- The chemicat effects.

Either or both of these may be important. The chemical effect, as opposed to the radioactive
effect, would occur more or less immediately.

The effects of chemicals could be either poisoning or burns. They should be treated as
appropriate to the chemicat as described in section 9.
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Ingestion of, or contamination by, radioactive materials should be dealt with in the
following manner:

- Anyone assisting a person who may have been contaminated, should wear gloves,
covering for the hair and other protecting clothing if available.

- Remove all clothing, coins, metal objects, kays, etc., and any rmovable material in contact
with the body.

- Remove any visible radioactive material with absorbent paper, towels or cloth.

- Place all these articles including towels, etc. in a plastics bag, which . is then labelled,
and placed in a box to be kept inaccessible to personnel until the articles have been
decontaminated.

- Take the patient 1o the nearest shower, taking all reasonable precautions to prevent spread
of contamination and wash the body, hair and eyes carefully with water.

- Allow any wounds or cuts to bleed and then treat according to first aid principles.

- Rinse the mouth thoroughly and encourage the patient to blow his nose in order to
eliminate possible contamination.,

- RADIO FOR MEDICAL ADVICE.
- It may be necessary to evacuate the patient to a special centre on shore.

A hazard due to external radiation may exist if a radioactive material is separated from its
shielding. If it is suspected that a person has been exposed to external radiation, medical advice
should be sought as spon as possible.

Further information concerning accidents involving radioactive materials is to be found in
section 10 of the Introduction to Class 7 of the International Maritime Dangerous Goods Code,
and Emergency Schedules (EmS) 7-01 to 7-09°, to which reference shouid also be made.

* Refer to IMO Publication “Emergency Procedures for Ships Carrying Dangerous Goods”.
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