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[See section 16]

- THE FEDERAL, MILITARY GOVERNMENT hereby decrees as

Pm_I——mABLIsmBm OF THER NaTioNaL MatemMaTICAL CentrE, Erc.

1.—(1) There is hereby established, in the Federal Capital Territory,

Abuja, a. body to be kn

own as the National Mathematical Centre (here- -

after in this Decree referred to as “the Centre”) which shall have the functions

assigned to it by this Decree,

(2) The Centre shall be a body

2 common seal and may sue and be

corporate with perpetual succession and
sued in its corporate name,
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2.—(1) There is hereby established for the Centre a Governing Council
(hereafter in this Decree[ referred to-as “the Council”) which shall be
responsible for directing the affairs of the Centre. h

(2) Without prejudice '

to the generality of subsection (1) of this section,
it shall be the responsibi]i{:y of the Council to exercise general control and
superintendence of the policy, finances and property of the Centre, including
its public relations. ; _ '

(3) The Council shall ¢onsist of —

() a Chairman ; " g o

(b) one representative 0f the Federal Ministry of Education ;

(c) one representative pf the National Universities Commission ;
(d) one representative|of the Federal Ministry of Science and Techno-

(¢) one representative ¢f the Nigerian Academy of Science ;

(f) two representativeiof the Nigerian Universities appointed in rotation
fortwoyearsatatime; | - E ' '

(g) one representative of the Polytechnics ;

(h) one representative bf the COII_egBS- of Education ; |

Irepresent professional and other interests in

(¢) three - members
itistics, computer science and theoretical physics ;

mathematical sciences,
and

(f) the Director of the Centre. ' :

(4) The Chairman afd the other members of the Council who are
not representing Ministries|shall be appointed by the President, Commander-

in-Chief of the Armed Fo}pes on the recommendation of the Minister.

(5) The supplemen ii’y provisions set out in the Schedule to this
Decree shall have effect vah respect to the proceedings of the Council and
the other matters mentioned therein. ' '

3.—(1) Subject to th‘L provisions of this Decree, a member of the
Council, not being a public officer, shall hold office for a period of four years
from the date of his appointment and shall be eligible for re-appointment
for one further period of four years ; thereafter, he shall no longer be eligible
for re-appointment. o : ' s

(2) Any member of the Council, not being a public officer, may resign
his office by a letter addrpssed to the Minister and the resignation shall
have effect from the date of the receipt of the letter by the Minister. =~

(3) The Minister may,|with the approval of the President, Commander-
in-Chief of the Armed Forces, terminate the appointment of 2 member of the
Council (not being an ex-gfficio member) if he is satisfied that it 'is not in
tlg interest of the Centre that the person concerned should continue in
office. ; B

(4) Members of the Cguncil, not being public officers, shall be paid such
remuneration and allowandes as the Minister may, with the approval of the
President, Commander-in-Chief of the Armed Forces, determine.

4. Subject to the provisions of this Decree, the Minister may give tothe-
Council directives of a get?x_eral character or relating generally to particular
matters with regard to the pxercise by the Council of its functions under this
Decree and it shall be the duty of the Council to complye with such directives
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Parr II—FUNCTIONS AND POWERS OF THE CENTRE

5. ‘The Centre shall— -

(e) train and develop high level personnel in mathematical sciences,
- including mathematics, statistics, computer science and theoretical
physics, for Nigerian and African institutions ; |

(b) create a resource centre to serve national and international communi-
ties-as a focal point for advanced research and training in mathematical

-sciences and applications ; - % :

(c) enhance collaboration among mathematical scientists especially
between young Nigerian scientists, and other advanced and experienced
scientists from mt%ﬁg and outside Nigeria ; _

(@) 1dent1fy and encourage. young talents in mathematical sciences ;
(¢)-stimulate enthusiasm for the physical sciences in young® Nigerian
students and scholars ; o o ; ;
~ (f) prepare Nigeria for a leading role in mathematical sciences ;

(8) attract good mathematical scientists from all over the world into the
service of Nigeria ; - : _
- - () encourage and support activities leading to the improvement of the
teaching and learning of mathematical sciences at all levels ;
(i) provide facilities for scientific conferences and the publication of the
proceedings arising therefrom ; B 8 '
- (f) tackle national set goalsin the development of mathematical sciences ;

. (®) conduct series of specialised Icétures or courses for the purpose of
up-grading post-graduate students in the field of mathematical sciences to
a level where they can begin to understand research papers and seminars ;

() conduct series of research lectures for advanced post-graduate as
well as post-doctoral and other participants based on a set of pre-assigned
research papers, with the objective of generating questions that would be
collated, discussed and used to determine new research directions for the
participants ; -

(m) conduct seminars, workshops and symposia in such areas as the
A_lia;demic Board of the Centre may, from time to time, determine or
plan , X g

() establish and execute a visiting programme for mathematical
scientists, under which mathematical scientists can visit the Centre for
short periods to work on their individual research problems using the
 library, computing and other facilities of the Centre ; and

 (9) perform such other functions that are related to those set out in this

section and do such other things as are, in the opinion of the Council,

mmy or expedient for carrying out the functions of the Centre under
ecree. e =

6. The Centre shall have power to—

(#) award certificates of attendance and of full participation at lectures
and courses conducted under this Decree ; . B

Functions of
the Centre

Powersofthe
Centre
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(b) establish and maintdin a library comprising such books, journals,
records, reports and other publications and information systems‘as may be
' required for the discharge :Ethe functions conferred on the Centre by this

Decree ;

(¢) accept gifts of land, money or other property upon such terms and
conditions if any as may be pecified by the person or organisation making
the gift : Provided that the conditions attached by the person or organisa--
tion making the gift are no} inconsistent with the functions of the Centre
?;;ﬁ its position as a non-partisan institution freé¢ from undue external

uence. -

ParT I1]—STAFF OF THE CENTRE

7.—(1) There shall be for the Centre a Director who shall possess
appropriate qualifications and be appointed by the President, Commander-
in-Chief of the Armed Forces on the recommendation of the Minister,

(2) The Director shall

(4) hold office for a pefiod of five years and shall be eligible for re-
appointment ; and : ' I

(6) enjoy conditions of e
lor of a Federal University;

3) The Director shall be the Chief Eiecutive and Acadeniic Officer of
the Centre and shall be charged with general responsibility for matters
relating to the day-to-day /management and operations of the Centre.

(4) There shall be for|the Centre a Deputy Director who shall be
appointed by the Council and act in place of the Director when the office
of the Director is vacant or the Director is for any reason (including absence
from the precincts of the Centre) unable to perform his functions as the
Director. : -

(5) There shall be for the Centre a Librarian who shall be appointed by
ible to the Director for the development and
administration of the library services of the Centre.

ice equivalent to those of the Yice-Chaﬁ_c’el-

(6) There may be appdinted, from time to time, by the Council, such
other employees as may be réquired for the purposes of the efficient perform- -
ance-of the functions confex:;ed on the Centre by this Decree. ==

8.—(1) The Council may, subject to the provisions of this- Decree,
make staff regulations relating generally to thé conditions of service of the
employees of the Centre and, without prejudice to the generality of the fore-
going, such regulations may|provide for— '

(a) the appointment, promotion and discipline ‘(including dismissal)
. of employees of the Centre ; and - . ,

(b) appeals by such
. measures, i

and until such regulations arg made, aﬁy instruments relating to the cotid_itiohs
of service of public officers|in the university system shall be applicable, with
such modifications as may b¢ necessary, to employees of the Centre.
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+(2) Staff regulations made under subsection (1) of this section shall not
have effect until approved by the National Council of Ministers ; and when
so approved they need not be published in the Gazette but the Council shall
cause them to be brought to the notice of all affected persons in such manner
as it may, from time to time, determine.

: 9.—(1) Service in the Centre shall be approved service for the purposes
of the Pensions Act 1979, _

2 Officers and other persons employed in the Centre shall be entitled to
- pensions, t%ratmﬂes and other retirement benefits asare prescribed in the Act, so

however that nothing in this Decree shall prevent the appointment of a person
to any office on terms which preclude the grant of a pension, gratuity or
other rétirement benefit in respect of that office.

(3) For the purposes of the application of the provisions of the Pensions
Act 1979, any power exercisable thereunder by a Minister or other authority
of the Government of the Federation, other than the power to make regula-
tions under section 23 thereof, is hereby vested in and shall be exercisable by
the Council and not by any other person or authority.

ParT IV—Acapemic BOARD

. 10 —(1) There is hereby established as an integral part of the Centre
an Academic Board which shall consist of—

(a) the Director of the Centre ;

(8) the Deputy Director ;

(¢) the Librarian ; :

(@) four representatives. drawn in rotation from among the Universities
in Nigeria in the discipline of mathematical sciences ; and

(¢) five other persons, for the time being holding such appomﬁnents
on the staff of tﬁe Centre, as the Director of the Centre may, with the
approval of the Council, specify.

(2) A person other than an ex-officio member shall hold an appomtment

on the Academic Board under paragraphs (d) and (¢) of subsection (1) of this

section for a period of two years and shall be eligible for re-appointment for
one further period of two years.

(3) The Academic Board shall—

(a) formulate and continuously evaluate the academxc programme of
the Centre ; and :

(6) perform such oth.er functions as are traditional to such bodies as the
Council may, from time to time, direct. :

(4) The Director shall be the chairman at the meeting of the Academic
Board and in his absence the Deputy Director shall preside at such meeting but
in theabsence of both, the mern]gers present at the meeting shall appoint one
of their number to premda atthemeeting.

(5) Subject to subsection (4) of this section, the Academic Board shall
have power to regulate its own procedure.

 PART V—FINANCIAL Paowsmns

11 —(1) The Centre shall establish and maintain a fund from which
shall be defrayed all expenditure incurred by the Centre in the performance
of its functmns under this Decree.
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(2) There shall be paid 4nd credited to the fund -estabﬁsheci pursuant to
subsection (1) of this section— ' \
(a) such sums as

Federal Military Gover

(b) fees charged for s

() subject to section 6 (¢) of this Decree, all sums accruing to the Ceantre
by way of gifts, grants-in-aid, testamentary disposition and endowments or
contribution from philant hroplc persons or organisations or otherwise
howsoever. f ' '

time to time, be granted to the Centre by the
ent =

ces rendered by the Centre ; and

12.—(1) The Council shall cause to bé prepared not later than 30th
September in each year an gstimate of the expenditure and income of the

Centre during the next succeeding year, and when prepared they shall be
submitted to the National C uncﬂ of Ministers.

(2) The Council shall cause to be kept proper accounts of the Centre and -
proper records in relation thereto and when certified by the Council such
accounts shall be audited as provided in subsection (3) of this section.

(3) The accounts of tha Centre shall be audited within 6 months after
the end of each year by auditors appointed by the Council from the list and
in accordance with the guids lelines supplied by the Auditor-General .of the
Federation ; and the fees of the auditors and the expenses of the auditors
generally sha]l be paid from the funds of the Centre.

13, The Council shall, not later than 31st December in each year,
submit to the National cil of Ministers a report, in such form as the

‘Minister may, from time to tifne, direct, on the activities of the. Centre during
the preceding year and shall mclude in such report the audited accounts of the
Centre.

Par VI—M:scmmous

14. The Minister may _'mke regulauons for the purpoae of gmng eﬁ'ect
to the provisions of this Decree.

15. In this Decree, unl the context otherwxse requires—

tre” means the Nanonal Mathematical Centre established by
section 1 (1) of this D

“Chairman’ means the Chamnan of thc Councnl

“Council” means the Governing Cou.nml of the Centre established by
section 2 of this Decree ; 3 :

“Director” means the ;n-ector of the Centre appomted under section 7
of this Decree ; :

“member” means a m ber of the Council and includes the Chairman ;

“‘Minister” means the Minister charged with résponsibility for matters
relating to higher education. - 3

16. This Decree may be cited as the National Mathematical Centre

. Decree 1989 and shall be deemed to have come into force on Ist

January 1988.
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 SCHEDULE _ Section 2 (5)
Proceedings of the Council

~ 1.—(1) Subject to this Decree and to section 26 of the Interpretation
Act 1964 (which provides for the decisions of 2 statutory body to be taken by
a majority of the members of the body and for the person presiding to have a
second or casting vote), the Council may make standing orders regulating the
proceedings of the Council or of any committee thereof.

(2) The quorum of the Council shall be seven and the quorum of any
committee of the Council shall be as determined by the Council.

2.—(1) The Council shall meet not less than three times in each year
and, subject thereto, the Council shall meet whenever it is summoned by the
Chairman ; and if the Chairman is required to do so by notice given to him
by not less than three other members, he shall summon a meeting of the
Council to be held within fourteen days from the date on which the notice is

(2) At any meeting of the Council the Chairman shall preside, but if
he is absent, the members present at the meeting shall appoint one of their
number to preside at that meeting. - :

- (3) Where the Council desires to obtain the advice of any person on 2
particular matter, the Council may co-opt him as a member for such period
as it thinks fit, but a person who is 2 member by virtue of this sub-paragraph
shall not be entitled to vote at any meeting of the Council and shall not count
towards the quorum. : L '

(4) Notwithstanding anything in the foregoing provisions of this para-
graph, the first meeting of the Council shall be summoned by the Minister.

- Commitiees

3.—(1) The Council may appoiﬁ.t one or more committees to carry
)’\put, on its behalf, such of its functions as the Council may determine.

(2) A committee appointed under this paragraph shall consist of such
number of persons (not necessarily members of the Council) as may be
determined by the Council ; and a person other than a2 member of the Council
shall hold office on the committee in accordance with the terms of his appoint-
ment., '

(3) A decision of a committee of the Council shall be of no effect until
it ‘is confirmed by the Council.

Miscellaneous

4.—(1) The fixing of the seal of the Centre shall be authenticated by
the signature of the Chairman or of some other members authorised generally
or specially to act for that purpose by the Council. .

- (2) Any contract or instrument which, if made or executed by a person
not being a body corporate, would not be required to be under seal may be
made or executed on behalf of the Centre by the Director or any person
generally or specially authorised to act for that purpose by the Council. -
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- contrary is proved, be presumed to be so executed,

(3) Any document pt‘:irporting to be a document duly executed uﬁder
the seal of the Centre shall be received in evidence and shall, unless the

(4) Members of the Council who are not public officers shall be paid
out of moneys at the disposal of the Council such remunerations, fees or
allowances in accordance with such scales as may be approved, from time to
time, by the National Council of Ministers, -

(52 The validity of any proceeding of the Council or of a ‘committee
thereof shall not be affected! by any vacancy in the membership of the Council
or a committee or by any defect in the appointment of any member of the
Council or a committee, or by reason that a person not entitled to do so took

part in the proceedings

(6) Any member of the Council or any person holding office on a com-
mittee of the Council who hasa personal interest in any contract or arrange-
ment entered into or proppsed.to be considered by the Council or a commit-
tee thereof shall forthwith Hisclose his interest to  the Council and shall not

vote on any question relating to the contract or arrangement,.

MADE at Lagos

this 12th day of December 1989,

- GenEraL I, B. BABANGIDA

[ President, Commander-in-Chief -
f _ of the Armed Forces -
Federal Republic of Nigeria

ExpLANATORY NoOTE _' |

(T'his note does not form part of the above Decree but.

Sintended o explain its purport)

The Decree establishestile Naﬁo;ml Mathéma_ti_cal Cezitr_e with flinCtionS, '

amongst other things, for—'

(@) thetraining and devaliopment of highlevel personnel in mathematical
sciences ; and e oA, ' . o

() the creation of a regource centre to serve national and international
communities, .

PuBLISHED BY AUTHORITY OF i FEDERAL MILITARY GOVERNMENT OF Niceria
AND PRINTED BY THE MINISTRY E?Imon}:ﬁnon &ND CuLTURE, PRINTING DIvIsiON
- AGOS :




NATIONAL COMMISSION FOR NOMADIC EDUCATION
' - DECREE 1989 :

ARRANGEMENT OF SECTIONS
Section '
ParT I—ESTABLISHMENT OF THE 9. Pensions,
NaTtioNaL COMMISSION FOR
Nomapic EDUCATION, BIC. - Part IV—NoMspic EDUCATION

1. Establishment of the National
Commission  for  Nomadic 10. Establishment of Nomadic

Education. Education Centres,
2 Gosfon B-Board of the Comnia- PART V—FUNDS AND OTHER
g FmanciaL PROVISIONS OF THE
CoOMMISSION
Part II—OpgyECTIVES AND FUNC- :
TIONS OF THE Commsmqu, BTC, . 11. 'I'hmtional Nomadic Education

3. Objectives of the Commission.- § . ” i
. . A i t
4. Functions of the Commission. % Muiotenaaee of yegan S
5. Powers of the Commission. | 13, Expenditure of the Commission,
6. Power of the Minister to give dire - 14, Annual estimates and accounts,
. tives to the Commission. i
' T 15. Annual report.
Pa 11I—Stave oF THE ' ParT VI—MISCELLANEOUS
CoMmIssioN -
16. Power to obtain information.

7. Executive Secretary of the Com-
mission, " 17. Interpretation.
8. Other staff of the Commission. 18. Citetion.

Decree: No. 41
. [12th December 1989]

. THE FEDERAL MILITARY GOVERNMENT hercby decrées s
ollows : Loy

PART ]—ESTABLISHMENT OF THE NATIONAL COMMISSION
- For Nomapic EDUCATION, ETC.

_ 1.—~(1) There is hereby established 2 body to be known as the National
Commission for Nomadic Education (hereafter in this Decree referred
to 2s “the Commission”) which shall have the functions assigned to it by this
Decree. ' - '

(2) The Commission shall be a body corporate with perpetual succession
and a common seal and may sue or be sued in its corporate name.,
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Board of the
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Objecuves
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. Commission.

. each of the following

Board

administer and direct the aﬁurs of the Commission, -

(2) Without prejudice ¢
it shall be the responsibility

2.—(1) There is hereby established for the Commission & Governing
(hereafter in this Decree referred to as “the Board”) which shall

o the generality of subsection (1) of this section,

superintendence over the pol
including its public relations.

(3) The Board shall co

(@) Education;
(6) Information and
(¢) Internal Affairs ;

(d) Agriculture, Water R
(¢) the Armed Forces o

p of the Board to exercise general control and -
cy, finances and property of the Commission,

ist of a Chairman-and person each to represent
ies and bodies, that i -

't.ure;

esources and Rural Development ; -
‘the Federation ;

(f) the Directorate of -F:ood, Roads and Rural Infrastructures -

(2) one person each to

nomadic influence or to represent such other States as the

represent the States of the Federation having
Minister may

consider necessary for the effective implementation of this Decree ; ,
%) five persons to represent other diverse interests to be appointed on

individual merit ; and

(¢) the Executive Secret

(4) The Chairman and

Ministries and other statutory
Commander-in-Chief of the

Minister,

(5) A member of the B
office for a term of four year

(6) The Minister may,
in-Chief of the Armed For

/ of the Commission.

rembers of the Board who are not reptesenting
bodies shall be appointed by the President,
Armed Forces on the recommendation of the

d, other than an ex officio member, shall hold
'renewable for another term of four years only.

ith the approval of the President, Commander-
s, and in writing, remove any member of the

Board if he is satisfied that ifi is not in the interest of the Commission that
the person concerned should pontinue in office. : s

(7) The supplementary provisions set out in the Schedule to this Decree
shall have effect with respect|to the proceedings of the Board and the other -

matters mentioned therein.

Part II—OBjECTIVES

FuncTIONs oF THE COMMISSION, ETC.

3. The objectives of the Commission are to—

(@) formulate policy an.
nomldic education mNigellla ;
(%) provide funds for— |

issue guidelines in all matters relating to

() the research and personnel development for the improvement of -
nomadic education in Nigeria 5 L _

(&) the development of programmes on nomadic education ;

(#) equipment, other|'instructional materials (including teaching

aids and amenities),

(c) arrange effective

agencies concerned with nor

construction of classrooms and ‘ other facilities
 relating to nomadic education ; R .

nitoring and evaluation of the aétiviﬁgs of

¢ education ;
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(d) establish, manage and maintain primary schools for nomadic children,
_ 4—In addition to the objectives set out in section 3 of this Decree, the Functions
Commission shall— o : of the
() implement guidelines and ensure geographical spread of nomadic Commisdion,
education activities and targets for the nomadic people who cross State
boundaries ; : - =
(b) liaise with the Livestock Department of the Ministry of Agriculture,
Water Resources and Rural Development, the Directorate of Food, Roads
and Rural Infrastructures and with the State Governments, to form an
- effective Inter-Ministerial Committee that will carve out reserves, settle-
- ments, grazing areas and dams for the nomadic people ;
(c) establish schools in the settlenients carved out for nomadic people ;
_ (@) co-operate with other participating Ministries and agencies, includ-
ing— : h :
.- (¢) the Ministry of Health ; o
(#) the Ministry of Agriculture, Water Resources and Rural Develop-
ment ; o

(fii) the Ministry of Information and Culture ; and
(#v) the Ministry of Internal Affairs ;

() ensure effective inspection of Romadic education activities in Nigeria,
through the sections in Federal and State Ministries of Education perform-

~ ing duties relating to nomadic education ; :
- (f) eollate, analyse and publish information relating to nomadic educa-
tion in Nigeria and obtain from the States and from other sources, such
information asare relevant to the discharge of its functions under this Decree;

(g) determine standards of skills to be attained in nomadic schools
~ established by the Commission, and review such standards from time to
(h) prepare reliable statistics of nomads and their children of school
age ; ' ; :
(#) act as the agency for channelling all external aid to nomadic schools
in Nigeria } % i '
(j) subject to the provisions of sections 11 and 12 of Part V of
- this Decree, receive block grants and funds from the Federal Military
Government or any agency authorised in that behalf, particularly the
National Primary Education Commission and allocate them to all nomadic
schools in accordance with such formulas as may be laid down by the
National Council of Ministers ;

() ensure efféctive and equitable management of funds accruing to the
Commission under this Decree;
(9) disburse funds for all authorised expenditure, including—
(i) payment of emoluments and overheads ; _
(##) procurement of equipment and all other materials required by the

Commission; . .
(1) contribution towards provision of settled or mobile classrooms
- and instructional materials ;

(#9) contribution towards the acquisition of sites for the establishment
of schools and supporting grazing reserves ;
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102.

"Chief of

. (9) all other payments|relating to the performance of its functions
under this Decree; and | Pt .
~_(m) undertake any other action desirable for the promotion of its respon-
sibilities for nomadic education, including soliciting for funds and other
support activities, organising activities to promote peaceful co-existence
between the nomadic peoply and settled farmers and formation of inter-
disciplinaryand sectoral committees with Ministries, agencies and comimu-
nities. : ' ¥
5. The Commission shalf, subject to any direction of the Minister,
have power to do anything which in its opinion is calculated to facilitate the
carrying on of its objectives an I-f(mcﬁons under this Decree. '

6. Subject to the provisions of this Decree, the Minister may give to
the Commission directives of\a general character or relating generally to
matters of policy with regard to the exercise by the Commission of its func-
tions under this Decree and it shall be the duty of the Commission to comply -
with such directives. :

PaRT III--STAFF OF THE COMMISSION

7.—~(1) There shall be appointed by the President, Commander-in-
¢ Armed Forces, an the recommendation of the: Minister, an
Executive Secretary for the Commission who shall have appropriate qualifica- -
tion and experience in education and teaching. .

- (2) The Executive Secretary shall be the Chief Executive of the Commis-
sion and shall be responsible for the execution of the policies of the Commis-
sion and the day-to-day running of the affairs of the Commission.

(3) The Executive Secretary shall hold office in the first instance for a
period of five years and shall be_eligible for re-appointment for such™ further
terms of five years as the ident, Commander-in-Chief of the Armed
Forces may, from time to time, i - . :

@.—(1) The Commission % éppogxi: such other employees of the
ission as it may require tq assist the Executive Secretary in the exercise
of the functions of the Commission under this Decree. |
© {2) The remuneration and| tenure of office of the other employees of
the Commission shall be detertnined by the Commission after consultation
with the Minister. : ' I, - _
(3) Notwithstanding the ptovisions of subsection (1) of this section,
ission may be appointed by the Commission by way
of transfer or secondment from any of the public services in the Federation.

9.—(1) Service in the Commission shall be pensionable under the
Pensions Act 1979, and accor ngly, employees of the Commission shall, in
respect of their services in the Commission, be entitled to pensions, gratuities
and other retirement benefits ag are prescribed thereunder.

(2) Notwithstanding the govisions of subsection (1) of this section,
nothing in this Decree shall p
on terms which preclude the .
that office.

ent the appointment of a person to any office
ant of 2 pension and gratuity in respect of
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(4) Subject to subsection (2) of this schidn, the Pensions Act 1979
shall in its application by virtue of the provisions of Subsection (1) of this
section to any office, have effect as if the office were in the civil service of the
Federation within the meaning of the Constitution of the Federal Republic of
Nigeria 1979, as amended. cx '

Part IV—Nomanic Epvearion CENTRES

10—(1) The Commission shall establish four Nomadic Education
Centres, that is— S : ;

(@) one at the University of Jos ; L

() one atthe Usman Danfodio University, Sokoto $

(¢) oneatthe University of Maiduguri ;and ' _

() one at such other place as the National Council of Ministers may

determine, _ _ J

(2) Every Nomadic Education Centre (hereafter in this Decree referred
to as “the Centre”) shall be responsible to the Commission, ;

(3) The Centre at the University of Jos shall conduct research into

. (4) The Centre at the Usman Dan.f'odioUniversity,’ Sokoto shall receive
from the Centre at the University of Jos and from any other sources, such
data as may be required by it to develop—

(@) the curriculum for nomadic education ;

(6) reading and teaching materials ;

(¢) teacher training programmes ; "

@ outréach programmes, including electronic ; and

(6) resource materials, B _ '

(5) The Centre at the University of Maiduguri shall receive from the

-entre at the University of Jos and from any other sources, such data as may
be required by it to— ; :

Institute and the National Educational Technology Centre.

PART V—FUNDS AND OTHER Frnancrag, PROVISIONS OF THE
o - Commission :
11.—(1) The Commission shall establish a National Nomadic Education
Fund (hereafter in this Decree referred to as “the Fund”) into which shall
be paid all moneys received from_t_he Federal Government, particalarly

Establish-
ment of
Nomadic
Education

The Nation-
al Nomadic
Education
Fund,



A 470

Nati
i

1989 No. 41 Commission for Nomadic Education

separate
fund by the
Commissi

Expenditure
of the
Commission.

Annual
estimates

end accounts. -

reports.

Power to
obtain
information.

through the National Pn.mL.ry Education Commission, State Governments
and other sources, including|fifts, endowment and profits. N B
(2) The Fund shall be{disbursed in accordance with the accepted rules
and procedures and in pursuit of the objectives of nomadic education as
may be directed, from time to time, by the National Council of Ministers,
including the making of appropriate grants to State Governments, Local
Governments, Universities and other agencies and communities.

12.—(1) The Commisgion shall establish and maintain a separate fund
from which shall be defrayed all expenditure incurred by the Commission.

(2) There shall be paid and credited to the fund established in pur-

suance of subsection (1) of t?ais section such payments as may be made to the
Commission by the Federal Ministry of Education for the running expenses
of the Commission and alll other payments or moneys, from time to time,
accruing to the Commission}. '

13. The Commission phall, from time to time, apply the proceeds
of the fund established in pursuance of section 12 (1) of this Decree—
.(a) to the cost of adminjistration of the Commission ; '

(b) to the payment of the salaries, fees or other remuneration or allowances
and pensions, superannuation, allowances and gratuities payablé to members
of the Board and employees of the Commission, so however that no pay-
ment of any kind under this p ph shall be made to any person who
ig in receipt of emoluments from the Government of the Federation or of a
tate ; ! -
(¢) for the maintenance 'of any property vested in the Commission ; and

(d) forand in connecﬁc[n with any of its functions under this Decree.

14—(1) The Board shall submit to the Minister not later than 30th
September in each year an! estimate of its expenditure and income during
the next succeeding year. L . . . .

(2) The Board shall keep proper accounts in respect of each year and
proper records in relation thereto and shall cause the accounts to be audited
by an auditor appointed from the list and in accordance with the guidelines
supplied by the Auditor-General of the Federation,. - _

15. The Board shall prepare and submit to the National Council of
Ministers through the MiniSter not later than 30th June in each year a report,
in such form as he may dirget, on the activities of the Commission during
the immediately preceding ygar, and shall include in such report 2 copy of
the audited accounts of the Commission for that year and the Auditor-
General’s report thereor. . - ' B

Part VI—MIiscELLANEOUS

16.—(1) For the purppses of carrying out ;_:he.functions conferred on
the Commission under thig Decree, the. Executive Secretary or any other

officer authorised in that behalf—
(@) shall have a right ¢f access
which this Decree appli _ F
.. (b) may by notice in W served on any person in charge of such
institution require that person to furnish information on such matters as
mey be specified in that notice. =~ ‘2 -

to all the records of any institution to
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(2) It shall be the duty of any:per'son required to furnish information
pursuant to subsection. (1).of this.section.to comply with the notice within a
reasonable periodsof time, . ' g ' 5 =

(3) In this section, the referénce to an institution to which this Decres
applies is a reference to any regular school established for nomadic people.

17. In this Decree, unless the context otherwise requires—
“Chairman” means the Chairman of the Commission 2

o “Comiésipn" means the National Commission. for Nomadic Education
established by section’ 1 of this Decree ;

“member’ means a member of the Board and in¢ludes the Chamnan {

"F;xecu_tive 'Se-urebgty” means. the'pefson' gppointed as the Executive
 Secretary of the Commission in pursuance of section 7 (1) of this Decree ;

“Minister”” means the Minister charged with responsibility for matters
‘relating to education. e 4

.

18. This Decree may be .t\‘:i_ted‘as. the National Commission for Nomadic

Education Decree 1989.

SCHEDULE Section 2 (5)
SUPPLEMENTARY PROVISIONS RELATING TO THE BOARD |
| Proceedings of the Board "
1. Subject to this Decree and section 26 of the Interpretation Act 1964
(which provides for decisions of a statutory body to be taken by a majority
of its members and for the Chairman to-have a second or casting vote), the

Board may make standing orders regulating the proceedings of the Board
and any committee thereof. = - : . :

2. Every meeting of the Board shall be presided over by the Chairman
or if the Chairman is unable to attend a particular meeting, the members
present at the meeting shall elect one of their number to preside at-that
meeting:

3. The quorum at a meeting of the Board shall consist of the Chairman
(or, in an appropriate case, the person presiding at the meeting pursuant to
paragraph 2 of this Schedule) and six other members. .

4. Where upon any special occasion, the Board desires to obtain the
advice of any person on any particular matter, the Board may co-opt that
person to be member for as many meetings as may be necessary, and that
person while so co-opted shall have all the rights and privileges of a member,
except that he shall not be entitled to vote or count towards a quorum.

5.—(1) Subject. to its standing orders, the Bpard may appojnt such
number of standing and adﬁdcl:ﬁ mmittees as it thinks fit to consider and
report on any matter with which the Board is concerned.

Interpreta-
tion,

Citation.
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22) Every committee appointed under the provisions 6f sub-paragraph
(1) of this paragraph shall b¢ presided over by a member of the Board and -
shall be made up of such number of persons, not necessarily members of the
Board, as the Board may detérmine in each case. _ : 5

- " 6. The decision of a2 committee shall be of no effect until it is confirmed
by the Board. , : . _ o

- Miscellaneous

7. The fixing of the seal of the Commission shall be authenticated by
the signature of the Chairman and of the Executive Secretary of the Commis-
sion or such other member atithorised generally or specially by the Board to
act for that purpose. . ' '

8. Any contract or instrument which if made by 2 person not being a
body corporate, would not be required to be under seal, may be made or
executed on behalf of the ommission by the Executive Secretary or by
any other person generally or specifically authorised by the Board to act for
that p 5 ; - :

9. Any document purpolting to be a contract, instrument or otherdocu- -
ment signed or sealed on behalf of the Commission shall be received jn ;
evidence and, unless the cont is proved, be presumed, without further
proof, to have been so mgne‘dI or sealed. R - . =,

10. The validity of any proceedings of the Board or a committee thereof
shall not be adversely affected— . _ . _

(a) by any vacancy in the membership of the Board ; or P

(6) by any defect in the appointment of a member of the Board or

committee ; or : twr  wp SECGE 4o e o

not entitled to do so took part in the proceed- -
ings. ;
11. Any member of the Hoard or a committee thereof who has a personal
interest in any contract or arrngement entered into or proposed to be consi-
dered by the Board or committee shall forthwith disclose his interest to the
Board or committee and shall ot vote on any question relating to the contract
or arrangement, - i % .

MAapE at Lagos this 12th| day of December 1989, = =

_Gengran I. B, BasanNcia,
President, Commander-in-Chief =
- - of the Armed Forces, - -
' Federal Republic of Nigeria =

. Exe ATORY NoTE : ' ;
(This note does not form part of the above Decree but
_ s intended to explain its purport) ; ' )
- The Decree establishes the National Commission. for 'Nomat_lic Educa-
tion which will, amongst er things, establish, manage and. maintain
primary schools for nomaditr children. :

Pm_nrAqmomopﬁiszm Mmmyﬁovmmon Nrigeria
mmmmmmo'mr%n;&mmnmcmm,ﬁmmbmmm, ;




FEDERAL CAPITAL TERRITORY, ABUJA (APPEAL FROM
" AREA COURT) DECREE 1989 -

" Décree No. 42
' " [13th December, 1989]

HTH:E FEDERAL MILITARY GOVERNMENT hereby decrees as
follows— ) :

1. Notwithstanding anjrthi.ng to the contrary contained in the Area
Court Edict 1967 and the Sharia Court of Appeal Law made applicable to
the Federal Capital Territory by the Federal Capital Territory (Applicable

Laws) Decree 1984, any party aggrieved by a decision of an order of an Upper
Area Court or any Area

ourt Grade I or IT—

(@) on any matter involving a question of Islamic Law, may appeal
therefrom to the Sharia Court of Appeal ;

(8) in a criminal matter, may appeal therefrom to the High Court ;

(¢) in a civil matter, other than a matter involving a question of Islamic
Law, may appeal therefrom to the High Court.

_ 2. Section 45 of the High Court Law made applicable to the Federal
Capital Territory, Abuja by the Federal Capital Territory (Applicable Laws)

gecree 1984 shall apply to appeals from an Upper Area Court or any Area
ourt,

3. Thls Decree may be cited as the Federal Capital Territory, Abuja
(Appeal From Area Court) Decree 1989 and shall be read as one with the
eénactments mentioned in sections 1 and 2 of this Decree.

MapE at Lagos this 13th day of December, 1989.

S TETEET I L L5 Gt ToB. Basiovems,
et B L COL RS i VR 5, 3 A .__I_Pr-. -renz:;‘co - a ;f}l"cﬁ. £ -
of the Armed Forces,
Federal Republic of Nigeria

Commence-
ment,

Appeals
from deci-
sions of
Upper Area
Court. LL

of NW

State 1967.
Cap. 122 of
LINN 1963.
1984 No. 12.

Application
ofp High
Court Law
of Northern
Nigeria
Cap. 49 of
LL of NN
1963,

Citation and
application.
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EXPLANATORY NOTE

b form part of this Decree but internded
o exXiplaif its ;puiport) '

(This note does

The Decree gives effe t to therécommendations of the Area Court
Reform Committee as accepfed by Federdl Government by providing that—

(a) appeals in criminal attérs from Area Courts Grade I and II shall
go directly to theHigh Colrt instead of first'going to Upper Area Courts ;

(b) the Sharia Court of' Appealis now-émpowered to hear appeals on
questions of Islamic Law f om Area Court Grade I and II as appeals from
Area Courts Grade I anq. II to Upper Area Courts in matters involving
Islamic Law have been aholished ; o

(¢) the provisions of section 45 of the High Court Law (relating to sum-
mary dismissal of appeals), in criminal matters, shallapply to appealsfrom
Area Courts. : ) ' .

PuUBLISEED BY AUTHORITY OF [THE FEDERAL MILITARY GOVERNMENT OF NIGERIA
. AND PRINTED BY THE MINISTRY' OF INFORMATION AND CULTURE, PRINTING DIVISION
T - Lagos _ _ : Lo




NATIONAL DRUG FORMULARY AND ESSENTIAL
DRUGS LIST DECREE 1989

Decree No. 43 :
| [ 13th Decesber 19897

THE FEDERAL MILITARY GOVERNMENT hereby ‘decrees
as follows— _ : =
1. There is_hereby prescribed for the Federal Republic of Nigeria a
National Drug Formulary and Essential Drugs List as ‘specified in the
Schedule I to this Decree (hereinafter referred to as “the List”).

2. No person shall import inte, advertise, display fur sale, sell or
manufacture in Nigeria any drug which is not contained in the List.

3.—-—(.1)'-.Nm=wi_thatandix:§g the provisions of section 1 of this Decree,
‘where the Minister-is satisfied that it is necegsary to import or manufacture
any drug notin the List on.the following grounds that— _

(@) the.drug is a cure far—

() any uncommon disease ; or : _ :
~ (i) a disease requiring highly specialised skill for diagnosis and treat-
ment ; or : d

(b) there' is intolerance or lack of response to the common "drugs
listed ; S L

(c) adrug'of greater activity than the one in the List was not included in

the list due to insufficient -experience with it under lacal conditions,

~ he may, on the recommendation of the appropriate body, permit the importa-

tion or manufacture of such drug and the inclusion of such drug in the
o

4—(1) For the purposes of the implementation of the List, there is

hereby established the National Drug Formulary and Essential Drug List

Review Committee (hereinafter rci_’erred to as “‘the Review Committeee”).

_ (2)- The Review Committee shall consist of the folldwing members to
‘be appointed by the Minister that is— - - :
(@) two Clinical Pharmacologists, one of who shall be the Chairman ;
(0) the Director of Food and Drugs Administration and Control in
the Federal Ministry of Health ;- T
_+(¢) the Director of Hospital Services and Training in the Federal
Ministry of Health ;- .
(@) the Director of Primary Health Care programme in the Federal
Ministry of Health ;

A 475
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(e) fourheads ofi:h'irmihy departmentsappoirited fromi State Ministries
of Health so however thatinot, more than one shall be appointed from any
one particular State on zoy al rotation ; ,

(f) one representative gf the Pharmaceutical Society of Nigeria ;

(g) one representative af the Nfgcrian’?Medic'al Association ;

(%) onerepresentative ojghe Pharmaceittical Manufacturers Association
of Nigeria ; and o 2

(#) two medical practi roﬁﬁ_@_ g_pi).qigted by the Minister.

Funetions of 5. "The Review Committee shall, from time to time, review the List and
Review Com-  advise the Minister on any {addition to or deletion from the List, as may
B be necessary. i ' _
Te:‘:ur;of‘ _ 6-.———(1) The tenure of ;ﬂice of members of the Review Committee, -
officeof = other than those appointed ifrom the - Federal Ministry of Health; shall be
l:ﬁlen;bemof threeyears. S ; e >
el cEik (2) Amember of the Review Committee shall be eligible for re-appoint-
L .1 27" ment for a further period of three years. Ve
Phatrgcen 7. A Pharmaceutical company or firm or any other body (cc;rp'orate
tical eompg-  Or unincorporate) may make representation to the Review Committee
nies, ete. . onany drug or formulation not in the List which it considers to be necessary
-+ ..+ for essential health care and it shall be expedient for the Review Committee
to consider such representat;jn. -
_geﬁ'nilngi: and | 8.—(1) Any person wh i contravenes the provisions of section-2 of this

Decree shall be guilty of an offence and liable, on conviction, to a fine
of ¥¥100,000 or to imprisqnﬁn;ent for a term not exceeding 5 years, R

(2) Where an offence | under this Decree is committed by a body
corporate, every director ot/ person in authority in that body corporate
shall be held liable. i -

Monitoring - 9. There shall be estéb ished in the Department of Food and Drugs
ofthe List.  Administration and Control |in the Ministry, a Secretariat, which shall be

responsible for the monitor:}g and implementation of the List, . . -
th

Removal of 10. Notwithstanding thfl provisions cf section 5 of this Decree, the
'tiﬁ'ggl‘f-‘m‘t‘m Minister may remove any drug from the List where it has been established

. to his satisfaction that the drug in question is no longer safe for use..
Information 11. The hDrug Form pontainé in Schedule 2 to this Delcree shall
for guidance -

of medical serve as information guidance to medical practitioners, pharmacists and
practitioners, Other users of the informatio :specified therein.
ete, © . - - S
tlz‘i;ei‘pfbta:-' . 12. In this Decree, unléss the context otherwise requires— nd 1
g e “appropriate body” means the National Drug Formulary and Essential
Drug List Review Committee established by section 4 of this Decree X.
“essential drugs” means| drugs. that satisfy the health care needs of the
majority of the population ; |. :
“Minister” means the Mi
. matters and “Ministry”

linister charged with responsibility for health
shall be construed accordingly. =

Citation, 13. This Decree may b ! cited as the National ljmg Fa;mﬁ]ary and
Essential -Drugs List Decree v SIS
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" SCHEDULE T~

National Brug Foruiulary and Essential Drugs List

(Section 1)

GENERAL INFORMATION FOR USE OF THE FORMULARY

A ARRANGEMENT OF INFORMATION

This National Drug Formulary and Es

Part T, is the Essential Drugs List and Part I

Part I, the Essential Drugs List, is divided
section contains the general list of essential drugs,

\

- t

ential Drugs List is divided into

two parts..
, is-the Drug Foriiiulaty. s

numbering 204 different drug entities.

The second section contains a small list of 31 dgugs for the primary “health carelevel.

" Part I1is divided into 4 chapters Chaptex 3, the

tions, is dividedinto 19 Sections according

to main

Classified Notes on Drugs and Prépara-
pharmacological divisions or to main

drug treatment areas. Chapter 4, the Forinjilary Séction,is an extension of Chapter 3

contanings the different dosage form present
preparations describedin Chapter3. It
preparations which are in common use an

covers the formulations of extemporaneous

| can be readily prepared in pharmacies.

An Index of names of drugs and preparatfons is included for quick reference inthe book.

B Crassiriep NoOTES ON DruG

1. The formulary provides drug infonﬂilﬁon for the drugs selected in the only Essen-

tial Drugs List. However, other drugsin
Drugs list are mentioned.

mmon use but not included in the Essential

2. The pharmaco-therapeutic notes in
therapeutic and sub-therapeutic groups,
to - doctors, pharmacists, nurses, etc., on

appropriate textbooks, etc., for more broad

~+ 3. 'The nﬁfes are followed by the-selec:

(dosage forms, pharmacological properties,
prescribing and dispensing information are,

no tneans inclusive of all possible informmati
effects, etc. of many drugs.

C Druc TiTLss

- Drug titles are given in their pharmacop
the ¥ormulary and the Essential Drugs List,
3 Sectien 19) where, for practical purposes,

also been included. Details of the drug dosage
preparations are given in Chapter 4, the For

\ded under the mdin p'harma‘bologicél divisions,
e intended to'provide a quick tefesence guide

the use "of ‘the virious groupstof driags in the
Essential Drugs List. These short notes:.are not

meant to replace the consultation of
ased information. : '

ed drugs

onsidered to be vefy ifnportant, concise, and by

oh relatifigto the indications, adverse and side

kxcept in the case of Diagiiostic Agents (Chapter

mulary section.

beial or non-proprietary (generic)names in both

the proprietary names of certain products have
formulations and cothmon éXtemporaneous

k

into two sections : The first section main

tions, strengthsand the compositions of drug

and their relevarit drug information -
ses, adverse éffécts ‘dasage, etc.) Again, these
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Partr1

INTRODUCTION
. TrE SELECTION OF ESSENTIAL Drucs

Definition - g, :

‘Essential drugs’ have been deﬁneiel‘:;i "The World Health Organization ‘(lWH()) as
those drugs that satisfythe health care needs of the majority of the population. They should
therefore be availableutall times inadequate smountsiand inithe approvriate dosage forms
ataillevels ofthe health caredélivery system df the country. Theirselection is based on'the
most common ‘local diseases. Thetoncept of essential drugs was approved by the Wotld
Health :Asseinbly in 1975 and, in 1977, the World Health Organizition produced its first
model list’ 6fessential drugs. Sincethen-more than 80 countries, practically:all in the Third
World, have adopted lists of essential drugs based on the WHO ntodel list..

As empharsised by the World Health Ofrganizatioﬁ ap essential drugs list only indicates
priorities in drug needs. It does not mean that no other drugs are useful and exclusiotzdoes
not necessarily imply rejection. b :

The Need for an Essential-Drugs List

Inrecent yearsthere has been a big increase in the number of drugs marketed, but this
increase hias not been matched by a proportional improvement in health, If anything, the
indiscriminate use of mulfiple drugs in treatment has led to a big increase in the frequency
of drug-induced diseases. -

* - The present situation is that drugs are procured with-ittle regard to the needs'and
rtionties of “health: care-in the country.-Availzbility of drugs in the health care system is
Tlargely-& resposise to the sales promotional activities of manufacturers #nd distributors. -
Such pressures lead to a proliferation of available drugs which Bear litile. relation to the
actual needs of the population. The result is the present situation in which the basic drug
needs of 4 large pércentage of the-vopulation cannot be san'gfs‘e‘torﬂiy metby the available
drigs. Taere istherefore need, fof a change toa syster ifiwhich, as far as the public sector
oftHe heslth care¥ystemn is concerned, priotity is given to driigs proven to betherapeutically
- effective, to be reasonably safe and to satisfy the health needs of the population. ‘These-are
theso called ‘essential’ drugs. = : ' - :

*  -Haying accepted the ‘Alma Ata declaration of health forall by the year 2,000:raking
-health cafe-accessible to the éntire populstion:has'becontea major concern of the Govern-
“nién't; 'and; the trimary*hedkth care programme is designed to make the attainment:of the
goal of health for all possible. One of the essential-elémients of primary health-caté:is the
provision of essential drugs. Drugs occupy a unique position in health care. They make
heulth carecrédible because they carcure diseases, Telieve symptomsand lleviate sufféring.
The psycholdgical:satisfaction vroduced by drugs creates a favourable envirbnmentsen
which the prévesitive and educational elements of healthrcare can be-built with consequent
further imorovement in health. It is obvious, therefore, that the present situation in which
regulir zvailability of the'most needed drugs cannot e ensured is not conducive to the
attaihment ‘of lie goal of Health For dll." O’ the other Hand, the successful application of
the essential drugs ‘concept will go a long way towards improving the availability of the
most needed drugs in Nigerian healthcare delivery system. - -
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Criteria for selection

In selecting this list of essential d i
~ the following principles : '

1. Thedrugsinan essential drugs |
majority of the people at’all levels of _

2. They should be drugs for which;there is sufficient evidence of efficacy and safety
from controlled clinical studies and frpm experience in general use, . ST

. 3. The preferred dosage forms arelthose which have a reasonable shelf-life and are
able to withstand adverse environment | conditions unavoidable in the distribution chain,
Far éxample, tablets and capsules are probahly more stable under our prevailing ambient
temperatures than mixtures, syrups amﬁ elixirs. Except in infants whére specific paediatric
formulations wre indispensable, convenient paediatric doses can he achieved from the yse

- of a wide range of dosage strengths of tablets (e.g. ‘aspirin tabets, 75mg, 100mg, 300mg

- 500mg, 600mg) or of scored tablets. - ; - TR ' o

4. They should be drugs for which dual
- local institutions, or from the country of pri
3. They should be drugs that can eithér be manufactured: locally using locally produced
or imported raw materials or that can beiimported in bulk, cheaply. ;
. 6. The drugs have been selected, as miich as possible, in their generic names,

T 9, Where there is .a large number o 'drugs in a particular therapeutic group (e.g,
aﬁti:hypertensives),,prefcrqnce isgiven to thelﬁugs for which there is local eEPeEEnce with
regard to efficacy and saféty, - ' - Bao Ty g AN
~ 8. When one drug has been named in|a particular chemical group containing a veriety
of structural analogues je.g_.fthiazide- luretics), other members of the group can be

drug. Factors ﬁhichmaydetcrmine the choice of product in this

ity certification can be readily obtained from
in or through the auspices of the World Health

instance inchude, comparative cost, freq
availability of desired- dosage forms.

9. Selection of one member of a i m rmacedynamic gm_ﬁup' (é..' 2. beta-adrenoceptor
blockers, direct vasodilators, non-steroidal anti-i ory drugs) doés not preclude~the
- use of other drugs in the same group provided they satisfy the requirements for safety and

10. Single component drug formati
combinations since individualisation of
- with'the latter. However, in some instan
" requirements of a given clinical situafion
safety and compliance, over separately %
- combinations: have been included in thjflist.
. 11. Drugs and pr arations with unprov tul therapeutic;affect everi when
; i ed. For this reason remedies like throat lozen-
-, 8683 expectorants, tonics, gripe water and : € mixtures are not inthelist, .~ -
12." Drugs with known serious side eff ;.biit'_,"with'ac;epmblq“risk/b,eneﬁj:_ rdtio ‘because
of the severity of the conditions for which | they are used, have béen included in thé expee-
* tation that their Procurement, storage, ibution and use would be . -subject to” the
usual medico-legal and ethical constrainty associated with such drugs. =~ = -

substituted for the name : in thi
i ency of adml'nistrgtion, ease of. procuremént and

| are, 3s a rule, preferred to fixed-dosage drug
sage in therapy is often difficult or impossible
s, 4 fixed-dosage drug combination meets the -
and has’; clearly-defined. advantages.in efficacy,
tdministered single drugs, . Such fixed-dosage

g
]
o
£
g
E:a
&
B

- hallowed by long usage have not been selég

S
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Deficiencies of an Essential Drugs List

Although, if carefully selected, an essential drugs list should satisfy the needs of the vast
majority of the population, it is cledr that it will miot provide the needs of every person.
Situations which the essential drugs list may not cover include : :

L. Uncommon diseases, especially where the drug treatment is still subject to frequent
_2. Diseases requiring highly specialised skills and facilities for diagnosis and treatment.
These, as a rule, will be encountered only in tertiary health care institutions. .

3. Instances where less popular drugs may need to be used due either to lack of response
or intolerance to the commoner drugs listed. Patients in this kind of situation often need to
be evaluated in tertiary health care centres.

4. Drugs of probably greater activity than the ones selected but for which experience in

the field and particularly under local conditions is not sufficiently convincing to be listed.

~ The high cost of a drug still under patent may make its selection untenable even when
there is local evidence of its comparability with or even, advantage over selected ones,

Expected Advantages of an Essential Drugs List .
Experience from other countries which have operated an essential drugs policy over the

past few years has demonstrated a number of advantages :

1. There will be a reduction in the number of drugs deployedin the health care system.
This will make easier the administrative processes involved in procurement, storage and
distribution. CH ' :

2. With the limited number of drugs and the use of generic rather than proprietary
names, it would be easy to provide concise, accurate and comprehensive information in the
form of a national formulary on all the drugs in the essential drugs list. 8

3. It should be a lot easier for prescribers to familiarise themselves with the phsrm-
cological properties of the prescribed drugs, thus improving the quality of drug treatment.

4. Drug utilisation in the various Sectors of the health care system can be easily
monitored. True quantitative requirements can therefore be determined. Knowledge of
this should stimulate local pharmaceutical industries in-the production of needed drugs in
the right amounts. s

- 5. It should be easier for tl';e Federal Ministry of Health to formulate Stmfégieéfor
the evaluation of the quality of drugs and for the inspection of factories for compliance
~ with t_hg guidelines for good manufactunng practices. _

6. 1t should be relatively easy for local drug committees especially in the tertiary health
care institutions to meet the needs of the various specialities and unusual clinical situitions
not covered by the national Drug Formulary and Essential Drugs List.

Finally, this Essential Drugs List contains 205 different drugs including a few fixed
combination products. Drugs which are useful in more than one therapeutic area have re-
curred in the list, but counted only once. The drugs are shown with their pharmaceutical
dosage forms and strengths.in which they should be available. An Index of the drugs is

-included for easy reference. . : : z

This Essential Drugs List should be reviewed and up-dated bienially,
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THE ' (GENERA‘L) LIST

- Route of Administration Dosdge Forms and
Naimne of Drug : - Strengths C e

1.” ANAESTHETICS |
1.1, General Anaesthetics and Oxygen : ' '
Ether, Anaesthetic .. .. .. alation, liquid in bottle of 500ml
Halothane e i .. Inhalation, liguid imbottle of 250ml
Nitrous Oxide ‘o .. - alation, Medicinal gas
Oxygen i & e ..~ InBalation, Medicinal gzs
Thiopentone Sodium e .. Powder for LV. Injection
' 0.5g-and 1.0g. in ampoules.

-1.2. Premedication Drugs ; ,
Atropine o - .. Injection Tmg (Sulphate)in 1ml ampoule

Diazepam ., . - .. Injection, Iomgin 2mlampoule.

1.3. Adjuncts to General Anaesthesia TR _
Neostigmine .. .. .. .. Injection, 2.5mg (Methylsulphate)/ml in Iml

ampoule :
Suxamethonium - o .. Injection, 50mg (Chloride)/ml in 2ml ampoule
*Pancuronium - -« .. Injection, 2mg (Bromide)/ml in-2mtampoule.

1.4. Local Anaesthetics v e I :
Lignocaine .. i .. .. Injection, 19 and 29, (Hydrochloride) in via
' Injection, 1% and 2%, (Hydrochloride) plus
Adrenaline 1.: 200,000in vial e
Topical, 2-49%, (Hydrochloride)
.Dental Cartridges, 2% plus Adrenaline 1 in 80,000.

2. ANALGESICS, ANTIPYRETICS AND NON-STEROIDAL
ANnTI-I TORY DRUGS

2.1. Narcotic Analgesics : i ' A
Morphine ., - v .. Injection, 10mg (Sulphate aor Hydrochloride)
' ilf;lmlamynn]e ' - wr
Pethidine .. .. 1. .. Injection, 50mg and 100mg (Hydrochloride) in
il and 2ml ampoules respectively
Pethilorfan .. o wn .. Injection, Pethidine 50 mg (Hydrochloride) plus
' L . Lgvallorphan 0.625mg (T'artrate per ml in 1
or 2ml ampotile. ' S 5 * 5
2.2. Narcotic Antagonists Lo - j
Naloxone .. .. .. .. Injection, 0.4mg (Hydrochloride) in 1ml amponle
2.3. Non-Narcotic Analgesics and Antipyretic; : . S ™
Acetylsalicylic Aeid .. .. .. Tablets, 75mgand 300mg
Paracetamol . e - .. Tablet, 500mg. ;
yrup, 125mg per 5ml.

wn

*Representing the therapeutic group.




National Drug Forinulary and Essential Drugs List 1989 No. 43 A 483

' L - Route of Administration
Name of Drug i : Dosage Forms and Strengths.
2.4. Non-Steroidal Anti—x'f:ﬂam?r-zatmy Drugs

Allopurinel .. .. .. .. Tablet, 100'mg
Colchicine . .. od N ek .. ‘Tablet, 0.5:mg
*Ibuprofen .. i Sii «.. Tablet, 200 mg

3. -ANTI—AL_LERGICS

3.1. Anti-histamines :
Chlorpheniramine .. «+ .. Injection, 10mg (Maleate)in 1ml ampoule

Tablet, 4mg (Maleate) =~ '

_ Syrup, 2mg per 5ml # :
Promethazine .. W e .- Injection, ' 25mg and 350mg (Hydrochloride) in
' ' ' and 2mi ampoules respectively
Tablet, 25m.g (Hydrochloride)
= - Syrup, 5mg per 5ml

3.2, Anti-Anaphylactics o

Adrenaline .. .. .. .. Injection, Img (Bitarattre)in Imlampoule
| 4. ANTIDOTES |

4.1. Non-Specific (General) Antidote |

Charcoal, Activated .." .. ~ +. Powder

4.2. Specific Antidotes - |

Atropine o - .. -+ Injection, Img (Sulphate) in Iml ampoule
Desferrioxamine .. <+ +. Injection, 500mg (Mesylate) in vial

Dimercaprol .. e .. ++ Injection, 50mg/ml in 2mlampoules

Nalozone e s o .+ Injection, 40.mg (Hydrochloride) in Iml ampoule
Protamine Sulphate .. ++  «. Injection, 10mg/mlin 5m! ampoule

Vitamin K1 ' : :

(Phytomenadione) .. sol | -"'-Injecﬁon, 10mg/mlin Oml ampoule.

5 ANTI—CDNVULSANE (ANTI-EPILEPTICS)

Diazepam .. v . -~ Injection, 5 mg/ml in 2ml ampoules -
Ethosuximide . . 5a - -« Tablet or Capsule, 250mg '
Phenobarbitone .+« .. Tablets, 30mg and 60mg

L Syrup, 15mg
Phenytoin Sedium .. .« .. Tabletsor Capsules 50mg and 100mg.
= _ 6. ANTr-INFECTIVE DRus

6.1. Amoebicide S _

Metronidazole.. - .. .. 'Fablet, 200mg

6.2 Anthelmintics

Mebendazole .. .. .. _ .. Tablet, 100mg
Niclosamide .. .. . . - .- 'Tablet, Chewable, 500mg

Piperazine .. .. .. . ., Tablet, 500mg (Adipate or Citrate)
- Elixiz.orSyrup, 500mg/5ml - -

*qur'esentiﬁg theirapetentic group,
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Route of Administration
Name of Drug Dosage Forms and Strengths
Pyrantel ‘ Taﬁlet, 125mg
Synup, 125mg/5ml _
Thiabendazole Tablet, Chewable, 500mg

6.3. Anti-filarial Drugs

Diethylcarbamazine .. - -

6.4. Anti-schistosomal Drugs
Metrifonate .. ..
Oxamniquine w
Praziquantel . -

6.5. Anti-trypanosomal Drugs
Melarsoprol ‘
Pontamidine ..:

Suramin -

6.6. Anti-malarial Drugs
Chloroquine .. -

Pyrimethamine . g W
Pyrimethamine plus Sulphadoxine ..

Syrup, 100mg/5ml

Tal@l;t, 50mg (Citrate)
Injction, powder in 1g vial

Tablet, 100mg
Capsule, 250mg
Tablet, 600mg

Injegtion, 3.6 per cent solution
Injegtion, powder; 200mg
Injettion, powder in 1g vial

Tablet, 150mg base (Phosphate or Sulphate)

Syrup, 50mg base/5ml (Phosphate or Sulphate)

Injegtion, 200mg in 5ml ampoules =4

Tablet, 12.5mg and 25mg. : -

Tz‘llb; et, 25mg Pyrimethamine plus 500mg Sulpha-
xine '

Syrup, 25mg Pyrimethamine plus 500mg Sulpha-
doxine/5ml . o ¥ 7 d
Injection, 10mg Pyrimethamine plus 200mg Sulp-

| oxine in 2.5ml ampoules. - N

6.7. Anti-flagellate Drugs i
Metronidazole iy Tablet, 200mg
Tinidazole o Tablet, 500mg
6.8. Anti-basterial Drugs . v
#Ampicillin - . Capsules, 25 and 500mg -
Powder for Oral suspension, 125mg/5ml
o Injection, powder in 250mg and 500mg vials
: (Sgdium salt)
Benzyl Penicillin Injection, powder in 0.6g (1 million units) vial,
*#Chloramphenicol le, 250mg ' _
Syrup, 125mg/5ml
Injection, powder in 1g vial
Cloxacillin Capsule, 250m; :
Syrup, 125mg/5nal - £
_ Injection, powder in 250mg and 500mg vials,
Fortified Procaine Penicillin . Injection, powder in 400,000 units vial, containing :
- ; _ Procaine Penicillin 300,000 units (300mg) and
. . Benzyl Penicillin 100,000 units (60mg)
*Phthalylsulphathiazole ; R

¥Representing the therapeut-ic grou['):

Tablgt, 500mg
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Route of Administration

Name of Drug. .
. 4 ® Dosage Forms and Strengths
*Sulphadimidine .. Tablet, 500mg o

Co-trimoxazole

~ Syrup, 200mg

*Tetracycline . .
Gentamicin
Metronidazole. .
Nitrofurantoin

6.9. Anti-Leprosy Drugs
Clofazimine .. .
**Dapsone.

ifampicin av  w
6.10. Anti-tuberculosis Drugs
Isoniazid-. . .. .,
Rifampicin
Streptomycin .. R
‘Thiacetazone plus Isoniazid

6.11. Syﬂeﬁn‘cﬁnﬁ:{mxgal%; ,
Griseofulvin .. 5is

.+, Tablets, 400mg Sulphamethoxazole

Syrup, 500mg/5ml. *

, 401 plus 80mg
- Trimethoprim, and 100mg Sulphamethoxazole
plus 20 mg Trimethoprim _
Sulphamethoxazole plus 40mg

. Trimethoprim in 5ml

.. Tablet or Capsule, 250mg (Hydrochloride)

Injection, 80mg in 2ml vial, 10mg in 2ml vial.
Injection, 500mg/100ml
Tablets, 50mg and 100mg ;

Capsule, 100mg
Tablets, 50mg and 100mg

o Capsule, 300mg

Tablet, 100mg
Capsules, .150mg and 300mg
jection in 1g and 5g (sulphate) vials.
Tablets Thiacetazone 50mg plus Isoniazid 100mg,

C and Thiacetazone 150mg plus Isoniazid 300mg.

Tablet, 125mg

7. AnT1-MiGRAINE DRUG

Ergotamine

Tablet, 2mg (Tartrate)

8. ANTI-NEOPLASTIC AND ImmuNosuPPRESSIVE DRUGS

Actinomycin D - .. -
Adriamycin (Doxorubicin) .
Bleomycin

Busulphan

Chlorambucil
Cyclophosphamide

6—Mercaptopurine .. .,
Methotrexate . . T

*Prednisolone
*Stilboestrol .,

*Representing the therapeutic gi'éup :

*#Restricted Use,

Injection, powder in 0.5mg vial . .
Injection, powder in 10mg and 50mg vials (as
Hydrochloride), ag
Injéction,- powder in 15mg vial (as Sulphate).
Tablet, 2mg.
Tablets, 2mg and 5mg , = '
Injection, powder in 100mg and 500mg ‘vials,
Tablets, 25mg and 50mg.

‘Tablet, Sﬂngg .
-+~ Infjection, powder in 50mg vial,

Tablet, 2.5mg.
Tablet, 5mg

. ‘Tablets, 1mg and Smg.
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- Route of Adminisiration:
Name of Drug | Dosage Foms tmd Strmgtbs
- '9.-‘-ANI‘I‘I-PARKIHSONISM DRTJG
Benzhexol .. .. .. .. Tﬂbietszmg‘ and Smg :
Biperiden . .. .sf e e iﬁjectlon, 5mg/ml (Lactate) in 1ml amponle Tablet
o i "Zmg (Hydrochloride)
Levodopa .. S, : T let, or Capsule, 250mg.
Levobopa plus Carbmpa s Tab lets, Levodopa 100mg pJus
i Carbldopa 10mg, and
' opa 250mg plus

Cai‘bidapa 25mg
10. Broop," : '
10.1. Anti-Anaemia Drugs

Ferrous Salts .. w  ww oD iJIet, equivalent to 60mg iron as fumarate, -
&luconate or stipuphate Mixrcsulphatb. e

,-400mg/5ml of Fernc Ammomum Cltrate

RUG

~ Folicacid .. .. wal T let Smg
10.2. Anti-Coagulants 1
Heparin e+ e« . Injection, 1600 umtsjml and 25,000 u.mts/ml in
_ ml ampoules.
Warfarin Sodium e .. 'Tablet, 5mg
10.3. Plasma Substitute " . -
Dextran 70 i . .. Injection, solution 6 per.cent
104, Plasina Fraction for Speaﬁc Use | ;
Human Albumin -+ Injection, solution 20 per cent.

11. Carbiov. IC,ULAR Drua

11.1. Anti-Anginal Drugs
*Glyceryl Trinitrate .. .. Tsblet, Sublingual, 0.5mg
’Prop‘ranolol & S & blets 10mg and 40mg (Hydrochloride) Iujectmn
; {Hydrochlqnde) in 1ml amponle
- 11,2, Anti-arrhythnic Drugs '
Lignocaine e w0 I ectron,20mg[ml (I-I drochIor:de) ln'Smlampoule
*PmPranoIoI . . 'Tgblets, 10mg and 40mg (Hydrochloride) Injectmn
Img Hydrochlonde) in lm ampoulc _

11.3, Anti-hypertensive Drugs J S
- - %Bendrofluazide .. .. 'Fablet, 5rag
#Hydralazine i - ection, 20mg in 1ml ampoule
Methyldopa .. - .. .'Tablet, 250mg and 500mg
#Prazosin s .o .. Tablet, Img,ngandSmg
#Propranolol .. .. - Tablet, 40mg and 80mg
11.4. Cardiac Glycoside 1i :
Digoxin .. v T ble‘t 0"251‘:3g'
Oral Solution, 0.05mg/m!

jection, 0, 25mgfm1 in Zml .ampo- ule
®Representing the therapeutic group.| "
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NameofDrﬁg--

Route of Admmzstratzan _
Dosage Forins and Strengths

12,1, Anti-infective Drugs
Neomycin plus Baclﬁaclﬁ

12.2. Anti-inflammatory Drug
Betamethasone i

12.3. Asiringent
Calamine plus Zinc oxide

12.4. Dusting Powder
Zing, Starch and Tale. .

12.5.
*'Clotri:pazole
#Nystatin

12.6. Keratolytic Drug
_Salicylic Acid .

12.7. Scabicide and Pediculicide

Benzyl Benzoate

®Bendrofluazide ..

Frusemlde £ g %oy

12, DMATOLOGIGAL DRUG

Ointment and Cream, 5mg Neomycin sulphate
plus 500 units Bacitracin zinc per g of ointment
in 5gand 30g tubes,
Dusting Powder, 0.5 per cent Neomycin sulphate
plus 250 wnits Bacitracin zinc per g.

Oiastment or Cream, 0.1 per cent (Valefate)

Lotion
Dusting Powder, containing zinc oxide -
’ teﬂised) 50

Starch 25 per cent dnd Purified Talc. (S
per cent.

Fungicides
Benzoic Acid plus Sahcyhc Acid  Ointment or Cream, 6 per cent plus 3 per cent

respectively.
Ointmerit or Cream, 1 per cent Spray, 1per centin
aerosol. .

Pessary, 100mg.

.. Oral Suspension, 100,000 units/ml Pessary, 100,000

umtslpe&ary

.. Solutios, tondnl, 12 per cent in flexiblé eollodian.

... Emulsion, 25 per cent.
13. DIURETICS - '

Tablet, 2.5.mg
T4blet, 40mng
Injection, lﬂmg/ml

14- Gas'mo Imﬁsm

14.1, Antacids

- Aluminium Hydroxide ..
Maggesiuz Hydroxide . .
Magnesium Trisilicate . .

14.2. Anti-emetics
. ®Chlorpromazine

Promethazine

Tablet, 500mg

" Mixture, 320mg/5ml

"Fablet, 500mg-
Mixture, 250mg/5ml
Tablet, 500mg

" Mixture, 250mg/5ml

.« Tablets, 25mg and 50mg

In_;ectlon, 25mg/ml in 2ml ampoule :
Tablets, 10mg and 25tsg (Hydrochloride)
Syrup, Sing (Hydrochloride)/Sml
Injectipn, 25mg (Hydrdchlc;ndE)[ml in -

- 2ml ampoule.

°Represent1ng the therapeuuc group.
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Name of Druig ' Route of Administration
. Dosage Forms and Strengths |

143 Antl-haemmﬁotdak '
ngnommc plus Betamesth-

< some., . -+{i Ointment, Cream, Suppository "
4.4, Am‘z-Spamodzc '
Hyoscme N-butylbromlde we Tablet:, 10m
 Injection, ZOmg/ml in 1Iml ampoule
' " }-See Fom:rulary _secuon fof compomtmn
14.5. Purgatives
Bisacodyt = ... .. - _, Tablet Smg

Magnesium Hydroxide . .
14.6. Antidiarrhoeals
14.6.1. Symptomatic Relief ' & i
" Kdolin with or without mDIth&-rhmiXture :
14 6.2. Replacement Fluid '
Oral Rehydration Salts . . s Contmned in Sachets,
o ' - - ferd lm:e of water—

Supposltory, IOIhg
- Mixture )

: o, " . Glucose (Dextrose) .. - . 20g
- Potassium Chloride .. -« ... 15g -
. Sodium Bicarbonate/Citrate .. 2.5g
* Sodium Chloride .. -+ .. 3.5g
14-7 Gm'tncmzdPept:c UkerDmgs 7
Cimetidin -+ Tablety, 200mg
Ramtld.me - Tabletr 150mg

15. HorMONES AND SYNTI—,I:BTIC SUBSTITUTES
15.1. Adrenal Hormones and Synthetic 8
Dexamethasone ..

Tablets, O.Smg and 4mg

; _]ectlon, 2m1[m1 in 2mI ampoule

njection, powder i in 100mg vial, (as Sodmm Suc-
cinate).

Hydrocortisone .

Prednisolone : ablets, lmgland 5mg
15.2. Androgen R 25 e :
Testosterone sors 3 jection,_:ﬂOOmg (Enantate) in Iml ampoule, and
: | 25mg (Proplonate) in 1ml ampoule
- — l . T
15.3. Oestrogen _ ) i
154, Antidiabetics .
15.4.1. Insulins ' -
Insulin Zinc Snspensmn :
(Lente). . ‘Myection, 40 and 80 units/ml
°Represd1tmg the therapeutxc group, iy B
*Ethinyloestradiol “Tablets, 0 Olmg and 0. Ong

#See Formulary section for compos: 1on
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Name of Drug : Route of Adrmmstratzon .
Rl Lo Dosage Forins and Strengths =

Soluble Insulin .. .. .. Injection, 40 and 80 units/ml.
15.4.2. Oral Antidiabetics

#Chlorpropamide .. .. Tablet, 250mg. _ -
Metformin - v .. -Tdblet, 500mg.. L S e

15.5. Thyroid Hormones and Antagomts _ . i

15.5.1. Thymzd Hormone ek
Laevothyroxine . v L e Tablets 0 OSmg and 0.1mg (Sodlum salt)

. 15.5.2, Antzt]zyrazdl)mgs ‘ A
:Carbimazole =~ .. .Tablet Smg L
“Todine plus Potassium Iodide : _.' Solunon, containing 5%, Iodine and. 10% Potasmum, '
- Iodide in purified water.
15.6. Oral C’ontmcepiwes SR _ - T

Ethinyloestradiol plus Laevo- i
norgestrel .. .. 3 Tablet, 0.D3mg Ethmyloestradml plus 0 ISmg

- Laevonorgestrel.
Ethmyloestradlol plus Norethxs- ‘
terone .. Tablet, 0 .05mg Ethinyloestradiol plus 1mg Nore-
o thisterone.

15.7. Ovulation Inducer 5 L
Clomiphene .. «« +.  Tablet, 50mg (Citrate).
15.8. Progestogen . e '
"‘Norethxsterone es v ... Tablet, Smg ' L e e
16. Ormmmomelm Dmms e T :  u PO ..-._?‘:'“
16:1. Anti-infective Drugs ' _ )
Chloramphenicol .. .. Eye Drops, 0. 5%

. ‘Ointment, 1%, -
Sulphacetamide .. .. .. Eye Drops, 30%, 10% .
= _QOintment, 109,

Chlorfe&acyc]ine s ... Eye Ointment, ’1 %

16.2. Antz-mﬂmmto:y Drugs

' “Betamethasone Z e, Eye Drops and Ointment, 0.1%
_ henbutazone R Ey° Ointment, 109, :
Tetrahydrozoline * .. = .. Eye Drops, 0. 05 % g g e 4
16.3. -Local Anaesthetic . = - . o
Ar‘nethocaine" S | Eye Dmps, 5% and 19, (Hydrochloride)
. ™y - W e e %

16 4, thm and Aﬂtt-glaucoma Drugs

Pilocarpine. ... .. .. EyeDrops1%, 2%, 3% and4¥,
Physostigmine .." . .. . Eye Drops, 0.25%, and 0.5%

16.5. Mydriatics - '
Homatropine ~ ... .. ‘e Eye Drops, 1% anil 29%
Tropicamide L .o .. Eye Drops; 0. 5% and 19, e -

&Representing the therapeut:c group.
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: j Route of Administration Az
Nane of Drug Dosage Forms and Strengths
16.6. Systemic Drug
_ Acetazolamide Tablet, 250mg,
7. Ox¥rocics
Ergometrine Tablet, 0.5mg. {2
Injection, 0.5mg/ml in 1ml ampoule, .
Oxytocin ., Injection, 5 and 10 units/ml.
18. Psvcm ¢ DruGs '
*Amitriptyline Tablets, 25mg and 50mg (Hydrochloride),
*Chlorpromazine Tablets, 25mg, 50mg and 100mg (Hydrochloride),
s Syrup, 25mg/5ml (Hydrochloride), =
Injection, 25mg/ml (Hydrochloride) in 2ml ampoule,
“Diazepam |, Tablets, 2mg and 5mg. - ' |
Syrup, 2mg/5ml, .'
Injection, Smg/ml in 2ml ampoule, ; _
Fluphenazine Injection, 25mg (Deoanoate or Enantate) in 1ml
poule, .
Haloperiodol Tablpts, 1.5mg and 5mg.

#Nitrazepam .. .

Injection, 2mg/ml and Smg/ml.
-+ Tablet or Capsule, Smg.

19. RESPIRATORY TRaCT Drucs

19.1. Aati-asthmativ Drugs
Andrenslin .. -
Aminophylline ..
Beclomethasone . .

Hydfamrﬁsone -
Ketotifen
#Salbutamol . .

Ephedrine plus
Hydroxyzine plus
Theophylline |

19.2, Anti-Tyssive
- ®*Codeine ..

.~ Injection, 8. C., Img/mi in Iml ampoules,
-« Injection, 25mg/m] in 10ml ampoules,
Oral inhalation, Aerosol, 0.05 mg (Dipropionate)
pendose. _
Injection, 100 mg vial, _
Tablet or Czpsule, Img, Syrup, Img5/ml
Tablets, 2mg and 4mg Syrup, 2 mg/5ml, Inhala-

tion, m aerosol 0.1mg per dose.

Tab!zl.' or Syrup, containi:hg : Ephedrine 25mg,
Hgd‘foxyzine 10 mg, Theophylline 30mg per
tablet or per 5 ml syrup.

. Ta}:l’et, ;10 mg (Phosphate) Syrup, § mg (Phosphate)
e . _ ospl

20. PREPARATIONS FOR CorreCTING WA'mi, Enmcmox.m AND AciD-Base DISTURBANCES

20.1. Gral Rekydration Salts
Oral Rehydration Salts . .

Potassium Chloride

*Representing the therapeutic group,

Contained in Szchets, for 1litre of water :
Glucpse (Dextrose) ++ « 20g
Potassium Chloride ,. .. 1.5g
Soditm Bicarbonate/Citrate 2.5g
'Sodirp;m Chloric}e - e 3.5g

Tablet) slow release, 600mg Oral Solution.
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Name -of Drug ' Route of Administration
i - ' Dosage Forms and Strengths
20.2. Parenteral Prej_)amtm;s : ; _
Glucose .. ; . .. Injection, 5% isotonic ; 50% hypertonic.
Glucose with Lo , -
‘Sodium Chloride .. .. Injection, 4.3% Glucose with 0.18%, Sodium
- Chlotide.

Potassium Chloride .. .. Injection, 109 in 10 ml ampoules

Sodium Bicarbonate .. .. Injection, 1.4% isotonic.

Sodium Chlonde i L In]ectxon, .9% (Normal Strengt'h) 0. 4-5% (Ha]f

. Nogmal Strength)
Sodium Lactate Cumpound
Solution .. - . s Injection, solution.

Water for Injectxon .. Injection, 2ml, 5ml and 10ml ampoules.
21, IMMUNOLOGICALS . :
21.1 Sera and Immunoglobulins

Antt—D-Immunoglobuhn o
(Human) .. .. Injection, 0.25 mg/ml.
Anti-rabies Hyper— immune
(Serum) . ‘e .. Injection, 1000 units in Smi ampoule.
Anti-snake Venom vr - Injection, Polyvalent, in 10 and 20ml ampoules.
Tetanus Antitoxin i o Injectlm:, 50,000 units in vial and 1,500 umts{ml
: ! in Iml ampoules
21.2 Vaccines

(A]l vaccines should comply with the WHO
' . Regquirements for Biological Substances).
21.2.1. For Universal Immunization

B. C. G. vaccine (dried) .. Injection.

Diphtheria-Pertussis—
Tetanus vaccine o .. Injection.
Measles vaccine . .. Injection.
Poliomyelitis (lwe attenuated) _
vaccine .. .. OralSolution.
Tetanus vaccine .. .. Injection.
21.2.2. Vaccines for Specific Indications
Cholera vaccine .. Injection.
Meningococeal vaccine . .+ Injection.
Rabies vaccine .. ... .. Injection.
Yellow fever vaccine .. Injection.
- 22. ANTISEPTICS
+Benzoin @ .. . .. Compound Tincture of :
Chlorhexidine .. 5. B Solutmn, 5% (Gluconate), for d:lutlon.
Chloroxylenol .. o .. Solution, 5%,
+Iodine =~ & .. Solution, Different preparations.
23. VITAMINS AND Mmmm _ . : _
Retinol (Vitamin A) - .. 'Tablets or Capsules, 1.5mg (5,000 units) 7.5 mg
_ ' L ' (25,000 units)
Th iamine (Vitamin Bl) .. Tablets, 25 mg and 50 mg Injection, 25mgfml in
_ Iml ampoule.

+See Formulary section for composition.
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Name of Drug ‘Route of Administration
o | Dosage Forms and Strengths
?ridoxiile (Vitamin B6) Tgblet, 10 mg -
itamin B Complex . , ‘Tgblet, containing :
Nicotinamide, 20 mg
¢ iamine, 5mg
\iboflavine, 2 mg
: o B 3ot o .. Pyridoxine, 2mg
Ascorbic Acid (Vitamin C) .. ‘'Tablets; 100 mg and 500 mg

' Bigocaleiferol(Vitamin D) .. T
24. Ear, Nose anp THROAT Drucs

24.1. Ear Anti-infective
Chloramphenicol

24.2. Combined Anti-infective and Anti-in
Hydrocortisone plus Neomycin .,

Hydrocortisone plus
Oxytetracycline plus
PolymysiaB . 1. -

24.3. Remogal of Ear Wa

Glycerol plus _ -
Sodium Bicarbonate

24.4. NOSE. ~Antiallergic and Nasal Decongest, :

Antazoline plus

fiblets or Capsules. 0.25 mg (10,000 units)
'1.25mg (50,000 units) :

: tory Drugs
MEDro s, Hydrocortisone 1.5 per cent: Ruetits)
p y = per i -
pius Neomycin 0.5 per cent (Sulphate)y =~ - -

i:e: cent (Acetate)

pX[izs Polymyxin B0.119 per cént_(Sulph_até_)'

Earf) Containing : -
5g, égﬁ’um Bicarbonate
anfl 30 m! Glycerol

in|100 ml solution -

Naphazoline Nasal Drops or Spray, containing
0.5 per cent Antazoline plus
0.025 per cent Naphazoline,
25. DENTAL Drucs
-+ Benzocaine Lozenges, 10 mg : : L
Lignocaine Denta] Cartridges, 2 per cent with 1 ; 80,000
* Adrenaline F o, m :
+ Glycerol Mouth wash
~}+Phezio] Mouth wash
-+ Thymol - .. Mouth wash
26. PerrToNEAL DIALYSIS SoLUTIONS Lo
Intraperitoneal Dialysis
Solution of appropriate o
- composition o . Parenteral Solution

27. DracNosTIC AGENTS
211, Diabetes mellitus
Glucose Oxidase Reagent

-+ See Formulary section for compositiony

.-" Celhilose Strips Clinistix (R)

Desfootix ()

per - cent (Hydro-
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-Name of Drug _~. e " Route of Adwministration: . . -
By _ ' . Dosage Forms and Strengths . -~

Histamine Phosphate .. .. Injection, 2.75mg (Phosphate) per ml in 1 ml
i : 2, ° 53 - . a : e ) S .. ¥
Pentagastrin .. .. - .. Injection, 0.25mg permlin 2 mlampoule. '

Edrophonium .. .. .. Inj;cﬁon,lﬁmg (Chloride) in tml ampoute. ; =
27.4. Opthakhnology Eye drops, 2 per cent (Sodium salt).
21.5.: Radiozconirast Media = .~ s tm Rlwm ow
27.5.1. Almentary tract ' - :
--Barium Sulphate .. .. Suspension, 75-100 per cént wfv
27.5.2, Oral Cholecystography ' ' e e® =
#Jopanoic Acid . .. ‘Tablet, 500mg Telepaque (R)
27.5.3. Intravenous Cholecystography ey _
Meglumine Todipamide .. Injection, 52 per cent in.20 ml ampoule.
- Bligrafin (R) -
: -Cholografin (R)
7.5.4, Urography _ - -
Meglamine Diatrizoate .. Injection, 60 per cent in 20 ml ampoule.
. o - Urografin (R) _
Sodium Diatrizoate - .. .. Injection, 50 per cent in 20 ml ampoule. -~
g ' Hypaque (1£
27.5.5. Angiography - - - G, i ' -
Meglumine Iothalamate .. Injection, 60 per cent in 20 mlampoule.:
| o ~ Conray ®) - ' -
Sodium Iothalamate .. . .. Injection, 80 per cent in 20 ml ampoule.
. ' : Angio-Conray (R) ;
27.5.6. Myelography- . 3
Iophendylate .. .. .. Injection, 1 ml and 3 'ml ampoules.
' : ‘Myodil (R)

-+ See Formulary section for compositions.
®Representing the therapeutic gronp.

_ | jSECI‘I(.)N 11 _
ESSENTIAL DRUGS._FOR PRE‘IARY HEALTH CARE
; ' INTRODUCFION

For many patients in Nigeria particularly those living in rural areas, but also, to
some extent, those living in urban areas, the health care centre of first contact is usually
staffed by health workers other than doctors, These so-called primary health workers'have
a responsibility for treating a wide variety of endemic diseases and managing acute symptoins
" and emergencies without immediate recourse to specialist medical advice. These -health.
workers are also sometimes involved in the implementation of nationally organised health
care programmes in the fields of immunization, family planning, material and child health,
and control of communicableand endemic diseases.
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their own discretion for common, self-limiting conditions or common endemic diseases,

~and to provide maintenance treatment to chronically ill patients undcr the remote control
of a doctor. It is important that th e Workers are able to appreciate the significance of
serions acute symptoms and able tomi‘ke informed intervention when neces ATy, OT arrange .
for a referral to hospital as safely as ppssible. It is also important that these workers keep
strictly within the limits of their competence. : e :

A subsidiary list of Eesential Drugs for Primary Health Cire has been compiled with
the above consideration in mind. The elected drugs would vary from one health centre to

. Most primary health workefs ::%:uthorised to dispense a hm:ted range of drugs at

health centres. . :
Inthecaseof nationally organised hialth care programmes like the Expanded Programme -
on Immunization, Family Plannin » efc. both the selection of the drugs and the criteria
for their administration would be termined withinthe context of the centrally-directed
- .programme, and the personnel involvéd should be given adequate instructions on how to
usethemonasafeandrational basis. |, _ - Lt

Anaesthetics Local .. -
Analgesics ., T .

Antf-AlIergics

in_nocaine-, topiéal, injections,
\cetylsalicylic acid, tablet,
. Paracetamol tablet:. :
Chlorpheniramine, tablet, syrup,
. Promethazine, tablet, =

]

Antidote ., .. “harcoal; Activated, powder.
Anti-Convulsant Drug Diazepam; injection.

_ Anti-Infective Drugs vhloroquine, tablet, syrup, injection.

; - ' Metronidazole; tabiet -

- Piperazine, tablet syrup

- Pyrontel tablet, syru L8

) . Sulphadimidine t:-xb?et, syrup.
Drugs Affecting Blood .. - l{g‘on, tablets, mixtures, ;

" olic acid, tablet,

: Dermatological Drags i ++ Neomycin plus Bacitracin, dusting'poﬁrder. .

Calamine Lotion.
) Benzoic acid plus Salicylic acid, ointment cream.
Gastrointestinal Drugs - i esium Trisilicate Compound, tablet, mixture.
Lignocaine plus Betamethasone, ointment, cream
suppository, o '
| Hyoscine N-buytlbromi_d_e, tablet.
Hormones .- o

‘b Oral Contraceptives, - |
Ophthalmological Drug . Chlortetracycline, eye ointment,
Oxytocic .. ... . Ergometrine, tablet, injection, e
Respiratory Tract Drug .. ; Etgﬁfdnne plus Hydroxyzine plus Theophylline,
. et. ! P R

b
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Water/Blectrolyte Balance .. ., Ogal Rehydration Salts.
Immunologicals .. ., ., Anti-snake Venom, injection,
: Tetanus Antitoxin, (ATS), injection,

Tetanus Vaccine, injection, -

BCG Vaccine, injection,

DPT Vaccine, injection, _

- Poliomyelitis Vaccine, oral solution.
Antiseptics .. ., . . Chlorhexidine; solution,
- Todine, solution.

| The es of oral contraceptives distributed under primary health care programme
will be detet}rgined-by the prgvaﬂo?xgg Naticnal Family Blanping'Policy‘ . .
. SCHEDULE 2 | (Section 11)
- THE DRUG FORMULARY
CHAPTER 1 ,
) GUIDANCE ON PRESCRIBING
L. PRESCRIPTION WrrTING : :
- A medical prescription shoyld contain essentially the following :
1.1. Name, sex and address of patient.
1.2. Age of patient. . L T
1.3. The name and dosage form of the drug.
1.4. The dose, frequency and duration of adminis tration.
_1:5. The date of prescription. Ifa prescription is presented for dispensing several weeks
after it was written, the prescriber should be consulted for advice before - dispensing. The
_ clinical situation might have changed in the interval and the prescription might no longer
- be appropriate. ; ' :
1.6, Name, signature and address of the prescriber.
" Names of drugs are best written out in fuil and quantities should be stated in the Metric
System, Accep_t_ed abbreviations are : . B : :

gram g
- - milligram ‘e mg -
microgram mg
litre .. 1
.'lllll.[ ml -

To avoid unnecessary errors in dispensing, when the dose is less than one gram, it should be
written in milligram, e.g. 100 mg and not 0.1g '

For household measures, a drop is about 0.05 ml, s teaspoonful about 5 ml and a
standard drinking glass about 250 ml. In order to avoid confusion, especially to the illiterate,
Doctors and Pharmacists are advised to demonstrate normal size models of a teaspoon and

~drinking glass to.patients requiring these measures, “Tablespoonful” should- be avoided
altogether since it is usually confused with- “desertspoonful”,
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2. QUANTITIES OF PREPARATIONS ! R oy TR o
- "The following list is a useful guide to quantities t0 be dispensed when not specified :
2.1. Liquid Preparations 1! A ' o b :

Adult mixtures (10 ml dose) % || ..+ e ce o 200 ml (20 doses)
- LT 300 m (30 doses)
Pacdiatejc ixtires (S mldos) [ .. .. v - 0m (10 doses)
Elixirs and Linctuses (S ml dose) | .. . -- == ** 50 ml (10 doses)
- ' . 100 ml (20 doses)
B e e e ee 150 ml(30 doses)
Ear, eye and nasal drops (0.05 m! per drop) .. © -+ G A0l 2T
Gargles, mouth washes and eye lotions .. ... 200ml '
Inhalations and sprays .. T - .. 25ml
Liniments i

100 ml

2.2. Dermatological Preparations f

Creams and l?inﬂﬂeﬂts Y - Lotions
“Face .. .. e el .. 5-5g 100 ml
Bech Somdnandiosd, 55 s | ose o 25008 ", 200l
Both arms or both legs .|l .. 100-200g - 200l
Body .. .. e e oes 200g < 500 ml
Groins and genitalia .. : .. | .- ‘15-25¢ 100 ml -
Dusting powders - N | 50-100g = %

Paints .. e g B g sew g 3 pwm o e 10-25 ml
~ Hydrocortisone, prednisolone and oths;fr_ corticosteroid preparations should be .g.ppﬁ?d
sparingly. Their ointments are usually avajlable in 5 and 15g containers, and lotions in
20 ml containers. - : ; o : :

3. PRESCRIBING FOR CHILDREN

In their response to drugs, children very often differ from adults, and this fact should
be borne in mind when prescribing for Ehildreu. The doses of liquid preparations and
pleasantly tasting mixtures that are particularly appealing to children are given in the
formulary, whenever possible, for diffe ent age groups, for example : up to 1 year;
1 to 5 years and 6 and 12 years. In o;;t;r instances, it is advisable to take the weight
into consideration when determining doseg forchildren. GENERAL WARNING: Parents
should be warned to keep all medicines|out of the reach of children in order to avoid
accidental poisoning. ' : :

4, PRESCRIBING FOR THE ELDERLY nEeE T

Particular care should be taken in_ prescribing for the elderly. As a rule treatment
should be initiated at a lower dosage_leveﬁ than in younger patients and side effects should

be carefully looked ' for and not misint rpreted as tiew manifestations of the disease.

- Elderly patients in general tend to |be forgetful and this may re_sxﬂt-in"inad\re;tent
_ overdosage by the patient. Drug. with low therapeutic index, &.g. digoxin, should therefore

be prescribed with caution ; doses shouid be as low as possible and the quantity of d_;ugs
supplied at a time should be small. :
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5. SUPPLYING ScHEDULE 1, Parr III Porsons

" The Schedule. 1, Part III poisons are available to patients on prescription only.
The group includes such classes of drugs as antibiotics, sulphonamides, harbiturates,
hurmong;’.,- steroids, and. arsenicals. The law requires that prescriptions for these classes of
- drugs shall be in writing, signed by the prescriber and must include his name and address
as well as those of the patient. In addition, the tota] amount of -medicine supplied and
the dose to be taken must be stated. If the prescriber is a dentist, the prescription must

also bear the words “For Dental Treatment Only”, _ '

~ “The prescription must not be dispensed more than once unless so indicated by the
prescriber, There must be noted on the Brescription, the name and address of the
pharmacist and the date on which the prescripition is dispensed. The dispensed prescription
must be retained fora period of two years and | €pt on the premises of which it was dispensed
in such 4, manner as t6 be readily available for inspection. ) -
6. PruscriBING DANGEROUS DRUGS AND OTHER CONTROLLED SustaNces
“The law requires that :

., () Thie prescription must be written by hand, in ink or otherwise so as to be indelible,
"dated and signed by a registered medical practitioner or dentist with his usual signature
and address, _ ' ' :
(#) The name and address of the patient must be specified and the total quantity
- of drugs to be supplied indicated. o *
(#) The prescription must not be for the use of the prescriber,
(#0) Dentists must mark their prescriptions “For.Dental Treatment Only”.

. (v) The Federal Ministry of Health. may authorise and. issue anofficial form for use
- in giving Drescriptions for dangerous drugs, In that case a prescription for thess drugs
shall only be given on such forms, : iy

7. EMERGENCY SuPPLY OF DanGEROUS DRUGS AND Porsons Towarps, _THeaTRES AND
. Our_-?m:sms Dzrmm C - e
. The pharmacist must supply these only upon 2 written order signed by a doctor,
dentist or the nursing sistéf in-charge of the ward, theatre or out-patient department.
A requisition shall be imarked in the dispensary ‘to show that the supply has been made
and shall be filed by the -pharmacist and 2 copy or note of the Tequisition shall be kept by
the nursing sister in-chatge. M s | | .

"The containers must be labelled with a distinguishing mark indicating that the drugs
are to be stored in a cuphoard reserved solely for the storage of Dangerous Drugs and
Poisons. : : o mm g _ ; _

A record must be kept by the nursing sister. in-charge, from which there can be traced
during the two years after the date of the supply, the names and quantities of the poisons,
- the names and addresses of. the patients and the names of the prescribers.

_ Special record books to be used for this purpose are obtainable from the Federal
Medical Stores, Federal Ministry of Health, Oshodi, Lagos, |

- DRUGS oF DEPENDENCE ApDICTION o o _

_ Narcotic analgestics sedatives, bypnotics, tranquillizers, antidepressants and almost
all drugs prescribed for their action onthe central nervous system are capable of producing’
a state of dependence in subjects to whom they are administered repeatedly in sufficient
dosage. The type of dependence, its severity, symptoms and the- presence or absence of
withdrawal symptoms' will be characteristic of the drug being used.
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All substances controlled under the Dangerous Drugs Act (DDA ; Cap. 48—Laws of
Nigeria) are capable of causing dependen i )
be prescribed with care even though they
varies with the personality of the patient
to determine such individual risks, it is
patients to whom they are given.

are not on the DDA list. The risk of dependence,
oncerned, and as there is no really reliable way
to be circumspect about these' drugs and
Thie prescriber should be aware of the patient who ¢
() demands “his usual prescription”. |/ poR -
~ (¢) claims to obtain better relief frox self-increased dosage, and who has found it
nemsarytobuymoredrugs,inbe, n visit. R
. . The prescribing of all such.drugs c ' for caution. It must be ensured that the amount
obtained by the patient at any one time gnd the frequency of renewal of supplies are in
with the prescriber’s good clinical judgment, especially where medical, dental
and other health care workers are involved: - : . ' '
Dependent patients are usually insistent find coercive. They resort to all épr_di of methods
to obtain supply, e.g. consulting more than one doctor, fabricating stories to substantiate
demands and forging prescriptions. They imay even resort to stealing the drugs., To guard
against these risks : : _ =
(¢) Lock up all prescription forms. : _ o 2
(i) Draw a diagonal line across the blank part of the Form under the prescription..
(i) Write the quantity in words wh n prescribing drugs prone to abuse. .
(#v) Add initials against-altered item3 on prescriptions. 77

th the prescription card and in the clinical notes.
t where necessary, €.g- in the pharmacy, Wards,

8.1. Prevention and Treatment.—Treatment of drug dependence is extremely difficult
and frustrating. Ttis essential, for success; that the patient be- motivated todesire treatment
which usually requires special skills and) facilities. It is therefore THE DUTY 'OF THE
DOCTOR TO AVOID, SO FAR AS IS POSSIBLE, THE . PRODUCTION OF NEW
CASES OF DRUG DEPENDENCE. This he can do by paying rigorous attention to the
points above, and by only prescribing de endence—producing drugs when essential, (e.g.
not prescribing pethidine just to induce; sleep in the absence of pain or merely to keep a
psychotic patient quiet). In incurable d terminal conditions associated with considerable
pain, morphine and similar analg&sics:?boﬂd, of course, not be withheld: On the other
hand in hypochondriasis, neurosis, etc. . prolonged treatment with these centrally active -
drugs should not be regarded as a substitute for psychiatric care. - S

CHAPTER 2 o
EMERGENCY TREATMENT OF POISONING

1. GENERAL VIEASURES

In the treatment of acute poisoning; success depends largely ona combinatiﬁn' of spéed_.
and commonsense as well as on the pois¢n, the amount taken and the time which has elapsed.
The principles of treatment may be outli ed as follows : - L : -

- 1.1, Identification of the Poison.—This will help if it is immediately possible, butif not,
no time should be wasted as successful treatment may not depend on specific antidotes, .
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1.2 .Réqudq'n&ePoﬁon 3 i : :

1.2.1. External—Skin contamination by chemicals can lead to systemic poisoning,
Contaminated clothes should be stripped off and the skin washed with seap and water,
sodium bicarbonate, vinegar.or alcohol as appropriate,

1.2.2. Internal—Jf poison has been swallowed, removal should be by (¢) emesis ; in
conscious patients only 3 this is induced by inserting two fingers into the back of the
throat or if this fails, by gving 2. cup of er i i
have been dissolved or by adminsstration of an emetic 3

" (#) gastric aspiration or lavage especially if patient will not vomit. The fuid obtained
should be kept for analysis. Special care should be exercised in patients with corrosive

 poisoning, in aleoholics, in patients who have had gastric surgery, and in the elderly.

Warning~If patient has swallowed paraffin (kerosene) or other petroleum distillates,

- emetics and lavage should not be used since attempts to. remove them are likely to introduce
some into the lungs where they are more damaging than in the gut. In the deeply uncon-
scious patient, lavage should only be undertaken after protecting the lungs by insertion of
a cuffed endotracheal tube.

1.3. Prevention of further absorption of ikepmon that cannot be removed,
(a) From puncture site—Use of tourniquet is recommended ; e.g. for snake bites,
(&) From the gut, IR | "o
(i) Specific antidotes which combine chemically with the poison are useful, e.g. use of
alkalis to neutralize acid, e L ' :
(#) Non-specific antidotes, mostly demuleeats, e.g- raw eggs, milk, kaolin, flour and
activated 'charcoaf are useful. = '

safe amounts of fluid and a diuretic. Sometimes, alteration of urinary pH can be Pparticularly
helpful, as in-the excretion of acidic drugs, e.g. Sulphonamides, barbiturates, - salicylates

alkaline urinary pH enhances), and excretion of basic drugs, e.g. chloroquine, ephedrine,
pethidine (acidic urinary pH enhances). _

2. Norss o somz Common Pdléomms o ) _

2.1. Acetylsalicylic acid—The main features of poisoning are nausea with or without
vomiting, epigastric pain, dizziness, mental fusion, visual disturbances profuse per-
spiration, rapid and feeble pulse, hypervent_il_atiun-. -

“Freatment consists of early and repeated gastric lavage with water, and forced alkaline
diuresis, In children with every severe poisoning, exchange transfusion n;ay be performed.

2.2. Corrosive Acids—(Including  hydrochloric acid, nitric acid, sulphuric acid).
There is corrosion of the lips, mouth @nd “tongue, pain in the disgestive tract, intense thi
dysphagia, nausea and vomiting, rapid and fechle pulse, clammy skin, shallow and difficuls
respiration, collapse and convulsions, ' :

Treatment consists of administration of milk of magnesia, lime water, or soap solution,
followed by milk, egg albumen or olive oil, and morphine (for pain). Alkaline carbonaest
'{chalk; magnesium carbonate, sodium carbonate, etc). May be used in emer ncy but are

ayoided in poisoning by concentrated acids since they Iiberate carbon dgg@'de whi
?;ay cal‘{‘s:d gastric distension and perhaps perforation. Stomach tube or emetics should also
avoided. _ :
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'2.3. Alkalis—(Including caustic p\!otash, caustic soda,- strong 'amxjaoﬁia, etc), . There
is pain in the mouth, throat and abdoinen, swollen lips and tongue, vomiting, diarrhoea,
cold and clammy skin, rapid and weak pulse, and shock. g, sy Bo 5L

Treatment—Consists of administration of vinegar or lerbon juice o sclutions of citric
or tartaric acid to neutralize the alkali ;|followed with milk, olive oil, or egg albumen and
morphine for pain. Emetics and gastri¢ lavage are best avoided. = .- Edk

9.4, Amphetamines and allied drigs;—Patient is flushed and excitable and may become
delirious and violent, there may also be convulsions and coma. L o

Treatment consists of gastric lavagg followed by chlorpromazine 25-100 mg intramus-
cularly. In severe cases, forced: chorid |diuresis is required. R AL g E e

2.5. Tricyclic antidepressants—(e.gi imipramine, nortriptyline, and amnitriptyline).
Symptoms of poisoning include dry mguth, mydriasis, hypotensive collapse, convulsions,
tachycardia, bradycardia and cardiac arre: B e gie ol a T

Treatinent.—Consists of gastric Javage and saline catharsis if thereis not coma. ECG mo-
nitoring is essential. Acidosis is tream& M]6 sodium lactate, 20-ml per kg bedy weight
administered by slow intravenous infusion. The convulsion. is treated with diazepam 10
mg i.v. or im. repeated four hourly. Qardiac effects may be controlled by pyridostigmine
1 mg intravenously or propranolol 1 mg intravenously repeated several times. Reduced

doses are necessary for children. E
2.6. Barbiturates and other sedatives.—There is giddiness, mental confusion, ataxia,
delirium, coma, marked fall in blood pwﬁsure, depression of respiration, increase or _decrease
in body temperature, moderately dilated pupils, absence of corneéal reflex, cyanosis and
renal failure. . ; ) '
Treatment —Consists of emesis, gastric lavage, artificial respiration, administration of
oxygen and dextrose saline @iv.). g SCE :
Forced. diuresis may be considere{} especially in severe poisoning due to long-acting
barbiturates. ( : - g = b P
' 2.7. Bleaching solution.—(Includi
acid). Inhalation of the fumes causes sey

sodium hypochlorite solution. and hypochlorous
ere pulmonary irritation with coughing and. choking

followed by pulmonary oedema. Ingestipn causes irritation and corrosion of mucots surfaces
oedema of the pharynx and larynx, njusea and vomiting. L ST

, bleaching solutions from the skin by washing with -
water. Ingested solution is removed by! gastric lavage or emesis using sodium bicarbonate
solution (1 in 40). This is followed by sodium sulphate 30 G and- sodium bicarbonate 8
G in 25 ml of water and a cathartic. Acid antidotes should not be used. -~ . . L

2.8. Boric Acid—In acute poisoning, ‘the symptoms’ which develop slowly, beginning
about eight hours after ingestion, are njusea and vomiting, diarrhoea and prostration leading,
to convulsions.. Increasing shock, accompanied by. subnormal temperature ‘and cold sweat -
eventually leads to collapse. : . e
" Absorption of boric acid through continual use as ointment, lotion or powder, produces
slight but cummulative effects. |~ = % e DL "

Infants are particularly susceptible and even the cleansing of the nipples of nursing-
 mothers with solutions of boric acid cfm have disastrous results. Boric acid powder should

never be applied undiluted to infants '
exceed 5%. ' & .

Treatment.—Poisoning with boric acid is treated. by the administration of oxygen and
artificial respiration to relieve respiratory difficulty. Emergency treatment of acute poisoning
as a result of ingestion is by emesis or|gastric lavage. The patient should be kept warm and -
quiet and given hot coffee or milk.| "

Treatment.—Involves removing

and the proportion in dusting powders should not
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If contamination is external, it is visable to remove clothing and to wash the skin
immediately  with glycerine or alcohol, :

210. Kerosene and petroleun: products—Thess cans restlessness with ataxia,

coughing and choking of rapid onset with nausea, vomiting and diarrhoea. Drowsiness

may develop. In severe cases, dyspnoea, cyanosis and pyrexia may occur especially if
inhalation and ingestion haye taken place together,

naswornis), Echis caringtys and Causus rhombeatys ;> and : Naja (imeelanoleuca
migricollis, haje), Dendraspis (angusticeps, jamesoni, viridis) and Sepedon es—
spitting cobra. 5 e ws ‘. : 5 % 5

intravenous, very severe Poisoning or instant death usually results, O
 Anfi-siake venom,—Due . to féﬂg& '{?ariety“of poisonous  snakes with individual venoms

in"Africa, and in the usual circumstances where the offending snake cannot be taught for

identification, polyvalerit anti-vefiom sera aré preferred to specific antisera, _ _
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Medical treatment of snake bite.—It is|' necessary to Eive firm reassurance- to the
victim. Tourniquet should be applied to the site of bite to delay absorption and spread of
veaom. The site of the bite should be wipqd and coveréd with clo_‘th or dressing,

Only symptomatic treatment is required for victims who show l'ittlé'ol: 1o chmeal
evidence of poisoning. It is- however advisable to give anti-venom because there may be
delayed reaction. Dosage : 20-100 ml Polyvalent anti-snake venom i.v. 2

A subcutaneous trial dose of 0.2 ml afiti-venom should be given and the ﬁa{fent.
observed for signs of anaphylaxis for 30 minutes before the therapeutic dose is injected.
. If thisis not practicable, the administration of ml 1of 1 :1000 adrenaline instranmuscularly

given at the same time, to lessen the risk °f}:ﬂﬁﬁ$-’m is strongly recommended, - -
It is however best to check the manufa

rer’s literature before use.

CHAPTER 3 _
CLASSIFIED NQTES ON DRUGS.
- AND PREPARATIONS
1. CENTRAL NERVOUS SYSTEM DRUGS g
Drugs acting on the Central Nervous §ystém are discussed under the following

headings : |
1.1. ‘Analgesics. .
1.2. Anti-migraine Drugs.
1.3. Hypnotics and Sedatives.

. 1.4, Anti-convulsants (Antiepileptics). |
1’50-. &nﬁ‘deprms . . -
1.6. Anti-psychotics (Major Tranquillisers),
1.7. Anti-parkinsonism Drugs. _ T
1.1, Analgesics—There are two main!types of analgesics, namiely narcotic and non-

nareotie analgesics. Drugs in this sub-ﬂectio%xar_e discussed under thefollowing headings—
1.1.1. Narcotic Analgesics. L |
1.1.2. Narcotic Antagonists. _ g
1.1.3. Non-narcotic Analgesics. - |- - _
1.1.1. Narcotic Analgesics.—These are owerful dmgs'Which actonthe opiéidreceptdrs

in the brain and they are used for severe [pain from any site including the viscera. They

* - MORPHINE o
: ly “as‘sulph'ate or hydrochloride. .

Pharmacological properties.—Binds to opioid receptors and its main actions are in the
C.N.S. Its analgesic effect is usually accompanied by sedation and mental detachment or
euphoria. After subcutaneous injection analgesia starts within fifteen minutes and lasts
for about six hours. It depresses respiration and cau ses nausea and-vomiting, It increases
the tone of intestinal muscles. - ' '

Dosage form.~Injection 10mg/ml, us
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Uses=—Most ‘valuable, narcotic analgesic against severe pain, e.g; post-surgery and
post-trauma, 10-20mg s.c.- or i,;m. 6 hourly. - g T B om0
Preoperative medication, 10-20 mgs.c. .. 0 Do Tt e
Left ventricular failure and pulmonary oedema, 4-10mg iv. slowly. - - .~ .
Terminal pain of cancer, 10-20mg 4 kourly. = _m = e s
Cough and Diarrhoea. -~ - = . = - Coat L
Precautions and  Contraindications—Avoid -in labour because it causes respiratory
depression in the new-born ; in ast hma and chronic bronchitis. Do not give i.v. unless a
narcotic antagonist is readily available. -. - ST T Y Ead
_ Adverse Reactions.—Nausea, vomitirig, constipation, respiratory depression, apnoea,,
hypotension, peripheral circulatory collapse, allergic reactions, tolerance and addictions
Dosage—By subcutaneous or intramuscular injection, 10-20mg Children’s dose must be:
reduced proportionately. o :

Doses may be repeated 4 to 6 hourly.

OQuverdosage.—Symptoms and Signs : Acute overdosage leads to respiratory depression.
with pin-point pupils, coma and death. Treat with 0.4mg naloxone given iv. eyery 3°
minutes for 3 doses after establishing a patent airway. Chronic abuse leads to addiction.
Tolerance does not usually develop to its miotic and constipating effects. Withdrawal
symptoms include lacrimation, rhinorrhoea, yawning, and sweating, occutring within
8-12 hours of the last dose. After about 12-14 hours the addict falls into a “yen” sleep
from which he wakes, becoming more restless. Then there is mydriasis, anorexia, goose
flesh, irritability and tremor. After about 48-72 hours there is insomnia, coryza, depression,
sweating, tachycardia, vomiting, goose flesh, abdominal cramps, pains in bones and muscles
and kicking movements with ejaculation in men and orgasm in women. Terminally thereis
dehydration, ketosis and shock. Treatment is by methadone substitution aftér rehydration.

ST | PETHIDINE. o
- Dosage form.—Injection, 50mg and 100mg in 1ml and 2ml ampoules respectively. * - E

Mode of Action—Narcotic analgesic. = . _ *

 Pharmacological properties—Binds to opioid receptors and its main actions are inthe
CNS. After oral administration the onset of analgesic effect is within 10 minutes and peak.
effect is reached in about 1 hour. Duration of analgesic effect is shorter than that of morphine,
being about 2 to 4 hours. It is less spasmogenic than morphine. T ‘

Uses.—Deep seated pain, e.g. post-surgery, trauma, and labour pain ; preopera-
tive medication. _ P e '

Precautions.—Use cautiously during labour because it crosses the placental barrier
and may produce respiratory depression in the newborn. Often used as pethilorfan (psthidine
and levallorphan ) in obstetric analgesia. In head injury respiratory depression and elevation
of CSF pressure may be masked. o T

Adverse Reactions.—Nausea, vomiting, respiratory depression, sedation, hypotension

especially when given intravenously, drug dependence and addiction: - ;
- Drug Intéractionsi—With MAO inhibitors it produces excitation, delirium, hypetpyrexia
and convulsions. Chlorprofazine and tricyclic antidepressants potentiate its respirdoiy
depression. Promethazine and chlorpromazine increase pethidine induced. sedation:
- Amphetamine enhances its analgesic effect. ' ' “ Y
Dosage.—50-100mg inframuscularly; every 3-4 hours; oral-dose is 50—1d0m.g; childen’s

dose must be reduced proportionately. g sw o ' , £
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=~ Overdosagé.—~Acute “overdosage ledds
Treat with 0.4mg naloxone intravenously
drug abuse leads to addiction. There is tol
effects including halliicinations and conwiils
more rapidly and are of shorter duration t]

rancé £, redpirdtosy-depresston but-excititory
ofis may oecur; ‘Withdraiwal symiptotis develop

ning, lacrimation, sweating, restlessness,

'imhoe'a and 'Vomiting;='-- 2 { d T -‘:z :

o Ttisa combinatmn ;)f pethldme and Ie

effect i enlianced, -

combination reduces the respiratory depression
i ik 8 SR L A

s vz

pewborng .o s oL o

Uses—Analgesic during labour, to reffuce the %idk of respiratory depression in the

i vt
produced by pethidine whose analgesic

allo

Minor surgery as an adjunct to nitrous oxide anaesthesia;

Post-operative pain especially in chronj;:bmgchitia.

Dosage~—Injection, 50mg pethidine hy

per ol dim,, 2-4jnl every 3-4 hours, "
. Others—Other narcotic’ analgesi

Leverphanol and pentazocine. *

112, Narcotic Antagonists

" Dosage form : |
. Modz of action.—Narcotic antdgonist.
- . .* Pharmacological froperiies—Aatagonis

Ya g

rochloride pllis 0625mg levallorphan ,téi'trate_.

in Somimon use axé ; Codsine, Dibydrocodeine,

S . NALOXONE.
—Injetion, O4mefml in Linl anipoulés. -

#d all three mb_-typés:iofqpioid receptors; bug it

is more potent in antaionising supraspinal analgesia, respiratory depression, eunphoria, and

physical dependence t
lation., .7 . B 5
Uses.—Opioid induced respiratory d

.. Diagnosis of physical dependence.

bytorghanol and nlbghine,
Dosage.—~0.4-0,

" Other~Other commonly used narcoti
Levallorphan and Nalorphine.

o 113" Nowngrcotic Analgesics

Frecaitions—May Diecipitates withdrawal symptomis from . oploids, penitazocine,
intfayenously. or intramusculacly,  In, neonates with respiratory
depression, _0.0Imgﬂ?gn%tg_ umbilical vein, | L o T e B

sedation, miosis, dysphoria, hallucination and vasomotor stimu-

8
Ei

‘antagonists are:

- Dosage, forms—Tablets, 300mg, 75mg. |

Mode of aﬁion.—lnhiﬁtazbﬁpmstagléb&jﬁ.éynﬁﬁétgsg o

P logical properties—Analgesic,

for, pain.of low intensity which it relieves’
cause gastric ulceration: or: exacerhate. pe
prolongs bleeding time. Small doses dec

meriorrhoea, n

antipyretio ppdantiinflammatory, Ttis useful
by both, émﬁﬁhml.&qda CNS ‘effect. It may
tic ulcer. It reduces  platelet. aggregation and

rease and, large doses ingrease urate excretion.

gla, gia, A

Gses-—Analgesic of choiee for headache and mild museulo-skoletal pain ;

Acute rheumatic fever;

:t:l:yr_eﬁc;-__.y:,.: rh s v i

to'- xespiratory - depression witly dilated phpils
 glvei levery'3 fninvtes . 6t 3idoses: Chronic,
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e 'Rhmlmatoifh:arthﬁti&f;-- I e R T Gl Gttt B
oo Bantter’sayadrome s, it v e e ey g et s gl s R aRs B a
. “Prophylaxis ofl coronary:artery: disease, myocardial infarcton;:and-post-operative deep

vein thrombosis ; : s e
Patent ductus arteriosus in neonates.

Precautions—Contraindicated in peptic ulcer. Caution in asthma and in impaired
renal or hepatic function, P ST T YN
Adverse Reactions.—Gastrointestinal . irritation, peptic-ulcer ; gastrointestinal: blood
loss may be asymptomatic ; increased bleeding time, bronchospasm, tinnitus, vertigo, mental
confusion, rashes, angioneurotic oedema, myocarditis, blood dyscrasias particularly thro-
mbocytopenia, . : SRR Sea B D smiaga
;Dosagg..—-&nalgcsic’fand-antip‘y;etic-dqswBMgdg,.omﬂﬁtmzyfﬁﬁhemz- Children,
10-20mg kg every 6 hours, but not to exceed a total daily dose of 3.6¢,A¢uterheumatic fever &
Ig 4-6 hourly. Children, 80-120mg/kg daily in divided doses, Continue full doses for 2 weeks
after symptoms disappear ; then tail off over 7-10 days, Rheumatoid Arthritis : 3.6-8g
Ove::d?sage.—See Emergency Tfeaigp:ggt qf _ P@ié:uﬁr_ling (_Chéptér_ 2) o :

e

-

" Dosage forms—Tablet, 500mg; Elixirand Syrup, 125mgfSml. -~ -,
Mode of action—Non-narcotic analgesic.
Pharmacological properties.—Analgesic and antipyretio; but' with: ohly-a week anti-

inflammatory action, e s v B R & e e
Uses—Mild to moderate ‘pain_ including headache, tp_.()t}il‘ﬁtllhf‘,& n;yglgias,_ 1 ‘igias, .

- dysmenorrhoea, musculo-skeletal pain associated with arthritis! fever'die to bacterial and

viralinfections. Useful in patients in whom aspirin is contraindicated.. . .. . .

| Précautions—Pitierit shoyld' not exceéd masjmym recomméaded dose of #.0g daily

OA. 2

oruse for more than'10 days without advice o supérvision by doctor. ~ * - _
- Adverse Reabtimi&.“HaeIﬁétqlogical r(raté)}”‘liﬁt: may ‘caiise 2naemia, meutropenia,
leucopenia, thrombocytopenia or pancytopenia. Hypersensitivity (rare) skin rashes, mucosal
lesions, laryngeal oedema and drug fever: 17 . .

‘Dosage.~—Adult:  0,5-lg,4-6 hourly up to 4.0g daily.. .

Child: up to 1 year, 60-120mg ;
1-5 years, 125-250mg ; i

' 6-12 years, 2502500mg; - - T - A
These-doses may be-‘rc__p‘eat;ed 4-6 hourly When"nedeégary; “a i S

Overdosage.—Early: nausea, vomiting, malaise, sweating. Late: (48-72 hours after
ingestion)—Signs and Symptoms: Clinical 2nd laboratosy ievidence ‘of hepatotoxicity.
Right hypochondrial pain and tenderness, increased SGOTy SGPT, Serurh Bilirizbin and
prothrombin time and hypoglycaemia. Treatment: Gastric a5piration ‘to remevE dontents,
Gastric lavage. Determine serum level of drug and liver function tests within'4 Kours, Give
acetylcysteine (within 24 hours only), ofally iri 4 loading ‘dose of 140mgikg followed by
70mg/kg every 4 hours for 17 doses. Dosage is terminated if plasma levels show that risk of
liver damage is low. g B2 WE
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12, Anti-Migraine Drugs.—Most migraine attacks are mild’ and can be treated with
aspirin or paracetamol, However, since peristalsis is usually reduced during migraine attack
the amount of drug absorbed may not be engugh to control an attack. Drugs may be used
for the treatment of acute attacks or prophylaxis of migraine. P TR

- ERGO
i ! v
Dosage Form.—Tablet, 2mg as the tartrate,
Mode of action,—It bdn-st;ic'ta_ the-cranicy |
Pharmacological properties-— Relieves mi raine headache.
Uses—Treatment of migraine, O i
Precautions—Contraindicated in infections, marked atherosclerosis, coronary artery
disease, thromonbophlebitis, Raynaud’s or|Buerger’s syndrome, pregnancy, severe liver -
or kidney disease, . ot : . :

Adverse Reactions.—Headache; nausea, Yomiting, repeated doses may cause ergotism
with gangrene of extremities and mental d¢rangement. b

Dosage.— Oral Foracute attack, 1-2mg at the onset of attack, repeated every 30 minutes

if necessary until a total of 6mg has been taken. No more than 10mg per week,

Ouverdosage-Signs and Symptoms.—Vomiting, diarrhoea, thirst, tingling, itching and
coldness of skin and extremities, weak pilse; gangrene ofextremities, dizziness, depression,
convulsion, hemiplegia, fixed miosis, anginal|pain, tachycardia or bradycardia, and elevated
or lowered blood pressure. - ' i3 ET

- Treatment—~Withdrawal of drug, sym fomatic treatment with vasodilators, anti-
coagulants; and low.molécular weight dexfran. & i’y 3 : exing s
~ Other.—Other anti-migraine drugs are Clonidine and Pizotifen.

1.3. Hypnotics and Sedatives S B T

1.3.1. Anxiolytics.—Benzodiazepines are the most widely prescribed anxiolytics.
Their use should be limited to those whose anxiety interferes with work, leisure or family
relationship, Treatment should be limited |to short feriods ‘because tolerance develops
within four months of continuous use, Dependence and addiction are more lively in patient
with personality disorders, history of alcoholism or drug abuse, =~ =~ = = 7.

Dﬂ@EﬁUﬂi
Dosage form.—Tablet, 2, 5mg. Injectidn, 5mg/ml in 2ml arnpoule and 10ml vials.
Syrup, 2mg 5ml. - f _ SEN

- Mode of action.—~Minor tranquillizer ofj the beuzodiazepine group. .

_ Pkarmcofaﬁical properties—Anxiolytic|'with hypnotic “effect. It -increases "se_izuré :
and is a centrally acting muscle relaxant, _ i i

Uses.—Tension and anxiety states ; -
Moderate to severe psychoneurosis ;
+Acute alcohol withdrawal syndrome

. Preoperative medication; . | L
Status epilepticus or severe recurrent| convulsive ;

- . seizures ; ;
Tetanus ; !
Skeletal muscle spasm prior to endosgopic procedures,
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Precuations.—Care in glaucoms unless patient is receiving appropriate therapy. Habit
forming and addiction liable. Additive effects with alcohol and other CNS depressants.
Consciousness may be impaired; ‘therefore patient shotld - not . drive .or operate
hazardous machinery. Abrupt discontinuation of long term treatment. should be
avoided because of barbiturate—like withdrawal' syndrome: Should ‘be = prescribed
in only small quantities to potential suicidal patients. Intravenous .use may * result
in phlebitis and venous thrombosis; must be. given slowly, not faster than-5mg
per minute. Apnoea or cardiac arrest may occur in the elderly or debilitated. May increase
frequency and or severity of grand mal seizurse. Abrupt withdrawal may -also precipitate

 Adverse Reagtions—Drowsiness, fatigue, ataxia (particularly in the elderly), confusior,
dry mouth, headache. Cardiac and'réspiratory depression ; hypersensitivity reactions i pain
and venous thrombosis fromi. v, injection. € k .

 Drug Interactions.—Additive with CNS depreéssants’like alcohol, narcotic analgesics
and sedative hypnotics. Increased CNS effects with MAQ inhibitors and other anti-
depressants. F . SN By

 Dosage.—Adults, oral ; 2-10mg, 2-4 times daily. By i.m. oriv., 5-10mg start, and then
3-4 hourly. For status epilepticus, 5-10mg i.m. or iv. slowly every 10-15 minutes:up to
30mg ; repeat2-4 hourslater if needed. Children’s doses must be reduced appropriately.

Ovérddsage.-——S_ymptoms and Sigus—Drowsiness, confusion, diminished rcﬂexe;s,
coma and hpotension. Ithasawide margin of safety. Serious sequale arerare unless dlcohol
orother CNS depressantsarealso taken. - G LM, 3 .

Treatment —Empty stomach by gastric lavage. General supportive measurés. I.V. fluids

Hypotension maybetreated with noradrenaline,
: ; NITRAZEPAM
Dosageform.—Tabletor capsule, 5Smg.
Mode o;tzctzbrz.-—-Benzodiaz%iine. 5
Pharmacological properties—~Depresses CNS, _ _
Use.—Mainly ashypnotic. .- = B o .
Precautions—Caré in acute or chronic pulmonary insufficiency. Discontinue gradually
‘afterlongtermuse. . . ' - i C oo
- Adverise Reactions—Deptesses respiration. : B
Drug Interactions—Additive with alcohol and other CNS depressants,
Dosage.—~5-10mg. o _
Overdosage.—~Symptoms, signs and treatment as for, diazepam.

1.3.2. Barbiturates.—These, are becoming absoleteas scditives and hypnotics and have
been largely replaced by the benzodiazepines. This is becuase the barbiturates are more
hazardous in use ; they cause paradoxical excitement in children, confusion in the elderly,
interact dangerously with other drugs and alcohol, are liable to abuse and are often used
in self posioning. They have therefore not been'included as hypnotics or sedatives in the
Essential Drugs List. .- . o T LN
. Others—~Other hypnotics which are still sometimes used.are Chloralhydrate and

'1.4. Anti-Convulsants (Anti-Epileptics). . e

14.1. Barbiturates—Having fallen into disfavouras sedative—hypnotics, the barbitu-
rates are now more used as anti-convulsants, Most barbituratés have anti-convulsant properties
However, itisthose with lowanti-convulsant : hypnotic ratiothat areused as anti-convulsants.
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Mozif of Gt ZCNS dcréseant. -

| fﬁm::lagml p roperties.i—Sedative; h":'
m:e"thwehomand hmlgasPread:ofaezzu:e ctivi

. ,Use:.—-Scdatm'e tor dccreas& :ﬁ;tlésan :
spasm, nausea and vomiting ; hypnotic, an

haemorrhage; .. poisoning by - convulsant
unyanted sti
hyperbﬂuuﬁmaemmwdkermcterus

- Precautionsy-Addiction liables has
_ an&hypnotac because:of abuse liability and

ant.effects o gntx-ast[:ma &rdrl?gs

yibeen n:placed.b

pRotic. and. antx-conwlsant whzch élevatm

:m ch:ldmn mﬂ: Whoopmg cough,;rxylom-
I-anulsant in tetanktg, eclampsxa, -cerebral
s and in status epilepticus. ; to antagonise
¢,,g gphedrme and }heophylﬁne 5 qaonatal

'b&nzodmzepme&assedatwe
entuse indrug pblsomngf 7€ cdntra mdzcated

in acute intermittent porphyria or porphyria vanegata

£ Adverse Reacfm—Drowmness, ha:ngm
facultla, paradoxical exmfement untabihty,
upperhmTJsf

or - effect, mpmred mental  and - ph ical
mya]gxc pam m‘theneck s’houlderglr and

I}wg Iniera:;iwm —Severa CNS. .depre:

depreasants Potentiated by isoniazid, MAO nhibitors. * Acc
costeroidids, oral contraceptives, oral anti- agulants, digitoxin,

aulphaﬂlmethomne, and- tricyclic anti-depre
may cause hypocaclaemia intheelderly.

Dosage.—Anti-convulsant, 30-60mg, 2
Status epilepticus : Injection, 200 mg b}

Hypnotic : 60-200mg.

fon whén used with alcohol and other CNS
celerates metabolisin of corti-
phenytoin, testosterone,
ants.. Aocelerated metgbohsm of Vitamm D

to_; 3 _t_l_ma da:ly.

7i.m. or Lv.

Children’s doses reduced appropriately, ;

 Querdosage.~Symptoms and signs—=M
mebnauon severe intoxication results in
response ; pupzls intially constricted and rea

sion, shock, barbi

itarate bullde,. l:Ljfpot‘hezm‘:‘in

i

grate intoxication whlch resembles alcohohc

, depressed respiration, positive Banbinski -
g to light but later beoome dxlated ihypoten-
and:-:renal failure; - - -

:".:'.')

Treatment,—General sugpomve measures mclude maintenance.of patzent mway, gastric

lavage taking care to avoid aspiration of gastn
dxurems, haedexalym or: haemop

;4.2‘ Hydaptmm

PHENY,.TQ;N SDDIUM

iy —-Tablets;l 50mg, 100mg Ch
- Modé of action+—Limits development of s

Pharmacological properties.—Exerts ann-ep

s:on of CNS
Eﬁe.r—l Grant!‘ sl epﬂepsy
2 ,‘Paznal,selzums.
© 3. Cardiac arrhythnms.

T

éﬁcontcnts maintenarice of cxrcdlatlon forced

&rcnal fadure. :

-

2, s- 4

sules, Somg, 100mg,

-activity.and. reduce& sptead of ‘séizure.
:lept;c acnon thhout caumng genera"f depfcs-

1
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Precautions.—Breast-feeding females ; change over fzom other drugs should-be thade
cautiously ; avoid sudden withdrawal. . -

i B O e IR - '

Drug Interactions—Potentiates. effect of chloramphenicol, cimetidine, cotrimoxazole,

iazepam, dicoumarol, disulfiram, izoniazid, phenylbutazons, sulphiphenazble, silphihpy-
razone and sulthiame, Transient. potentiation of aspirin and. sodium valpyate. + .

" Adverse Reactions.—Nausea, vomiting, confusion, dizzinéss, hieadachs, tremory fnsoms:
mia occur commonly. Ataxia, slurred speech, nystagmus and blurred vision are signs of
overdésige. Rare Sidle effécts taclude skin rashes, toarss face, aené, hirsutiont, fovee: a%uﬁ‘m,
lupus . erythematosus, erythema - multiforme, lymphadeiiopatly, guth hypeiplasia® &dd.
tenderness, folate deficiency megaloblastic anaemia, leucopenia, thrombocytopenia, agranu-
locytosis and  aplastic- anaemaia. =~ . e o )

" “Dosage —Grand mal'and psychomotor &pilepsies : Orally 100 thice daily taltially ;
may bo factifil to 200 teics dely 3 miininmmt dove, A0 3 oy Rl 5
achiers & thetipeutic seruin lovel-of 10-0ugfl, 1. 100-250rmg, ‘then, 100200 11,
48, boutly for sclsues asdocated with newsssifgery. . 0 - oo

. Qoerdosage—Signs and Symptoms—Nystagmus, ataxia, dysarthria, coma, fixed pupils,
hypotension, respiratory depression, apnoea, death, . = T . P Tt

* Treatment.—Gastric lavage, and symptomatic.treatment, )

heel o Haemodialysis, o - n oo e

Dosage forin.—Tiblets or Capsules, 250mng.

P

B i mlar A
i

) Modeqf"action,—-Elev‘ates se:zure ’threshoidiqdubed byefectroshock andpentylenetetraiu'l,
Pharmacological properties—Prevents spread of epileptic focus. L
e Avennestud (0 Gl s SOl et s
Precautions.—May precipitate grand mal seizures if used alone for a patient with sixsd
type of epilepsy ; mayimpair mental activity. Caution in liver and kidney function impaitment.
Abrupt withdrawal may precipitate petit mal status, . . _— “ g
AdverseRedci:'om.-—-Ano:ex:ia,nauses,vomit’ing epigastric pain,diarrhoea, blood dysciasids
(leukopenia, agranulocytosis, aplastic anaemia); drowsiness, eadache, dizziness; hiccoughs
ataxia, allefgic reactions, urticaria, Stevens-Johnson syndrome; hirsutism, myopia, vaginal
bleeding and systémic lupus erthematosus, -~ = h I ey
. Drug Interactions—High doses of tricyclic anti~depressants and anti-psychotics induce
seizures, T . - oot B W T e 2 ca
- Dosage.—500mg d y initially, increasing every 4-7 days to 1.5g daily in'3 divided doses
fl:hild (3-6 years), 250mg-daily initially, increasing - every 4-7 days to 1:5g daily fiv - divided
Overdosage—~Signs and Symptoms-~As: in adverse reactions.
. Treatment,—Gastric lavage. .and .symptomatic, treatment.
Sea:raolytog; 18,1 ool R R L et et
1.4.5. Others.—Other widely used antl-convu.laantdrugs uqcarbamazeyme, pgradcl;ﬁ'é de
Sodium valprote. LRy maepn Dendy
1.5. Anti-Depressants o e T e g
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1:5.1. Tricyclic Aﬂtz-depressm .
AMITRIPTYLINE
- Dosage form—Tablet 25, 50mg.
 Mode of action.—Prevents the re-upt
into -céntral -and peripheral stores.

"« Pharmacological properties.—Elevates depressed mood s has prominent anti- cho]merg:c
properties ; _may also induce sedation. _ _

- Uses. —Depressmn, espec:ally endoge ous depressxon

. ~-Precautions,—Do not use ooncurrently ith MAO mh1b1tors, wait at least two weeks
. gftarstoppmg the latter. Caution in elderly males and those with urinary retention or glau-
“coms. Caution in coronary artery disease since it can produce tachycardia and cardiac arrhy-
thoiss. May increase psychotic symptomsf in schizophrenic patients and shift manic
depressive patients to manic phase. Aviod dispensing large quantities to potentially suicidal
patients, Stop drug several days before eleftive surgery. Caution. mhepatzc dysﬁmctxon,
thyroid dysfunction and those with htstory of epilepsy.

Adverse Reactions.—Tachycardia, palp{anon, hypertension, hypotension, myoca:dlal

'e of noradrenaline and other 'catechblaininea

infarction, arrhythmlas, stroke, confusion, digorientation, delusxons, hallucinations i insomnia,
nightmares, paraesthesiae, peripheral neuropathy, tinnitus, ataxia, dry mouth, blurred vision,
cycoplegia, increased intraocular pressure, copstipation, urinary retention, blood gdyscrasias
anorexia, nausea, vomiting, diarthoes, paro d swelling, black tongue, impairment of liver
function, gynaecomastia, testicular swelling (males) breast en]s;gement and galactorrhoea -
(femalea), increased or decreased libido, urtxcana, oedema of face and tongue,
sweating, mydriasis, urinary frequency, alop cm, we:ght gain or wexght loss and drowsmess '

Dglg Im‘,efactwm .—Reduces anti-h
severe hypertension and hyperpyrexia with
exéltabﬂgg with MAO i mhﬂn:grs

Dose. -—-25mg thrice daily, increase to SOmg thrice dally Effect may not mamfest for
three weeks, - |

: Over dosage —Symptoms and s:gns——JDrowsmas, tachycardxa, ‘hypothermia, arrhy-
tbmms, mydriasis, convulsions, coma, hypetreﬂexxa, ng:d:ty, hyperpyrexla and
vnmltmg _ :
" Treatment.~Gastric lavage ; act.xvated chatcoal 20-30g. 4-6 hourly for 48 hours
Symptomat:lc management viz.
:" {i) -tachycardia and arrhythmias—give nlbostlgtmne pyndostagmne or proprano]ol
(u') congestive heart failure—give digitalis,
(#) convulsions—give diazepam, or inhalation anaesthetics (not barb1turates)
N.B—Dialysis not effective because | of a:tenswe tissue - bmdmg ‘Other tricyclic

anti-depressants including imipramine, d :tmptamme and nortriptyline can be used in
place of amitriotyline.

1.5.2. Monoamine—Oxidase Inhibitors (.Z}:MOI s);.—These are no longer recommended
bew.use of the risk of very severe adverse ons. . g N £

1.6, ﬁnt:-Psyckotzcs (Ma}m' Tranguzlksgrs)
1.6.1. Phenothiazines

yertensive eﬁect of' guanethidine ; causes
3ympathomlmetlcs causes convulsnons and_
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CHLORPROMAZ
Dosage form.—Tablet, 25, 50, 100mg. '

Capsules, 30, 75, 150, 200, 300mg. .
Injections, 25mg/ml in 2ml ampoules,
 Syrup, 25mgfSml. .

- Mode of action.—Major tranquillizer. o : g -

Pharmacological properties, —Exerts neuroleptic syndrome, i.e, suppresses spontaneous
‘movements and complex behaviour while spinal reflexes and nociceptive avoidance—
behaviours remain intact. It ciuses disinterestin environment and little display of emotion.
There is slowness in response to external stimuli and drowsiness but patient is easily
roused, capable of giving appropriate answers to direct questions and has intact intellectual
function. It reduces agitation in psychotic patients. Also has anti-emetic, anti-histamine,
anti-adrenergic, anti-cholinergic properties.

Uses : (1) Psychotic disorders. e
(2) Aggressiveness in disturbed children,
(3) Excessive anxiety and agitation.

'(4) Nausea and vomiting—drug or disease induced, |
(5) Intractable hiccough. |
(6) Acute intermittent porphyria,

(7) Preoperative restlessness and apprehension.

(8) - Post-operative medication.

(9) Tetanus. !

(10) Mild alcohol withdrawal symptoms.

(11) Cancer pain and other severe pain.

_ Precautions.—Contra indicated in marrow depression and hypersensitivity to
- phenothiazines. Impairs mental activity, therefore patient should not operate hazardous
machines. Caution in liver and cardiovascular ‘diseasés and those taking atropine-like
drugs or exposed to heat and organophophorus insecticides. "Abrupt - withdrawal after
prolonged use may cause withdrawal symptoms including nausea, vomiting, dizziness
and tremulousnes. b '

- Adverse Reactions.—Drowsiness, . dizziness, faintness, Parkinsonism, hyperzeflerial,
tardive dyskineia, psychotic symptoms, catatonic states, cerebral cedema and grand mal or
petit mal seizures. Blood dyacrasias, postural ‘hypotension, tachycardia, cholesatic
jaundice, allergic reactions, skin pigmentation, lupus erythematosus, breast engorgement
and lactation {femglw), gynaecomastia, amenorrhoea, glycosuria, hyperglycaemia,
hypolycaemia, lens opacities, - particulate deposits in lens and cornea, retinitis pigme-

- ntosa, dry mouth, nasal congestion, constipation, urinary retentign, miosis, mydriasis,
increased appetite, weight gain, oedema, fever, hyperpyrexia and Tupuserythematosus-

.. Drugs Interactions.—Increased CNS depression with alcoholic, anaesthetics, bar-
biturates, narcotics arid other  CNS depressants ;- reduces convulsions threshold when
used with anti-convulsants ;- causes:severe hypotension with noradrenaline 3 reduces the
~ anti-hypertensive effect of guanethidine ; potentiates atropine-like ‘drugs, but the latter
reduce.is plasma level ; antacids containing _aluminium and magnesium reduce
. absorption ;" MAQ ink'bitors and tricyclic anti-depressants_potentiate _sedation and
anti-musearinic effects. " T t ' ’
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Dosage~0Oral : 10mg-25mg, 3ot4 tir dmiy -increased every 3 days by 25-50mg]
day to maximum of 200-800mg daily in divided doses. .- ,

Injection : 25mg i.m. start repeated 1 hour later if needed then ora]ly 25mg-50mg
three times daily. : A

- Child, oral : 0.5mgfkg every 4-6 hours. ;

Overdosage—Symptoms and si S depress;on, somnolence, co hypotenmon,
extrapyramidal symptoms, agitatlon, restl¢ssness, ﬁty mbuﬁ:t, fever, conv ons, arrhy-
thmias. ? ;

. ﬁmmmt.--{}natnclavagemdsymp : hnneannenuFor m:trapyramldal symptoms
use-Biperiden ; for shock use standard nﬁ Zmd phenylephnne when necasaty
Ezalys:s not helpful : ; _

- FL ﬂZINE

Dasage fm—InJecﬂon, ‘ZSmg Mate or. Enanthate} in lmI ampmﬂe. o
Mode of action.—Phenothiazine. [ '

Pharmacological properties.—As for chlorj
Uses.—Psychotic disorders.

Precautions.—Contraindicated in severé CNS dep:esslon, coma, subcortmal bram
damage, liver disease, blood dyscrasias, allergy to phenothiazines, May impair mental and
physical judgment ; must be tailed off to prevent withdrawal symptoms.

Adverse Reactions.—As for chlorproma{zme, but there usua]l'y are-ahoza, nausea,
- salivation, polyuria, sweating, bladder paralysis and faceal mipacuon, cho“iestaucjaundlce,
flare up of psychotic behaviour, sudden deatly; -

Dose—Injection : Decanoate : 12.5-25m¢ subcutaneously, or i.m. every 46 weeks, -
Enanthate,—25mg s.c. or .m. every 1-3|weeks.

Overdosage—~Symptoms and signs—As for
Treatment—Gastric lavage and symptomatic treatment. &

But to combat hypotension do not use ag ena!me, use noradreuahne
1.6.2. Buzyrophenones ' o w e

romazme. ' ?

D forele, Lomg sl ime
~ Injections, in ;
5mgfm1 in 1mg vials,

Mode of action.—~Major tranquillizer

- Pharmdcological Propeﬁm-—SImﬂa: to those of chhrpmma:z:me but 11: ~causes lm
sedation #nd hypoténsion. - . .

Um.—l ‘Psychotic Dissrders. - j' B

: -2~ Severe beliavioural disotders:in childrén. -
3.. Ticsand vocal utterances:of Gﬂfm dela Tourette X syﬂdrome in chlléren

" Precautions. —Contraindicated m"l’arhnsoms:n, CNS depress:on and coma. -Conco-
mitant Ilthﬁtm therapy may result in. encephﬂopaihy May canse mental itpairthént and
_ slowing of reflexes; may antagonise antl-conv‘tﬂsah’ts Caution in those with allérgic hmtbry

Adverse Reactions.—Extrapyramidal s ! toms may be marked. Insomnia, headache,
vettigo, confusion, afixietyand exacerbationof psychoticsymiptoms ineluding halltcinations ;
“tachiycardis, hypotensién, blood dyscrasia, ashies; alopecia, lactation; breast éngorgement
and phastalgia, menstrual megﬁlémtxes Ieoomastza, inereaséd Tibido, andrexid, nausea, -

vomiting, dry outh, blurzed vision, impaired liver. fusiction -and- ia:yngoﬁp“éhm. :
- Drag-hmteractions.~Potentiates CNS dep!ressants anid causes by%xtmsmn withaléohol

adrenafine ‘and antihypertensives: With lithiurh it causes irreversiblebrain datnage and
encephalopathy.
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Dose.~~Oral, 0.5-2mg two or three times daily. . - :
3-5mg ormore, twoorthree times da:ly for severe casea :then rcduce toiowaat mmnte—
nance dose,

Illjectlon Z-Smg i.m. every 1-8 hours until controlled, t’hen changetuntaldosage form.

* Overdose. —Signs and symptoms—Hypotension, sedation, Ez!xapymm:dal*symptoms,
coma, respiratory depression, .

Treatment.—Gastric lavage, followed bjr act;vated cha:coal Symptomatxc treatment.

Others—Other anti-psychotic drugs in common use are C.lozapme and Lithium
carbonate..

1.7, Aatz—Pm-kzmomsm Drugs :
£7.5 ﬁnmﬁalomgm :

BENZHEXOL '

Dosage famxs —-'I‘ablet, ng Smg :
. Elixir, 2mg/5ml :

Mode of action, -—Antmholonergtc

Pharmacological Properties. —Anti-p a:hnsoman by blockmg the excltatory effects of the
cholinergic system in the nigrostriatal Ppathway.

Uses. -—Parklnsomsm-—-postencephahnc, artenosclerotw and xdlopathic, mainly as
‘adjunctive treatment. . ;

Drug mduced extrapyram.tdal dlsturbanew

Preca:&t;om.—_Care in glaucoma (monitor, mt:aoculat premure) elderty male with
~ prostatic hypertrophy; hypertension, cardiac; hepatic or xenal dzsorders. :

Adverse Redctions, —Dizziness,: fiérvousness, delusions, hallucinations, confusmn,
agitation, euphoria, drowsiness, beadache, nausea, dilatation of <olon, pa:ralytxc ileus,
constipation, rashes, -tachycardia, blurred vision, myduasm mcraascd mtraocular pr&esure,
urinary hesitancy or .tetent:ton, :dry mouth. . T

Drug Interactions. —Addmve effect with laevodepa. J

Dosage;—Tablet, img daily; mcrcaseci graduaﬂy t0 2mg dady M‘zmtenance: dose
5- ISmg daily in 3-4 divided doses, -

Oﬂerdasage —Signsand symptoms—-CNS stlmu]auon(mnflmon, exmteme.nt,agxtauon,

hyperpyrexia, disorientation, dehnum ha]lucmatlons) CNS d.epressmn [dmwsm&s,sada.-
: tlon, coma).

' Treatment—Treat sym%l;omatxcally and use suppomve measures as needed. Empty
stomach. Treat circulatory collapse with vasopressors. \ _

© . - BIPERIDEN -
Dosage form ——Tablet ng ‘Injection, Smg[ml in 1ml ampoule.
- “Mode of action —'—Antlchqhnetglc - :
'Pkarmamlogzcal pro_pert;gs.—Anh—pa:kmsoman. ;. L
Uses.—Parkinsonism and drug—mduoed ex:l:rapyramldal dlsorders.
Precautions.—As for Benzhexol, “E
Adverse .Reactwm.——-As for Benzhexol,
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Drug Interactions.—Increased aedativ:e' effects with alcohol and CNS depressants.
Increasedatropine-like effects with anti-histamines, amantadine, anti-muscarinics, halo-
peridol MAO inhibitors, tricyclic anti-deprgssants, :

Dosage.—2-10mg/day in divided doses), )

- Overdosage.—Symptoms, signs and treatment as for Benzhexol.

1.7.2. Dopaminergic Drugs ' ST

| LEVODOPA
Dosage forms.— Tablet, 250mg :
Capsules, 250mg .
Mode of action.—Replaces brain dopamhine because it crosses the blood-brain barrier
and is decarboxylaxed in situ. i ge o '
Pharmacological praperties.—Dopaminf' receptor agonist. Rigidity and bradykinesia
respond better than does tremor. Speech, gpit, handwriting, swallowing and respiration are
improved. There is improvement in mental function and mood, -
Uses.—1. Idiopathic Parkinson’s diseas '
" 2. Post encephalitic Parkinsonisy . L
3. Symptomatic Parkinsonism dl[ie to carbon monoxide or manganese poisoning.
4. Arteriosclerotic Parkinsonism, g
5. Other drug-induced Parkinsonism except those dueto phenothiazines or
neuroleptic-induced Parkinsopi . o O
. Precautions.—Contraindicated with, or within 2 weqks of, MAOI therapy, severe
psychoses, raised intraocular pressure. Usewith extreme cautionin pregnancy, those taking
vitamin B6, tranquillizers, anti-depressants, jand anti-hypertensives; caution in patients with
cardiovascular, renal, hepatic, pulmonary o} endocrine disorders, and peptic ulceration.
Adverse Reaction.—Nausea, vomiting, cardiac arthythmias, involuntary movements,
ataxia, increased hand tremor, depressiozﬁ, dementia, agitation, confusion, ' dry mouth
constipation, palpitation, orthostatic hypotension, rashes, alopecia, haemolytic anaemia,
-leukopenia, urinary retention, oedema, blyrred vision, mydriasis, burning sensation of
tongue, bitter taste in mouth, sweating arid hoarseness of voice. .
Drug Interactions—~Pyridoxine antagonises levodopa. Methyldopa, haloperidol,
phenothiazines, papaverine, reserpine andfphmytoin reduce its anti-parkinsonism effect,
Potentiates anﬁ-lriypertens'ive drugs. Risk of hypertensive crisis with MAQ inhibitors. Risk
-of cardiac arthythmias with sympathomimetics. - _ &
Altered laboratory values—Increases blood urea, SGOT, SGPT, LDH, bilirubin,
_alkaline phosphatase, PBI, and causes positive Coomb’s Test, -
Dosage.~Oral, initially 125-500mg daily in divided doses after meals ; increased,
gradually, at intervals of 2-3 days, to a maximum of 4g daily in divided doses.
Overdosage.—Signs and symptoms—Anorexia, nausea, vomiting, confusion, headache,
insomnia, dystonic and involuntary movements, hypotension and cardiac arrhythmias.
4 ?Z:atment.—Empty stomach by gastri¢ lavage ; normal supportive measuresand L.V,
uids. .t L | S ' .
Pyridoxine may reverse the effects.
1.7.3. Dopa Decarboxylase Inhibitor




National Drug Formilary and Essentiol Drugs List 1989 No.'43 A 515

S CARBIDOPA.
. (Used in combination with Levodopa)
Dosage form.—Tablets : e By i
-10mg Carbidopa plus 100mg Levodopa (10/100) -

25mg Carbidopa plus 100mg Levodopa (25/100)

25mg Carbidopa plus 250mg Levodopa (25/250)

Mode of - action.—Peripheral dopa decarboxylase inhibitor, thereby increasing the
amount of Levodopa reaching the brain,

"~ Pharmacological frqperﬁes.“—?btentiat_m- the- effect of levodopa, the dopaminergic
- receptor stimulant in the brain substantia nigra, - ' '
 Uses.—As for Levodopa. It is usually used in conjunction with Levodopa. -
- Precaytions and Adverse Reactions.—As for Levodopa.

Dosage.—~The combination of Carbidopa with Levodopa enables the effective dose of.
levodopa to be greatly reduced, thereby minimising many of the dose—limiting adverse
effécts of levodopa given alone. In combination with carbidopa, the daily dose of levodopa
rarely exceeds 1-1.5g. - . .

'i‘ablet._—One (10/100) or one (25/100) thrice daily, increasing to two (10/100 or
25(100) thrice daily or on alternate days ; changeto 25/250mg tablets if more is needed, up
to mazimum of 6-8 tablets/day in divided doses after meals. :

-Overdosage.—As for Levodopa.- Increased incidence of abnormal involuntary move-
ments. Yo g S ' '
Treatment.—As for Levodopa.

1.7.4. Other_ Asti-Parkinsonism Drugs. _
Other useful drugs are Amantadine and Br&mocriptine.
2. ANAESTETIC DRUGS o o
Anaesthetic drugs are discussed under the following headings :
2.1. General Anaesthetics and Oxzygen. o
© 2.2, Premedication Drugs. ' '
. 2.3. Adjuncts to. General Anaesthetics.
- 2.4. Local Anaesthetics. " : =

2.1, General Anaesthetics and Oxygen.—General anaesthetics produce reversible loss of
consciousness accompained by analgesia and muscle relaxation. The ideal general anaesthetic
should be éasily administered, provide quick induction, be stable, non-flammable, metaholi-
cally ‘inert, produce adequate analgesia, muscle relaxation, be rapidly eliminated so- that
recovery would occur quickly and be free from adverse effects. No single drug possesses all
these ideal properties. Excopt for short minor procedures, the use of a single anaesthetic
agent to produce general anaesthesia has been replaced by balanced anaesthesia:

Balanced anacsthesia employs judicious combination of drugs to achieve optimal
anaesthesia with minimal toxicity so that the recovery of protective reflexes is possible within
a few minutes of termination of anaesthesia. It usually involves the use of an intravenous
anaesthetic for induction ; inhalation anaesthetics, oxygen and adjuncts to general anaesthe-
tics for maintenance of anaesthesia. o _ :

2.1.1. Inhalation Anaesthetics.—These are volatile liquids or gases. T'o prevent hypoxia

they are usually given with oxygen. ' :
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. mble: 4 .-QXp_l'osiv&at*gQﬁcentxationé ﬁec&ssary for
mpatho-adrenal activity and increases circulating
catecholamines. Skeletal muscle relaxation is adequate. Recovery-is prolonged and it is
irritating to the respiratory tract. It:produces ahigh incidence of. postrahaésthetic' nausea
and vomiting, B _i'::_‘_.l,‘;—gﬁzf,_-, SN BUgens 43 : =S5 i
It is occasionally used in paediatrics : !é—supfsl‘éh'z"e‘nti tonitrous’ oxide-oxygen mixtures,
but becauseitis inflammable and irritant it jshecomingobsolete,: . . .- .
Precautions.—Do not use diathermy. | SEN T L L T
. Drug Iteractions—Potentigtes curariform .neuromuscular blocking drugs,, Premedica-
tion with anti-muscularinic drugs may minmise.excessive bronchiatgecretionsy . .
Adverse effects—1It produges a high incidence of nausea and, yomitin g, Transient slight
abnormalities in the reﬁlqts‘of,liﬁi.ﬁ;%%}quts)bami,\esﬁ."ré orted. Other transient
effects include reduced unrinary-cutput;hyperglycaemia,” teduced ‘intestinal “torie  and
Dot R WL S B Q050 R 8 Deoeliutitet

motilfty‘-f = ot s ;I’E-..’-"-' R '. =
' or induction; 10 t0'30 per cent

ey

Dosage.—From an open mask o¥'a suttable vaporiser: Fo ;
ether vapour in oxygen or i1 nitrous oxidé/oxygen mixture is generally required: For main-
~  tenance of surgical anaesthesia, 5 per cent i¥ used. S "

Halothane is a volatile liquid boiling at 50°C. It is the most widely used of the volatile
-agents. It is an extremely convenient anaesthetic; “being potent:and hontirritant.’ Induction
is smooth and reasonably quick. It is used|for maintenance of anaesthesia in major suigery
and to supplement the ansesthetic action; of nitrous oxide-oxygen mixtures in balanced

Halothane should be used for the influction of anaesthesia-in ‘childrén and ia short
procedures where rapid recovery is.needed. Induction is slow (about 5 minutes) and so this
1s often achieved with thiopentone sodium. | Halothane is however used alone fo patients with
poor veins, : AT R o S

Concentration of up:to-5 per cent mixed with atledst.25 pet cent -qxygeriare used alone
with nitrous oxide-oxygen miztures. Recovery is less prolenged.than intravenous anaesthetic
agents. Halothane will produce moderate muscle relaxation, but use of specific muscle relax-
ants may be necessary where there is need T s

radditioqal relaxation. : e
Adverse effects.-Halothane has three jmportant adverse effécts rnimely » hypotension,
respiratory depression (rapid, shallow byeathing) and cardisc. arrhythmia. . Halothane,
especially when admm!steredrepwed% oyex short periods, can cause .impairment,of liver
function and rarely hépatocellular jaundice|may oceur,  especially in obése patients, The risk
is. great when: the inferval between repeated. administration is less than 6 weeks. The hypo-
tensive effect is. proportional to_the, concentration of the anaesthetic ‘administered. Hypo-
tenision is an advantage inl gperations whereja controlled refatively bloodless field is required.
Dosage.—Using  a.suitable vaporiser. :|For induction. : a.1.to 4 per cent concentration,
vaporised by a flow:of oxygen,or'a nitrqus oide-oxygen mixture, Children, 1.5.-2 per cent, For
maintenance, 0.5 to 2 per cent, adults and children. : o

4

: Eoawndial o _._-'_.-.__-‘ , .
" NITROUS OXIDE -~ =~ -~

. N’mausomdemw&wwsmellmgynon Iosmegasmthlow anawthenc Potency.but a
marked analgesic action. It is relatively nonktoxic. It is widely used for induction and main-
tenance of anaesthesia. It is also used as g carrier gas for other volatile agents in general

anaesthesia. More powerful inlialational 'ahd intravenous anaesthétic agents and narcotic
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1

analgesics are given to.increase its %eﬁék?iéﬂdﬁ’w’ﬁe’nf necessary. Due to its good analgesic
_gqp?zﬁ%_it.i%iwmi useful as the sole analgesic in dentisiry and in the second.stage of Iabour.
- However, it.shonld not, be nsed. to: produce analgesia of slight narcosis forlonges than 48
- hours (e.g. in patients receiying artificial: tespiration) because of i3 tendency to produce -

orlpels " ol ieietm e e e s w tea g

..-.,: NitEons, oxide does.. not appear to. haye any serious effects onrthe capdiovascular ar
‘veptilatory systemsor'on.the liver, kidneys,or metabiolic function, provided thatan adequate
concentration of oxygen and yentilation are maintained.  However, nitrous oxide may have

. a slight depressant effect on the cardiovascular and ventilatory systems pader some circum-

; :

- stances and a. sympathetic: stimulating effect if. given during.administration of halothage.

< Asatiton ol diffis ntd spacs i Siguld ot b6 id i patints it an_ti
contaiding closed sface, such’as tension pPretraothoiax, pulmonary air eysts or intestinal
obstruction and during pneumo-encephalography. Diffussiorr hypoxia may dévelop after

- discontinuing prolonged pitrous oxide anaesthesiz, and it is advisable to. administer oxygen

briefly during emergende from anaesthesia. e o il s

-+ Dosagei~Foi- anilgesid, 25 to' 50 per‘cent nitrous oxide with 75 to 50 per rent oxygen.

For:fiiduction’ of anassthesia, 80 pér cent nitrous oxide with 20 per cenf oxygen for two or

~ three minutes, For maintenance, between 50'per éen nitrous oxide with 34 per cent oxygen
' depending ypon the amount of suppl. g gt

emtmt&r_l,agf:mgs%

0™ s 5 i

Pyl st e e @ TOREGEN | oy it

... Oxygen has 0. angesthetic.-properties: as such but is-4n- invalushle gaseons adjunct to
 anaesthesia. It is administered in concentration varying from 20 to 50 per ceité-iz; conjunc-
ion with nitrous oxide and some volatile, anaesthetics like ether and halothane, alone or in

- -Other Uses~+Oxygen is administered by inhalation to correct hypox¥aemia inconditions

- causing-under ventilation of'the lungs, such as exacerbations of chronic bronehitis; pnea-
- monia or’pulmpiary ‘oedema; in extensive fibrosing alveolitis or in citéulatory failure
associated with conditions such as myocardial infarction or after cardiac arrest.Itisalse used
in.agphyxia in the new-born, and ininfints:: Concentrations ranging fram 30 to 100 per; cent
are employed,. o . _ o
s Bu1iZs Intravenous Anaesthetics~—Intravenous anaesthetics are mainly used for the rapid
inductior ‘of anaesthesia which is then tnaintained with an appropriate inhalatior: agent such
as nifrous oxide-oxygen. They may also be used alone to produce a- light fevel of narcosis

- for short surgical procedures. -All the intravénous dgents except ketamine depress cerebral

function-and -can: cause: respiratory depréssion and hypotension. Facilities for providing
- resuscitation:mustbeavailabless 7ot oo e T T e
Larje dises sholid bs avoidedin boieiisssehe rapdly cross che. plincntal
 barrier, They are contraindicated in patients Where there is no direct access to the air-way
or whbs&aqnprotegtad!air-yajé are likely to become obstructed during the Pprocedure e.g. in

molith-or throat suigery,

. Where there is concomitant administration of narcotic analgesic or central nervous
depressant drugs, their dosage should be reduiced., Since there s a great individual variation
in respinise;‘the dosage of these agents should be assessed . for each patient, o dq this,
theéstinated dose shiould be injected over 20 seconds whilé a further 20-30 seconds is needed

toassess the ‘effett before giving any supplementary, dose. Intravenous anaesthetics should

not be given it suficiéntly large doses fo._produce. muséle, relaxation, except for brief
procediires. For tfacheal intubation they siould be followed, bysn inhilations] sequence
‘qn.b};amus&arelaﬁﬂgxgmt - -;_._ B Sk ol LR St _:_._ U e 7 : .

im
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THIOPENTONE SODIUM

Thiopentone is the most widely used anaesthetic but also one of the most toxic. It is
potent and quick acting and is especially suited t providing a pleasant induction. Induction
is generally stnooth and takes 10- 30 seconds. It acks analgesic poperties. - '

. Anaesthesia may be induced in a healthy adplt by injecting 6 to 10 ml of a 2.5 per cent

solution (i.e. 150 to 250 mg) in 30 séconds (‘2 5 per cent solution is -prone to cause venous
thrombosis) and waiting at least one minute before injecting more.” In those with a slow
circulation time (the old, the diseased) injection should be slower. Laryngospasm is com-
paratively frequent. The great rapidity with which a patient may pass through the stages of
anaesthesia means that the first obvious sign of gverdosage may be apnoea -due to its potent
ventilatory depressant effect. Great care is therefore necessary when using thiopentone.
Anaesthesia may be continued by nitrous oxide lsupplemented if neccessary by pethidine or
by another inhalation agent e.g. ether., = w2 X

- Thiopentone should not be given to' knowh or suspected perphyriacs and should be
avoided in patients with a raised blood urea. It is best avoided in patients with marked
congestive heart failure, but with preoxygenation hnd slow injection, small doses ‘can be gives
to patients with other cardiac conditions. It shquld be used with great caution in patients
with bronchospasm or upper airway obstruction, .~ A

Recovery from thiopentone is slow and itls effects persists for 6-8 hours. Return of
consiousness does not imply return of full mental| faculties. Patients are particularly suscep-
tible to alcohol for up to 24 hours after administration, Given by intermittent dosage or by
infusion, thiopentone has a marked cummulative effect which should be allowed for by
reducing the dosage. Dosage should be further reduced when narcotic analgesics are admini-
stered as supplements, - L W - _ A $. %

Dosage.—Intravenous : The dosage required to produce and maintain sraesthesia
- varies widely and depends on body size, physical status, pre- existing diseases, and adequacy
of respiratory and circulatory systems. In pre-medicated adult, initial 100-150mg (4-6ml
of a 2.5,per cent solution) aver 10-15 seconds, repeated if necessary according to patients

sponse after 20-30 seconds. Alternatively; a S(Lngie'hljection of 3-5mgfkg  body weight
is given. : , | - = 4 & '

By continuous intrayenous infusion, as a 12-0.4 per cent solution, according to the
Jpatients response. : : e

2.2. Premedication Drugs—Premedication agents are given before anaesthesia.. They

may be divided into those used for their anti-c olinergic effects and those used for the
sedative effects. Anti-cholinergic’ premedication agents, -usually atropine (orhyoscine) are
used to dry bronchial and salivary secretions which are increased by intubation and the
inhalation anaesthestica. They are also used|ito prevent. excessive bradycardia. and
hypotension caused by halothane, thiopentone, siixamethonium and neostigmine. - :

Hyoscine is a less effective drying agent thap atropine but provides a higher degree of
amnesia. A disadvantage is its tendency to slow the heart rate. = e B

Sedative premedication agents include the marcotic analgesics (morphine, pethidine),
anxiolytics (diazepam) and neuroleptics (e.g. ch orpromazine). These drugs are described
in other sections of this formulary. £ 75 ' : e

2.3. Adjuncts-to General Anaesthetics.—Dru s used as  adjuncts- to anaesthesia fall into
tWo categories : premedication agents and neurgmuscular blocking agents. A number of
these drigs aréalso given practically for other piirposes and are discussed in more details to
other sections of the forulary. They also facilitatg induction and diminjsh overall anaesthetic
requirements by enhancing'the effect of the anaesf%etic agents, Large dosesshould be avoided
as they also enhance the respiratory depressant and hypotensive effects of anaesthetics. =~ .

The narcotic analgesics (morphine, petbﬂirliné) provide additional. andlgesics during
surgery, and post operatively. They are the m{st common premedication agents, usually
administer an hour before the operation, ; . >
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There is a trend towards the use of the oral premedicating agents such as diazepam,
given the night before and on the morning of the operation. Alternatively, promethazine or
chlorpromazine may be given. The phenothiazine derivatives have useful antiemeticaction
which may prevent post-operative sickness, but theg increase respiratory depression and
hypotension ; large doses should therefore be avoi ed. Barbiturates should be avoided,
especially where pain is present, as they cause restlessness and confusion. '

Premedication in Children—Oral or rectal administration is premedication general
injection where possible, butisnot altogether satisfactory. Diazepam may be given. Thic-
pentone is rarely used. ¥ _ :

23.1. Antﬁkkoh}zes;a'ases - :
; | -NEOSTIGMINE

Dosage fmm.—TabIet, 15mg, Injection, 2.5mg/ml in Im! ampoule,

Mode of action.—Reversible anticholinesterase. )

Pharmacological properties.—Constricts the pupils and reduces raised intraocular
pressure ; stimulates skeletal muscles paralysed by curariform agents, stimulates intestinia
smooth muscles. - ' _ -‘ : _ _ '

Uses.—Termination “of effects of ' competitive neuromuscular blockers ; myasthenia
gravis ; intestinal atony especially post-operative ; ileus ; atony of urinary bladder,

Adverse Reactions.—Alopecia, vomiting, abdominal cramps, diarrhoea, miosis, involun-
tary muscle twitchings, general weakness and fatigue, bradycardia, hypotension.

~ Dosage.—15-30mg thrice daily. Injection 0.5-2.0mg im.

Overdosage.—Symiptoms and signs—Exaggerition and persistence of adverse reactions,
extending to bronchospasm, paralysis of respiratory muscles and death,

Treatment.—Atropine injection and supportive measures,

2.3.2. Depolarising Muscle Relaxants—They act by mimicking the action of acetylcho-
line at the neuromuscular junction. Because the receptor membranes are now fully
activated, the end plate is refractory to acetylcholine and a depolarisation blockade occurs,
Paralysisis preceded by muscle fasciculations that are usueally visible, This type of blockade
is not antagonised by anticholinesterase drugs.

They produce rapid, compléte and predictable paralysis, and recovery is spontaneous,
Unlike the non-depolarising muscle relaxants, their action cannot be reversed and their
clinical application is therefore limited.

SUXAMETHONIUM

Suxamethonium is the only commb_n]y used drug among the depolarising blockers,
- With a 5 minute duration of action, it is the ideal agent for passage of endotracheal tube but
may be used in repeated dosage for longer procedures, ‘ .
Prolonged muscle paralysis may occur in patients with low or a typical plasma pseudge
cholinesterase enzymes. Prolonged paralysis may also occur in dual block which oceurs
after repeated doses of the drug have been used, and is caused by the development of a
non-depolarising block following the primar depolarising block. All patients with grolonged
muscle paralysis should be given artificial ventilation. Dual block is diagnosed by giving
a short acting anticholinesterase such as edrophonium. If an improvement occurs the block
is treated with = neostigmine. g L :
Indications.—Depolarising muscle relaxant of- short duration.
_ Caution.—Suzamethonfum is contra-indicated in severe liver disease and in patients
with burns, - ' .
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Dose.—By intravenous injection, 20-100m (as the chlonde) accordmg to the pat:ent s
needs. By iv. infusion, asa 0.1 p&r cent solun n in dextrose or sodium chlonde infusion,
Z-Smgfxmnute (2-5ml/minute). -

2.33. Non-Depolarising Muscle Relaxants.;-Drugs of this group mc]ude panmromum.
and tubocurarine. They cause blockade by competing with acetylcholine at the receptor
site at the neuromuscular junction. They arg best suited for the production of paralysis -
of long duration. They have a slower, less complete action than the depolarising agents,
and should be avoided in myasthenia gravis| The action of the non-dcpolansmg agents
can be reversed with anticholinesterase such as neostigmine.

PANCURO ,IUM

Pancuronium is a synthetic bisquarternary ammonium steroid that produces a non-

depolarising neuromuscular block. It has replaced tubucumnne as the drug of chmce
: formajor surgery.

- It is approximately five times more potent t} tubocu:anne It also has the advantages
of a quicker onset of action and of not causing significant histamine release or significant
changes in blood pressure. There is no evidence that it causes ganglionic blockade and
hence does not cause hypotension. There is efldence that pancuronium may increase the
heart rate, cardiac output, and arterial pressure), probably because'of its vagal action and/or
stimulation of cardiac adrenergic receptors. Therefore, the drug is indicated where these
effects are desired. It Ay however produce oL asional ventncular extmsystoles

Dgse.—By intraveneous injection, initially for mtubatmn, 80-100 mcrogramsfkg -
 after. intubation, 20-80 micrograms/kg, ancllIEubsequently 30-40 nncrograms[kg (every
20-40 minutes, according to patient’s response)

Children.—Initially, 60-80 micrograms/kg,

Neonates—Initially, 30-40 micrograms/kg then 15-20 mlcrograms}kg
* Intensive care, by LV. 60 micrograms/kiy every 1-1} hours ;

By im. injection, 30-60 micrograms/kg every 1-2 hours,

TUBOCURARINE | |

Tubocurarine may be regarded as the standard non-depolarising muscle relaxant but

its use has declined in recent years. It starts t( act between 3-5 minutes and lasts for about
30 minutesafterinjection, It often causes an erythematous rash on the chestand neck and this

is probably caused. by histamine release. Onset of blockade is invariably associated with
. hypotension, and this, though transient, is d gerousm poor-nsk patlents '

Dose—By i. v. injection, initially, 10-15mg, then supplements accor&mg to the
" patient’s response, of 5 mg to a maximum of 4fmg..

- Children—Initially, 330 micrograms/kg, then 1/3 of the initial dose.

' 24, Local Anaesthetics—Local anaesthetic drugs act by preventmg the generation and
conduction of impulses along nerve fibres. Tllley do this by preventing the sodium. influx
through the cell membrane, which is necessary for the generation of the action potential, and
by competing with calcium at some site that controls the permeability of the membrane. The
blockade caused by local anaesthetics is howeyer completely reversible. The smaller the
nerve fibre -the more sensitive it is so thata differential block may occur when the smaller
fibres carrying pain sensation and automatic i pulses are blocked. :
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The drugs used_ vary widely in their potency, toxicity, duration of action, stability,
solubility in water and ability to penetrate mucous membranes. These variations determine
their -suitability for surface infiltration, regional, epidural, and spinal * anaesthesiz. In
estimating the safe dosage of these drugs, it'is important to take account of the rate at which
they are absorbed and excreted as well as their potency. Other pertinent factors worthy of
consideration are the patient’s age, physique, and tlinical condition ; the degrce of

- vascularity of the area to which the.drugs are to be applied, and the duration of administra-
tion. . .
* Prolongation of action by vasoconstrictors—The duration of action of a local anaesthetic
is proportional to the time during whichit is inactual contact with nervous tissues, Comnse- _
-quently, procedures that maintain. the localization of the drug at the nerve (i.e. use of vaso-
constrictors) greatly prolong the period of anaesthesia, and can reduce the systemic
toxicity (where large volumes are used). Adrenaline (1 in 200,000) is commonly used ; while
in dental surgery up to 1in 80,000 (I, 25mg/100ml) of adrenaline is used with local
anaesthetics, =, i e T )

Higher concentrations are occasionzlly used but thereis no justification for this. The
total dose of adrenaline should not exceed 500.micrograms and it is essential not to exceed a
concentration of 1in 200,000, if more than 500ml of the mixture is to be injected. A vasocon-
strictor should not be used for nerve block of digits and appendages. For obvious anatomics
reasons, the whole blood supply may be cut off by intense vasoconstricticn so that 1} ¢ organ
may be damaged or eve n lost. : ' '

- Local anaesthetics. containing adrenaline and. norzdreraline should not be used in
patients taking tricyclic antidepressants because of an increased - risk of cardiacarrhythmias
and hypertension. This restriction does not apply to patients on monoamine oxidase
inhibitors. - e '

Toxicity.—Toxic effects associated with the local anaesthetics are usually a result of
excessively high blood concentrations. The main effects are excitation of the CNS (nervous-
ness, and convulsions)- followed by respiratory depression. Less commonly, the cardiova-
scular system is depressed. Hypersensitivity reactions occur mainly with the ester-type
local anaesthetics such as amethocaine, benzocaine, cocaine and procaine. Toxicity may
occur with repeated dosage due to accumulation of the drug ; in such cases smaller doses
should be given. Toxic effects may also occur if the injection is too rapid. Local dnaesthetics
should not be injected into inflamed or infected tissues nor should they be zpplied to
the traumtised urethra, Under these conditions the drug may be so rapidly absorbed that

a systemic rather than local reaction is produced. - .

Uses.—Local anaesthetics are generally used for minor operations when loss of con-
sciousness is neither necessary nor desirable and also as an adjunct to major surgery to
avoid deep general anaesthesia. A local anaesthetic is seldom used alone for major surgery
not because of its impracticability but because patients prefer unconsciousness. Local
anaesthetics can also be used topically for short periods to give relief from local pain and
itching (but skin allergy is common). S

. LIGNOCAINE

« Lignocaine is employed as the hydrochloride salt. It is the most ‘widely used local
anaesthetic drug. Ttacts more rapidly and is more stable than most other local anaesthetics.
It is effectively absorbed from mucous membranes and is a useful surface anaesthetic ip
concentrations of 2 to 4 per cent. ' ;

~Dosage. form.—Injection 0.59%, (Sin'g/ml) 1% (10mg/ml) und 2% (20mg/ml).in 20ml
ampoules and 50m] vials. Except for surface anaesthesia, solutions should not exceed 1%, in-
strength. The duration of the block (with adrenaline) is'about 13 houts. : '
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Uses—Local aniesthesia by surface| infiltration, rellgmna, ep1dura1 and caudal
routes ; dental anaesthesia,

_Cautiom.—-Epi!epsy, hepatic impairment, 1mpazred cardiac, conductmn, bradycardza
Reduce dose in elderly or debililated patients. Resuscxtatnre equipment should be avmlable

Conira-Indications—Myasthenia gravis, hypovolaemia, complete heart block Do not
use solutions containingadrenaline for anaesthesia in appendages. .

Side. effects—Include hypotension, br j_ycardxa, cardiac arrest, agltatmn, euphonal
respiratory depression and convulsions. :

Dose~Adjusted according tothesite ofjoperation and response ‘of the patient.

(a) By injection.—Maximum dose is 200mg o1 500mg with solutions wh.lch also
contain adrenaline, Maximum dose of adrenaline is 500 micrograms.

(5) Infiliration anaesthesia.—0.25-0.5 per|cent with adrenaline in 200,000, usmg 2—50m1.
of a 0.5 per cent solution in minor surgery and up to 60ml in more extensive surgery.

(c) Nerve block.—With adrenaline 1in 200 000, 1 per cent to a maximum of SOmI, 2 j)er
cent to a maximum of 25ml. -

- (d) Epidurai and coudal block.—With hdrenaline 1 in 200000 1 per cent to a maxi-
-mum of 50m} 2percenttoamaximumo!25ml

(€) Surface anaesthesia.—Usual strengths, 24 per cent. For mouth thtoat and uppet
gastrointestinal tract,1-4 per cent, to a maximum of 200mg. :

Others.—Other commonly used local ¢ aesthetl_c is Bupivacaine.

3. CARDIOVASCULAR SYSTEM DRU S
Drugs acting on the ca:dnwascular system (CVS) are d:scusscd under the fo]lomng

headm%s ,
Cardiac glycosides ;
3.2. Antianthythmic Drugs .
3.3. Antihypertensive Drugs
3.4. Anti-angina Drugs :

3.1. Cardiac Glycosides.—Digitalis is the common name given to the cardiotonic
drugs which are mostly extracts of the digitaliy plant leaves and seeds, The cardiac glycosides
are the active principles of these extracts. The two commonly used cardiac gl}'comdes
are digoxin and digitoxin. Digoxin is the drug of chojoe. -

DIGOXIN

* Dosage _forms—Tablets 0,25mg ; Oral Solutlon, OOSmg]m] 025mg[ml mjechon
0.25mg[m1 in 2ml ampoules.

Mode of action—Inhibits sodium— stassium ATPase thereby allowmg entry of
sodium and calciumions into the myocard1a1 cell. The calciumions bind to troponin
which is an inhibitor of actomyosin complex. The uninhibited comblnatlon of actin-
myosin results in myocardial contraction. |,

Pharmacological properties—Increases the force of contraction (posmve inotropic
effect) while reducing total oxygen consumiption; it thus increases the efficiency of the
heart, slows the heart rate (negative chmnot}omc effect) by both direct and indirect vagal
acﬁo:;jlprolongmgthe :e:&acto:ypenod m:;tna and Bundleof I-Izs itincreases myocardial
excitability.
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Uses.—Congestive heart failure Atrial fibrillation—reduces ventricular rate but does
- not convert fibrillation to sinus rhythm. Supraventricular tachycardia Atrial flutter.

~ Precautions.—Caution in hypokalaemia and in those concurrently using potassium
wasting diuretics (thiazides), recent myocardial infarction, hypothyroidism, the elderly
and those with renal failure. : '

Adverse Reactions—Nausea, vomiting; btadyca:di'a; heartblock, anykind of arrhjrthmias
but characteristically pulsus paradoxus and ventricular tachycardia and gynaecomastia,

- Drug’ Interactions—Thiszides and related . diuretics cause hypokalacmia which

predisposes to digitalis toxicity. Cholestyramine reduces its absorption. _
Dosage.—Oral 0.25mg 2 or 3 times daily until digitalised (i.e. heart rate 60-80/min))
thexéﬂ;125—-0.5mg daily. .I.V. 0.5—1Img initially, then 0.25mg evéry 4-6 hours ; mionitor
Overdosage—Symptoms. and signs—As for Adverse Reactions. Treatment Stop
digoxin; Symptomatic treatment; LV. KCL 40m in 500ml 5 per cent Dextrose in-water
over 1-2 hours. Monitor ECG and check serum potassium.
Forbradycardia : atropine 0.6mg i.m.

For ventricular arrhythmias,iv. lignocaine, phenytoin, or proPraﬁoIoI. e
3.2, Anti-Arrhythmic Dfugs.—-Maﬁagemcnt of an arrhythmia requires = precise
diagnosis of the type of arrhythmia. Drugs used in supraventricular arrhythmias include
digoxin, beta-adrenoceptor blockers and quinidine. Those used in ventricular arrhythmi
include lignocaine, procainamide, phenytoin, and beta adrenoceptor blockéts. Tthey may
be broadly classified as membrane stabilizers, beta adrenoceptor blockersand calcium entry
antagonists, e e .

3.2.1. Membrane Stabilizers—These include quinidine, procaimamide, ‘lignocaine

and phenytoin, o i )

LIGNOCAINE | .
Dosage form.—Injection 20mg/ml (Hydrochloride) in 5 mlampoul,
Mode of action.—Membrane stabilizer. '

P}‘zarmacalogfcaf properties—Prolongs effective refractory period of myocardium.
Uses.—Ventricular arrhythmias occuiring during acute myocardial infraction.

Precfumbm.—Coﬁtraindicated. in supraventricular tachycazdias,;'h:cart block, Stokes
Adams syndrome, hypersensitivity to amide-type local anaesthetics. Use with caution in
patients with hypovolaemia, shock; heart block, hepatic or renal impairment. -

: Adoerse Reactions.—Vomiting, hypotension, bradycardia, cardiac arrest, light headed-
ness, drowsiness, dizziness, tinnitus, blurred vision, convulsions, coma, respiratory depres-
sion, allergic reactions and soreness at side of i.m. injection. ; ¢
Jrug Interactions—Propranolol potentiates, while phenobarbitone and phenytoin
inhibit its effect. - . .

Dosage.—1.V., 50-100mg at 20-50mg/min repeated in 5 minutes if necessary.
No more than 200-300mg in 1 hour. = . _
Overdosage—Symptoms and. signs—Drowsiness, confusion, dyspnoea, prolonged -
P-R interval, widened QRS complex, inerease in arthythmias, convulsions, respiratory
depression and cardiac arrest. y :
Treatment—Stop injection. Symptomatic and supportive treatment,
Give i.v. diazepam for convulsions. R
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3.2.2. Beta-Adrenoceptor Blockers |

PROP OLOL '
- Dosage forms.—Tablets, 10and 40mg (E;:Eochlonde) Injectlon, lmg (Hydrochlonde)
in 1ml ampoule.
Mode of action.—Non-selective betarad:enooeptor blocker wﬂh mem‘brane stablhsmg
action but without intrinsic sympathomimetic activity.

- Phariacological propertzes .—Decreases heart rate, cardiac ougut and blood pressure ;
‘myoca:dlal oxygen.consumption is reduced ; antiarrhythmic. decreases spontaneous
rate of depolarizatior of ectopic and slows conduction in atrial and A-V node ;

increases airways resistance and groncho- nstnct:lon

: Uses.—Hypertension, cardiac arrhythimias including both supraventﬂcular and ven-
_ tricular arrhythmias, digitalis-induced p yﬂn:mas and anaesthetic agents—induced
.. arrhythmias ; angina pectoris ; prophylaxis of migraine. Hypertrophic obstructive cardio-

myopathy ; ad_]unct to alpha ad:enoceptor} blockers in the management of phaeochromocy-
toma.

Precautions --Cont.ramd.tcated in br nchlal asthma congestwe heart failure, sinus

bradycardia. Avoid abrupt discontinuation of therapy in coronary or thyrotoxic patients.
Care in diabetes, as premonitory signs anLd symptoms of hypoglycaemia may be masked.

Aduverse Reactions—Bradycardia, - ALV block, congest:we heart failure, Raynauds
- phenomenon, paraesthesia of hands, hgﬁt eadedness, insomnia, deprcssxon, hallucination,
loss of memory, nausea, vomiting, abdompﬂ cramps, diarrhoes, constipation, mesenteric
la::terg thrombosis, ischaemic colitis, bronchospasm, rash, agranulocytosts ‘reversiblea-
opecia.
Drug Interactions. —Reduced A-V co: duc’non with digitalis ; antagonises bronchodlla-
tors. Produces increased risk of hypotension, syncope, vertigo when used with reserpin.

Altered laboratory values—Increased|values of blood urea, SGOT, SGPT, LDH and
alkaline phosphatase. '
-Dosage.~Oral: Hypertension : 40mg thce dsuly mcreamng to 160-480mg[day1n 3to4
doses, combined with diuretic.

_ Arrhythmias : 10-30mg 3 or 4 times daily.
Angina pectoris : 10- 40mg 3 or 4 times dzuly
Mlgra.me 80-240mg/day in 2-4 doses.
Hypertrophic obstructive ca.tdmmyoﬁathy 20- 40mg 3 or 4 times dale
Injection : 1-3mg i.v., may be repeated after 10-15 minutes.

" Overdosage.—Signs and symptoms :| Severe bradycardia, hypctensu)n. T:eatment-—
For bradycardia, use i.v. atropine, 0.25-1}0mg ; for bronchospasm, use aminophylline and
adrenaline ; for hypotension, use adrenalj

'oxmanddmrencs : 3

adk Others—Other anti-arrythmic drugs in use are phenytum, Procainamide and Quini-
e. 5y

3.3. Anti-Hypertensive Drugs _\
3.3.1. Thiazide Diuretics !

BEND I}OFLUAZIDE

Dosage form.—Tablets, 2,5 and Smg

Mode of action.—Inhibits sodium reabsorption mainly. at the. prommal pa:t of the
distal tubule,

Pharmacological pfopmies.——lnduces diuresis and lowers blood ptessure.-'

e or noradrenalme for cardiac fa.tlure, use dig- -~
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. Uses—Qedema assoc;ated. with congwtwe heart failure, nephrotic syndrome, cirrhosis
of liver, Mild hypertension (useful alone) Moderate to severe hypertension (in combination
with other drugs).

Dmbetes insipidus. . B
Idlopathlc hypercalmuria

Precautions.—Contraindicated in renal failure ; may precipitate or aggravate diabetes

mellitus and gout ; may predisposé to digitalis tox1c1ty Cautxon in renal or hepat:c impair-
ment,

Adverse Reactums -—-Hypokalaerma, hyperglycaelma, hyperuncaemla, rashes, throm-

_bocytopenia.
Drug Interactions. ——Predlsposes to d.tgntahs tox1c1ty

- Dosage.—~Hypertension, 2.5-5mg in the morning. -
- 3.3.2. Direct Vasodilators

_ ' HY DRALﬁZINE
Dosage form. —-Iujec'uon, Zﬂmg in Iml ampoule
Mode of Action—Direct vasodilator,
Pharmacological properties : "Antihypertensive.

Uses.—Moderate to .severe hypertcnswn Hypertensive emergencies. Congestive
Heart Failure.

Precautions ——Contramdlcated in coronary‘ artery disease, rheumatic valvular disease
and early pregnancy. Obtain full blood count, LE cell preparation and antinuclear antibody
(ANA) titre before and periodically du.rmg the prolonged treatment.

Stop treatment if patient dcvelope malalce, fever, chest pain, or other unexplazned
symptoms or if ANA titre 1ises or LE cell reaction becomes positive.

Adverse Reamam .—Headache, anorexia, tachycardia, palpitations, hypotensmn_
angina pectoris, paradoxical hypertension, - diarrhoea, rash, ‘Lupus erythematosus-like
syndrome, arthialgia, peripheral neuropathy responsive to pyridoxine, anaemia, leukopenia
agranulocytosis, thrombocytopenia, lymphadenopathy; splenomegaly and fluid retenuon

Drug Interactm —Potentiated by antihypertensive drugs. Altered Iaboratory values,
Positive ANA titre, LE-cell phenomenon a.nd direct Coombs’ test. Increased. plasma
r_emn actzvu:y, o
_ Dosage. —Injectmn, 20-40mg i.v. slow1y as infusion or i.m., tepeated as neceasaty

4-8 hourly.

Overdosage.—Symptoms and S:@S—Hy;potenmon, tachycarcha, headache, myocardial
ischaemia, cardiac arrhythm.la and shock. Treat shock with plasma expander. Dtg1ta11zatlon
maybenecessary :

PRAZOSIN

.Dasageform —Tablet, 1,2, and Smg sive
- Mode afActwn.——Dlrect vasodilator ; also mth post-aynapt:c alpha Iadrenerg:c block-
ade. :
P}xarmaco!ogmal properties ——Ant:hypertenswe
Uses.—Hypertension, congestive heart failure.
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Precantions.—First dose syncope espe[mally with laige initial doses or rapid dose
increase. Caution in renal function im ent. - - _
Adverse Reactions.—Postural  hypotension, tachycardia, palpitation, weakness,
dizziness, headache, drowsiness, nausea, sypcope, impotence, Urinary incontinence, nasal
congestion, tinnitus, rashes, blurred vision, reddened sclera, pigmentary mottling cataract
retinopathy. : e ¥ i o B
Drug Interactions.—Potentiates other antihypertensives ; increased risk of hypotension
with beta adrenoceptor blockers. : ' P _
Dosage : _ : ! : . . T
(a) Hypertension : 0.5-Img, 2-3 times flaily, increased every 2 days to a2 maximum
of 20mg daily. ' T '
(5) Heart Failure : 0.5 initially,
4-20mg daily. e
3.3.3. Beta-Adrenoceptor Blockers

en 1mg, 3-4 times daily ; maintenance dose

_ PROP
. See 3.2.2., under Anti-arrhythmic D
therapeutic group of Beta-adrenoceptor bl¢
3.3.4. Centrally-Acting Drugs :

METHYLDOPA
Dosage form.—Tablets, 250, 500mg. . o e ¥ v
" Mode of action.—Acts centrally and peripherally both directly and indirectly by forming

alpha methyl noradrenaline, a false transmitter. Thus, it reduces brain and peripheral stores -
of moradrenaline, i ; g ; ! "

Pharmacological properties—Lowers the ':Iood pressure.
Uses.—Hypertension. ' -

gs .Propranoibl is used here to represent the
cking drugs. ;

epatic disease e.g. hepatitis and cirrhosis.
Lv. injection. Caution in renal impairment.
since it is removed by dislysis. :

Precautions.—Contraindicated active
Paradoxically, hypertension may occur on
Dialysis patients may be difficuit to control

- Adverse Reactions—Sedation, postural| dizziness, nausea, vomiting, fever, parkin-
sonism, night-mares, depression, bradycardis, cedema and weight gain, impairment of liver
function, positive direct coombs' test, lytic anaemia, loss of libido, impotent, breast

ent, gynaecomastia, nasal stuffiness, rashes, arthralgia, myalgia, lupus erythema-
tosus ; : _ - ;g -

Drug Interactions—Potentiates other antihypertensive drugs. | -

Dosage.—Oral, 250mg 2 or 3 times daily initially, may be gradually increased to 2-3g
daily in divided doses. e

Child—10mg[kg/day in divided doses,{may be increased to 55mg/kg/day.

3.3.5. Other Antikypertensive Drugs—Direct Vasodilators—Diazoxide, Minoxidil,
Sodium nitroprusside Alpha—Adrenoceptor Blocker—Phenoxjbenzamine. Centrally-
Acting Drugs.—Clonidine, Reserp. ine, :

3.4. Anti—Angina Drugs

3.4.1. Nitrates and Nitrites
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-~ CLYCERYL TRINITRATE

Dosage form.—Tablet (sublingual) 0.5mg _ _

Mode of Action.—Dilates peripheral vessels, thereby reducing the cardiac work and
relieving angina, - I , : "

Pharmacological properiies.—Antiangina. '
i Uses.—Prevention of angina pectoris, Treatment of angina pectoris. Congestive heart
atluge. _ o

Preca};m.—Conttaindicated_in early myocardial infarction, severe anaemia, increased
intraocular pressure, increased intraceranial pressure, postural hypotension, and hyper-
sensitivity to nittes of nitroglycerin. Tolerancemay develop.

Adverse Reaction.—Throbbing headache, dizziness, vertigo, palpitation, tachycardia,
syncope, nausea and vomiting, rashes, - : : _

Drug Interaction.—Alcohol increases cerebral ischaemic symptoms (dizziness, weakness,
palpitations, syncope). ' '

.. Dosage.—Sublingual Tablet : 1 tablet (0.5mg) under the tongue immediately upon
indication of attack; repeated asneeded, :

Overdosage.—Symptoms and signs—severe headache, blurred vision and dismuth
Treatment—Discontinue drug and treat symptomatically, -
4. DIURETICS | | -

Diuretics are described in this section under the following headings :
4.1. Thiazide Diuretics ; pa -
4.2. Loop Diuretics ;

4.3. Other Diuretics,

Diuretics are drugs used to increase the volume of urine excreted by the kidneys,
with a net loss of sodium and/or chloride ions (black of renal reabsorption of these jons).
They are employed principally for the relief of oedema and ascites, Diuretics are most
effective in the treatment of cardiac oedema, particularly that associated with congestive
heart failure. They are also used in ascites of cirrhosis, nephrotic syndrome, diabetes
insipidus, hypertension, oedema of pregnancy, and to reduce cerebrospinal and intraccular
fluid pressure. Some diuretics have highly specialized usesin glaucoma,

4.1. Thiazide Diuretics :
BENDROFLUAZIDE

Dosage form.—Tablets, 2.5 and 5mg. | C

Mode of action.—Inhibits sodium reabsorption at the proximal part of the distal tubule,
has weak carbonic anhydrase inhibitory effect and ptomotes urinary loss of potassium.

Pﬁmofbg!kalpmpertz‘.«zs.—-Diuretic, antihypertensive, o

Uses.—Oedema due to congestive heart failure, nephrotic syndrome, liver disease ;
Mild hypertension ; As an adjunct to other antihypertensives in moderate to severe
hypertension ; Diabetes insipidus ; Idiopathic hypercalciuia. . '

Precautions.—Contraindicated in renal failure, liver failure, pregnant women, allergy
to thiazides. May aggravate diabetes mellitus-and precipitategout.

- Adverse Reactions,—Hypokalaemia, hyperglycaemia, hyperuricaemia and gout, rashes,

hypovolaemia, thrombocytopenia, anorexia, nausea, vomiting, acute pancreatitis, cholestatic
jaundice. ' :
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Drug Interactions.—Predisposes- to dxmahs toxicity.
~ Dosage.—2.510mg daily ' ' L e !
Others—Other commonly used thiazide diuretics are Hydrochlorothiazide, Hydro-
flumethiazide, polythiazide and Clopamide. - o

4.2. Loop Diuretics—These are also called high ceiling diuretics because they preched
a peak diaresis much greater than other diuretics. They include. frusemide, ethacrynic
- acid and bumetanide. : . - : _

. FRUSEMIDE LR

Dosage form.—Tablets, 40mg Injection : 10mg/ml in 2, 5 and 25ml ampoules.

Mode of action.—Inhibits sodium and Ehloride reabsorption in the ascending limb of the
loop of Honle, - ‘- : -

Pharmacological properties—Potent djuretic.

Uses.—Oedema of cardiac renal or hopatic origin : Refractory oedema, 3 Eariy phase of
acute rennal failure ; Symptomatic hypercalcaemia, to lower plasma calcium by increasing
its -urinary loss. - _ g  § e

Precautions—Contraindicated in ci-rhosis of liver with hepatic failure. |

Adverse Reactions.—Hypovolaemia,
mia, tinnitus, rashes.
. Drug Interactions.—Increased
acetazolamide. ;

Dosage—Oral : 20-80mg, once or twide daily. In oliguric repal failure, initially 250mg
repeated if necessary, 4-6 hourly to a maximum of 2g, By i. m. or slow i. v. injection, 20-50
mg. By i. v. infusion, in oliguria, 0.25g at &rjrate not exceeding 4mg/minute.

Overdosage.—Symptoms and signs—sge Adverse Reactions. Treatment-Gastric lavage
and. Jife supportive measures. ! ST ' L

- OTHERS : Bumetanide ; Ethacrynjc acid. S

4.3. Other Diureitics.—Osmotic Diuretics, e.g. Mannitol. Potassium-sparing Diuretics,
¢.g. -Amiloride, Triamterene. Aldosterone! antagonists, e.g. Spironolactone. Combination
Diuretics—see Formulary Section. ' & s

5. BLOOD AND NUTRITION
Drugs treated in this section include :

5.1. Haematinics |

5.2. Anticoagulants

5.3. Plasma substitutes
. Plasma fraction fot specific use

Vitamins-
. Minerals
. Oral Rehydration Salts
5.8. Parenteral fluids G v ;

5.9. Peritoneal Dialysis Solution and Haemodialysyis Sclution ; ,

5.1, HAEMATINICS—Drugs used irjangemias Anaemia may be due to blood loss (e. g-
haemorrhoids, hookworms, menorrhagia, duodenal ulcer), poor intake or malabsorption cf
essential nutrients (e.g. irons folate, vitamin B 12), reduced red cell life span (haemolysis e. g.
sickle cell disease) or failure of adequate|production of red cells by the bone marrow. A
refractory type of anaemia may also be secondary to Severe systemic disease such as uraemia,
 infection, malignant disease or connnective tissue disease. -In these cases, the pathogenesis or
mechanism of the anaemia may vary (e.. reduced red cell life $pan, non-utilization of

Jostural hjpofension, hypokala_emia, hyper uricae-

um loss when used with corticosteroids and

-

£t tn th
Gaonvina

.
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 available iron, hypoplasia of marrow) and the anaemia responds only to-effective control of
the primary disease. Protein malnutrition apart from being accompanied often by malnu-
trition of haemopoietic nutrients can also cause a secondary red cell hypoplasia. ‘Treatment
‘of anaemia lies in the treatment of its root cause. Harm can be done by treatment -with the
wrong agent. For example, patients with sickle cell anaemia suffer from h aemolysis and not
from iron deficiency and often have excess iron in their stores. Further administration of iron
preparations léads to dangerous haemosiderosis. Blood transfusion does not cure anzemia -
and should not be used with that intention. It may in fact delay the diagnosis of anacmia
apart from introducing side effects which are sometimes fatal. Tts main use is to replace
massive blood loss.or to buy time in severe secondary anaemia while the primary disease is
being tackled. : _

The body stores of iron are usually depleted before the anaemia dévélops. Therefore the
aims of therapy are— ' . o

(@) to correct anaemia,

(b) to replenish the stores.

"The latter is accomplished by the continuation of oral iron thefapy_ for a further 3 months
after the haemoglobin level is restored to normal or by giving an additional 1 to 1.5g of iron
parenterally, : ' :

..'5.1.1. Iron Preparations _ -
g e FERROUS SALTS _
. Dosage Forms—The drug of choice is Ferrous sulphate tablets B.P. 200mg (60mg
elemental iron). Suitable but more expensive alternatives are— ; .
- (i) Ferrous gluconate tablets B. P. 300mg (35mg elemental iron) ;
- (#f) Ferrous fumarate tablets B. P: 200mig (65mg elemental iron) ;.

(iit) Slow-release ferrous sulphate tablets. . )
Liquid preparations recommended are ferrous sulphate mixture for infants B. P. C. contain-
ing 12mg of elemental iron per 5ml. proprietary preparations of ferrous fumarate and
colloidal ferric hydroxide containing respectively, 45mg, 40mg elemental iron in 5ml.

. "Pharmacological P;-opertz‘es.-v—The oral iron preparations are best absorbed from an empty
:stomach but when rare gastrointestinal side effects occur, they should be taken after meals at
the cost of reduced absorption. The ferrous saltsare better absorbed than the ferric salts.
High doses of ascorbic and succinic acids aid absorption but are rarely necessary. Absorption
is enhanced by iron deficiency. M _ ! '
Uses.—To cure or prevent iron deficiency. _
1. Chronic blood loss. .

2. Pregnancy. Foetus requires ilp to 600mg of iron from mother.

-3, Malabsorption syndromes where proportion of dietary iron absorbed may be
r educed, e.g. gastrojejunostomy, gastrectomy, sprue.
4. Babies who are born prematurely or wezned late.

5. Lack of the iron-containing items (e.g. meat, liver, plantain, green ve‘getables) in
the diet, ;- .

6.. Frequent urinary iron loss during haemoglobinuria e.g. due to C-S-P-D deficiency
and haematuria crises. . ;
. Cotitra-indications . _
1, Sickle cell anaemia or chronic haemolytic states.

2. Aplastic anaemia.
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Dosage.—~Ferrous sulphate (200mg), gluoonatL: (300mg) or fumarate (Zﬂﬁmg) one tablet
thrice daily, on empty stomach. Slow relevse| ferrous sulphate preparations one to two
?lﬁle dc}aily. Ferrous sulphate mixture 5 to 20l daily in divided doses depending on age
C | . ’ ¥ o
Side Effecis—Gastrointestinal symptoms fnamely nausea, diarrhoea, abdominal pain
and constipation occur rarely. If they do, different preparations may be tried. The faecesare
blackened by iron therapy. L g
. Overdosage.—Clinical manifestations of iron poisoning are—
1. Gastrointestinal irritation and vomiting},
2. Haematemesis and melaena. :
3. Shock. )

4. Brain and liver damage.

5. Late gastrointestinal obstruction from
6. Haemosiderosis. . !

5.1.2. Folic Acid s 3
Dosage Forms.—Folic acid is converted to tetrahydrofolic acid (Folinic acid) which is

used for biosynthesis of amino and nucleic acids essential for DNA and cell division.

Pharmacological Properties—The liver storage is limited (5-10mg) and lasts for a few
weeks only and therefore deficiency occurs quit readily due to increased demand (haemoly-
sis, pregnancy, neoplasia) poor intake (anorexi » Over-cooking, malnutrition) mwalebsorp- -
tion (sprue, gutresections) and drugs (anticon

- ciency causes magaloblastic anaemia.

Isants, pyrimethz mine, methotrexzte). Defi-

Uses.—Treatment and prevention of foli¢ acid deficiency especially in pregnency,
malnutrition, malabsorption, chronic haemolyti state e.g. sickle cell disease and therapeutic
trial in megaloblastic anaemia. 1 oA S

Dosage.—1Img daily for therapeutic trial for folate deficicency. More folic acid will
give false response in those with vitamin By, d ficiency. For prevention and treatment :
0.5-5mg daily. - ' A

Conira-indications.—Vitamin By, deficiency!,

Side Effects—Rare hypersensitivity may occur.
Toxic Effects
L. Precipitates neurological lesions in Vitamin By, deficiency. _
2. High doses may cause deposits of c:yl::;Iine folic acid in the kidney.
5.2. Anticoagulants | :
5.2.1. Parenteral Anticoagulants

HEPARIN
Dosage Form.—Injection, 1000 units/ml angd 25,000 units/ml in 5ml ampoules.

Mode of Action—Heparin is antithrombin and antithromboplastin in action. It is
inactive orally and is best given intravenously. Intramuscular or subcutaneous administra-

tion can lead to painful haematomas and errztic: effect. Half life of injected heparin is only
about 1-2 hours and it is partly destroyed in th:iiver and partly excreted in the urine.
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Uses :

1. For induction of anucoagulﬂnt therapy for 48 hours before the effect of simulta-
neously administered oral anticoagulant drugs becomes established.

2. Acute peripheral artery occlusion.
3. For pulmonary embolism.
4. Haemodialysis.
5. Extracorporeal circulation in card;ac surgery.
6. Disseminated intravascular coagulation,
7. Prophylaxis of deep vein thrombosis during and after surgery in high risk patients,
- Dosage '
- (@) For continuous intravenous admm.lstmuon, 30,000 units are added to 1 litre of
- per cent-dextrose or normal saline, and infused at the rate of 20-25 drops per minute, over
24 hours. If speed of action is desired an initial primary dose of 5,000 units should be

 given into the infusion tubing initially. Whole blood clotting time is checked every 2 to
3 hours, to maintain coagulation times between 2-3 times normal values,

(b) For mtenmttent intravenous injection, 4 hourly doses are more effective than 8
‘hourly ones in which cases 5,000-7,500 units given preferably intoan indwelling intra-
venous needle is recommended. For children the dose 1s 50 units/kg body weight followed
by 100 units/kg body weight 4 hourly.

(¢) Low-Dose Heparin

‘This is useful for : -

(1) prophylaxis of deep vein thrombosxs (DVT) during and after surgery in high risk
pat[ents

(2) Treatment of Dtssemlnated Intravascular Coagulauon 'I‘he advantage of the low .
dose is that it is sub-anﬂcoagu!ant and does not require laboratory control. It is supposed
to prevent thrombosis by suppressing factor IT activation. Usual dosage is 5,000 units sub-
cutaneously 2 hours before surgery and postoperatively every 12 hours for one week.

Side Ejﬁkm toxicity and complications
(1) Haemorrhage. -

(2) Rare h ersensztvxty reactions mcludmg rhzmtls, urticaria, asthma and death,
Test dose of 1,000 units is desirable in patients with h:sbory of allergic disease,

(3) Rare transient alopecla3-4 months Jater.

(4-) Rare cases of osteoporosis and spontaneous fracture and priapism following pro-
longed use.

Contra-indication

1. Haemorrhagic disease or presence of a source of bleedmg e.g. active peptic uIcer.

2. Visceral carcinoma.

3. Regional or lumbar block anaesthesia.

4. Severe hypertension.

- 5, Previous cerebro-vascular acc:dent—-unlees embohc. _
6. Recent surgery or traumat to CNS.
7. Sub-acute bacterial endocarditis,
8. Threatened abortion.

Autidote. —i.v. protamine aulphate 1 mg for every 100 units of heparm in the last dose,
 maybegiveninan emergency. -
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5.2.2. Oral Anticoagulants.—The drugs

i ; : i
f choice are coumarins e.g. warfarin, because

serious and sometimes fatal sensitivity reactions can occur to the indanedionés (e.g.
phenindione) anytime from few days to 6 Weeks from the start of therapy. They produce

_ anticoagulant effect after 36-48 hours by in
coagulation factors in the liver.

Dosage form.—Tablets as warfarin sodiun.

Uses
1. Prevention of venous thrombosis in hi
2. Prevention of recurrent DVT or p

3. Prevention of thrombosis and emboli

hibiting the synthesis of vitamin K dependent
| 3 7 . ; :

h risk patients.
y embolism.

lism in patients with prostbetic heart valves and

rheumaticheart disease with arterial ﬁbx:illjion or a history of cerebral embolism,

4. Usefor prevention of arterial thrombosis is controversial.

Side Effects, Toxicity and Complications
1. Haemorrhage. '
Contra-indications
1. Asfor Heparin,

~ -2. Severe hepatic or rental disease,
3. Pregnancy.

1

4. Concomitant use of certain other drugs. -

Drug Interaciiong.:

Drug Action ' Anticoagulant -
= T : Effect of Wazrfarin
Phenobarbitone .. .. Induce liverfmicrosomal < Decreased
enzyme activity

Alcohol -=  «+ .. Reduceliver
Chloramphenicol .. .. enzyme activ

E‘nici'bsomal L | Increased

Aspirin, .« «« .. Displace wa

farin ... ..  Increased

Sulphonamides from protein bmdmg
Broad spectrum ..  Decreased Vitamin 1 S Increased -
antibiotics synthesis in jput '
Griseofulvin !
Thyroxine .. .. .. Unknown | Increased
Quinidine : L !
ViteminK .. .. .. Stimulationpf A
e synthesis of | Decreased-
clothing factors

- Nitrazepam is a safe hypnotic during w:

P;rfarin therapy.
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Antidote—~Vitamin K1 (phytomenadmne) can be given orally, i.v. or im. dependmg
on clinical situation. Other vitamin K preparations have a variable effect.

- Dosage ; - : . Vitamin K*
For frank haemorrhage and no plan for futrther anticoegulaticn 10-20mrg i.v.
. Forfrank haemorrhage but contmuatwn of antlcoagulant 5mg or omit
desired g8 K e A . L . os  Tws warfarin
When the desire is to reduce excessive effect before _
haemorrhage ; - e aw v we o . omit warfarin
Laboratory Conirol -

1. 48 Hhours after start of therapy.
2. Daily or alternate days until control is estabhshed, then inctezscd interval,

3. When fully controlled on long-term therapy, check laboratory result every : 4-6
weeks.

4. Prothrombin Tune to be between 2-3 times normal value. '

5.3. Plasma Substitutes

DEXTRAN 70

Dosage: Forn —Solution SOOml bottle containing 6 per cent dextren (M.wt 70 000) in
0.9 per cent NaCl or 5 per cent dextrose.

Mode of action.—Plasma expander
Pharmacological properties.—restores and maintains blood volume reduces the tendency
for sludging of blood that may accompeny many forms of shock.

Uses. —Hypovolaem:{c shock due to loss of whole blood and plasma, preventzon of
thrombosis in postoperative throm boembolic disease. :

Precaution.—Interferes with typing, cross matching or Rhesus determination of blood.
Therefore blood must be taken before its emergency administration ; contraindicated
in anaemla, thrombocytopenia and hypofibrin ogenaemia. '

Adverse Reactions.—Antigenic and may precipitate allergic reactions such as itching,
urticaria, joint pains.

Dosage.—500m1-100ml i.v. while waiting for blood to be matched.

Overdosage : rare and most unlikely.

54. Plasma Fraction for Speczﬁc Use

_ HUMAN ALBUMIN.
Dosage form.—35 per centor 25 per cent solution ; 5 per cent solution in 250 and 500ml
bottles ; 25 per cent solution in 20ml, 50m1 and 1001111 bottles.
Mode of action.—Plasma expander.
- Pharmacological properties—Restores and maintains blood volume.

Uses.—hypovolaemia due to loss of whole blood or plasma (burns). Hypoalbummaenua
in nephrotic syndrome or severe hepatic insufficiency.

Precautions.—Salt content mayaggravate oedema,
Adverse Reactions.—Risk of hepatitis B virus infection,
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Dosage—~Whole blood or plasma 1o

Nephrotic syndrome or Cirrhosis ¢ 5

Overdosgge.—Signs and symptoms : oe

g-‘fem-"dﬁ”m. _

5.5. Vitamins and Minerals.—Vitamins
ment of specific deficiency states and not
vitamin deficiency. X

RETINOL

Dosage Forims.—Capsules or Tablets : 1.
Mode of action.—Cofactor in various b

synthesis, sulphate activitation, hydzoxysjlgroid dehydrogenation,

hepatic microsomal demethylation andhy

- Pharmacological properties—maintains h
tial for vision in dim light, gr
reproduction and embryonic development, |
- Uses~—deficiency of Vitamin A.

I

owth and diff

{ 3 250-1,000ml 5 per cent.
-100ml of 25 per cent.
ema and heart failure due to sodium overload

should be used for the prevention and treat-
or conditions in which there is no evidence of

ITAMIN A)
dmg (5,000 units),

7.5mg (25,000units).

chemical reactions e.g. muccpolysaccharide
; cholesterol synthesis,
xylation of drugs. FE
alth skin, interferes with carcinogenesis, essen-
ferentiation of epithelial tissues bone, tissues,
regulates membrane permeability.

Prophylaxis during periods of increased
lactation, skin diseases like acne, psoriasis,

Precautions—Avoid excesively large d
occur.

Adverse Reactions—Erythema, skin

allergic dermatitis, decreased skin pigmentation
Drug Interactions,—Vitsmin E increases

" increasing its storage in the liver.

Dosage—Pregnancy and lactation : 1,(

per day,

_ Oﬂerdosage
itchy skin, skin d
body hair, papill
togplenomegaly,
and neurological symptoms
activityand hypercalcaemia.

cirrhosis with portal

Supportive treatment

VITAMIN B! (]

Dosage Forms
Tablets : 25, 50mg

Injection : 25mgfml in 1ml ampoule

Mode of action.—coenzyme in carboh
pyruvate and alp]

of alpha ketoacids such as-
when carbohydrate is the source of energy.

Pharmacolog
devoid of pharmacodynamic actions.

Uses.—treatment or
and wet),

Darier’s disease and ichthyos

.—Signs and symptoms—irrif
eseguamaﬁon, dermatitis, fa
oedema, nystagmus gingivii

Treatment—Withdrawal or Vitamin A.|

ical properties : Thiamine, gi

prophylaxis of thia

[ requirement such as infancy, pregnancy and

.

)ses as symptoms of hypervitaminosis may

quamation, sensitizens skin - to sunlight
lon, dizziness, thirst, potechize, liver damage.
its efficacy and protects against its toxicity by

100-1,200 units retinol equivalents or retinol

fability, vomiting, anorexia, headache, dry and
figue, pain in ankles and feef, myalgia, loss of
Fis, mouth fiseures, lymphadenopathy. Hepa-
tnsion, ascites. Increased intracranial pressure -
h tumour, Hyperstosis, increased osteoblastic

"HIAMINE)

jrdrate metabolism m the dec

arboxylation
ia ketoglutarate

; its requirement is greatest
ven in usual therapeutic doses, is practically

mine deficiency diseases, e.g. ' beriberi (dry
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Wernicke’s encephalopathy

Korsakoff’s syndrome '

Alcoholic polyneuropathy - _ . .

Precautions.— Nil. 5

Adverse Reactions. —~Parentera1 admmlstratmn ‘may rarely be assocxated with
hypersensifivity reaction in the form of shock. ; .

" Dosage.—Alcoholic neuritis : 50-100mg daily orally
Infantile beriberi : 25mg intravenously for collapse. .
Alcoholic cardiomyopathy : 10-30mg thrice daily, i.m.
Nem'ms of pregnancy : S-IOmg da:ly, im.

VITAMIN B, (PYRIDOXINE)

Dosage Farm —Tablet : 10mg

Mode of action.—Coenzyme for awidevariety of metabolic transformation of atmno
acids including decarboxylation, transamination, and racemlzatmn ; cofactor in the
conversion of trytophan to 5-hydroxytryptamine.

Uses.—Treatment and prophylaxis of deﬁclency diseases, e.g. therapy with isoniazid,

Oestrogen therapy _

Pregnancy -

' Oral contraceptive therapj
- Pyridoxine—responsive anaemia

Precautions.—Dependence may occur to large doses

Adwerse Reaction—Very rare,

Drug Interactions.—Isoniazid increases its urmary excretion, prolonged-.use of
penicillamine may cause its deficiency, cycloserine and hydralazine antagonise its effect,
It enhances pen heral decarboxylation of Iacvodopaand reduces its therapeutic effect.

Dasa 5-20mg/day _

mg/day in Pyudoxme deﬁclency anaezma

VITAMIN C (A.SCORBIC ACID)

Dosage Forms.—Tablets : 100, 500mg.

Mode of action.—Reducing agent which converts proline to hydroxyproline in
collagen synthesis, alsousedin synthesis of steroids by adrenal cortex; conversion of folic
acid to folinic acid, microsomal drug metabolism, tyrosine metabolism ; also needed
for synthesis of mtercellular substances mdudmg collagen, matrix of bone and tooth,
capillary endothelium.

Pharmacological properties.—Very large doses are reputed to prevent or cure viral
- respiratory infections and beneficial in cancer.

Uses.—Treatment and - prophylans of deficiency states, e.g. scurvy idiopdthic
methaemoglobinaemia ; viral respiratory infections.
Precaution.—High doses may result in oxalate kidney stones
Drug Interactions—Iron absorption enhanced ;
- Interferes with antwoagulant therapy, .
Dosage ——-Tablets 50-250mg thrice daily

VITAMIN D (ERGOCALC[FEROL)
Dosage Forms.—Capsules 0.25mg (10,000 units) arid 1.25mg (50,000 units). -
-Mode of aciion.—KActive form increases plasma -calcium concentration by facilitating
the intestinalabsorptionand enhancing mobilization frombone ; italso increases proximal
tubular reabsorption of calcium and phosphorus.

. Pharmacological properties—Deficiencyresults in rickets'in children and osteomalaca
in adults, Excessivedoses result in deranged calcmm metabolism,
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Uses—Prophylaxis and treatment
steomalaci as treatment of hypoparathyr

Precautions.—Excessive doses resulh

: Adverse Reactions;—Phenytoinand

Ogg;-dgmge.——Symptoms and signé :

diarrhoea, polyuria, nocturia, polydips
calcinosis, matastatic calcification'in blo
There is hypercalcacmia, raised blood u
Mate,mz}j

suiﬁﬁfe&?i'gn of parathyroid, tetany and se

’ fl’:;eatr:ient.wWithdfav}al . of vitamin

intéke 4nd: adininistrutions .of corticosterpids.

Others.—Other vitamins include Vit
under Aatidotes (section 16). Minerals occ
gluconate, Calcium lactate and Sodium f
few not to include them in the Essential Dr

cidism., -

'of rickets, treatment of 'metaboﬁd__:;iglgets'ﬁnd

_ in-hygei:_vitaminosis.

-

- weaﬁﬁéss; fatigue,’ héédaloh&,' .riauséa,‘ ’iom"ting

a, proteinuria, nephrolithiasis, diffuse nephro- -

d vessels, ‘heart, lungs, skin ; and hypertension,

y lﬁea but the phosphate-concentrations are variable,
hypacalcaemia mayvresultin noa-familialcongenital éu’pragva__lirulg; aortic ‘stenosis,

D ;tgestt'm.ent, low - ealeium diet libgral flyid.

pmins E and R. Vitamin K has been discussed
asionally used ingeneral practice include Calcium

ng List. | : =
5.7. OravL ReuypRrATION SaLTS—see Section 7,61, ' | Aeh
_ 5.§,ngmm Ly. FLumbs © IR R - ey g W B
Dosage forms and routes.—5 per cent (50mg/ml) in 5001 and 1 litre botiles, Also 20,
25 per cent and 50 per centin_gQ;;ul, 25ml, nd.Soml,_ampgu]es, s g N !
Uses.—(1) Fluid replacement after mainly purewaterloss, ~ - -
c o 2) Provision of energy as well sfuid” B s ees dp T e
‘,'u_d_dg:eqe.fi’eﬂmbi&sr:thmmbpﬁhlebiiis.' P TERE '

" *Dosige.~2-6 litres per day when'necessa;
. SODIUM CHLORIDE A}

. Dosage form—Sodium chloride 0,18 per cent and 43 per enf anhydrous

Uses—Whieri need for water rep

placement is fgr greater:than that for sodiurn;,

. DEXTROSE LV. INFUSION . -

extrose.. *

1. Dehy_drationfrommmitin_g. e 5 r-

2. Hyperosmotic : diabetic comia, s e Tt Bl =

Dasag&-—-Z-ﬁlitrgs perdayds feqiired.|. - e TR i Fy St
) SODIUM RIDE LV, INFUSION

~ S e e U

Dosage form—09 per.cent in 500, 1000mlbottles (Normalstrength), ... -

aiziit s o ~0:45 pefcentin 500,100
- R0y Diabeticketostss - e
i (2)_ Severe Diarrhoea.

spnlsrnfay fahcreai‘ié'ﬁsfﬁlaé.-'- g

(4) Small bowel fistulae, *
Dosdge.—2.6 litres per day as required,

- mlbottles (Half-normafstrength)s == -7~

L
H o

uoride. The indications for thefn are sufficiently -
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POTASSIUM CHLORIDE e g

Dosage form.—Injection, 1o per cent in zo;ﬁlampbules, e L e .
Uses,—Hypokalaemia. N
1 Precautions.~Monitor ECG- ensure adequate urine is be;.ng passe& InftIse at not more 3

*than.72ca:amuoli]:lou:z A AR P b mmed e giud Yooate v ey T
Dmage—-—uptoﬁg(%mmol)daﬂy. e & & onrg, braigne
.AdumeRéactmns &Carﬂmc asvstofe o eI D= 0T e, MR

. ~,;-. vl s sobrirM BICARBONATE iv. INFUSION‘ '

Dosagqfoqn.—-l.x{.‘pcr cent (167mmol) in, 5901111 14 pcr cent (r@ymmol) in 5QQm1
.- Use— Mctabah,c acidosis . g after cardidc arrest.’ : T

Dosage.-—-» Continuous i.v. mfusum of a meak sblutmn i.e. 1 4. per cent to’ dorrcct bass:
deﬁéxtorr‘esmrepH*to'yz MR G P

]

SODIUM LACTATE COMPOUND SOLUTION vi det e R

e =
o G-

..'!. ‘.
e At

Dasage form.—Solution fori.v. infusion. Contammg the followmg xrons in mmol”{htre
Na4z4 131, K+35, Cat-+-2, HCOg——(as hctate) 29,and Cr—111.

- Usés.—Diabetic coma ; diminished alkali reserve.

Dosage.—100 ml or accordmg to patlent s need.

59 PERTFONEAL Dmm's:s FLUID B s Lot E A g L
‘,-‘Dosave jorms —(Injcc’tl.on for pentoneal) I L orz L contammg per lm'e of mfusmn R st
“»Sodium : 130.5 mmol ’ ; g
* Potassium : Nil.

Chloride : gy.6 mmol. .
Acetate : 35.0 mmol. ;s a e B 5w
Magnesium : 1.5 mmol. e I
Calcium : 3.0 mmol. : ’
" Dextrose 3 either 1.5 :per. cent - (1sotomc) or {.23.per:cent (hypertomc) Tl
:.‘Modé of action.—Withdraws urea’ and other toxic products from blood the penteneum
acting as semi-permeable membrane. n R
Pharmacological Properttes.-.-le.
Uses,— (Acut;ﬁ renal failure,
Chronicrenal failure, = * -
Chronicambulatory peritoneal dialysis (CAPD) g Te TR O
" Precautions—Sterile procedure must be kept, T
Adﬂerse Reactions.—Peritonitis ; dehydration if too much of ‘hypertonic solqt_mu-ls used
.2 Ot}@rs —-Inch1de the Hacmadgal‘yms Fluid whrch is used onlv in ,sgecxahse& mentres andz
is not included in the Essential Drug List; = - a2 ¢ :
6. RESPIRATORY SYSTEM DRUGS . . . Wy T ST
Dmgs actmg on the respiratory tract are descnbed under the followmg head mgs 2
7o I Antl-asthmaucs .
6.3, Anu—tussm:s '

e 3w
ny o d»‘\ -—e\; 'uq

3 'a
T |
Loa



6.3. Exzpectorants _ . 3 . _ sk
6.1. Aﬁtf-ﬁd}mxatias.—-—l)mgs are used r‘[:: asthma to treat acute attacks or for main-

tenance therapy in the chronic asthmatics,

Treatment of aguie attack.—A mild attack of asthma may respond to oral b{oﬁt':hogli- |

types of betay-agonists are presently available in Nigeria : salbutamol, terbutaliné and
fenoterol, There is little to choose between f.-lhese three as far as effi cy and safety are
concerned, However, fenoterol has a significantly longer duration of action than salbutamol
and can' therefore be given at longer intervals, A small number of patients previously
controlled with non-selective bronchodilato s continue to express preference for this class
of drugs over the newer ‘betaj-stimulants; he non-selective adrenoceptor stimulants

such ag adrenaline, isoprensline and orciprenaline are now Iess suitable and less safe for

prolonged use because they produce serioys cardiac irregularit_ics_. However, Adrenaline
continues to be useful in the relief of bronch;{'r spasm of acute attacks of asthma. C

For moderate attacks and mild ones that {iilf to respond to oral -b-et_a'a-'agoni'sts, response

is usually obtamed with aerosols of the selective beta,-agonists, o :
Severe asthmatic attacks and status a_athtmatim' should be treated in. ‘hospital using -
_ OXygen, intravenous eminophylline or salbutamol and, if necessary, intravenous h_ydro-.

Prophylavis,—For frequently occurring mild to moderate attacks of asthma, prophy-
laxis is given with sodiym cromoglycate, ketotifen or corticosteroid ‘inhalation. Regular
administraticy of betay~stimulant tablets or a bsols can alsq be used for Pprophylazis ejther
as adjunct to the above or as substitutes f?)lr them if they are not available, Repeated
severe attacks that fail to stabilise with the above will require oral corticosteroid prophylaxis,

6.1.1. Mefkylmmi:ﬁm

: | AMINOPHYLLINE
Dosage forim.—Injection 25mg/ml in 5m] aipou]ea.

Pharmacological properties—Aminophylline is a 1:1 complex of theopylline and
ethylenediamine. The latter merely serves to increase the solubility of theophylline, ‘Fhe
main effects-of aminophylline are ;= - : ' : < 4

() relaxation of bronchial and vascular sm ?oth muscle,
(#) increased cardiac excitability and tach f ardia, -
(i) stimulation of the central nervous system,

Uses.—(1) Relief of severe airways obstmét’ion due to asthma and o'ther.causea of
bronchospasm. g : -

(2) Emergency relief of severe acute left Ev,entricular failure, However, the potent
vasodilators like sodium nitroprusside, high ceilin diuretics like frusemide and specific
cardiac inotropic agents are now generally prefetred, E

Precaution—The injection should be given yery slowly preféPébly over 15 mmutes :

Adgerse qQ’ect:.—Vomiting‘ €ven after intrayenous injection. Headaches, palpitations,

utahycardia, dizziness, hypotension, anginal pajn, restlessness and agitation. Collapse and
_sudd};n death if injected rapidly, ; o -
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Dosage.—By slow intravenous injection over a period of minutes,
Adults : 250-500mg (5mg/kg).

Children : 5mg/kg.

6.1.2. Corticosteroids

. " BECLOMETHASONE - N
* Dosage form.—Oral inhalation (aerosol) 0.5mg (dipropionate) per metered dose.
Pharmacological effects—A potent synthetic anti-inflammatory. glucocorticoid: which,
delivered by metered aerosol, exerts a topical effect on the bronchi at dosages that-do not
produce significant systemic effects. _
' Uses.-——Pmp’hngxis of asthma, . _
. Adverse effects—Oral candidiasis can occur with prolonged use.
Dosage.~2 inhalations, 34 times daily. This can be increased according to resporse
to a maximum of 20 inhalations per day. : g om :

Childeren’s dose.—approximately half of adult dose.

HYDROCORTISONE
o ~ See Section 8.1, -
6.1.3. Adrenoceptor Stimulants
- 6.1.3.1. SelwtiﬁeBeta,-AdrmceptorStfmIauu .

| - SALBUTAMOL
Dosage forins—Tablets, 2mg, 4mg (sulphatd)

 Syrup, 2mg/5ml (sulphate) | :
Ojlzralu inhalation (metered aerosol), 0.1mg per dose.

o Injection, 0.5mg (sulphate) in 1ml ampoule.

Phariacological properties.—A. selective beta,-adrenoceptor stimulant with potent
bronchodilatoractivity and relatively weak cardiovascular effects,. _

Uses.—Relief of bronchospasm due to asthma and other causés. Uterine relazant in
premature labour. ' . ' ' _

 Precaution—Aerosol -inhalation may be ineffective in the présence of severe broncho -
spasm, Hypertension, pregnancy. : :

Adverse effects.—Over-dosage may cause significant cardiovascular stimulation.

Dosage.—Oral tablets : Adults, 2-4mg, 3 or 4 times daily. :

;o ) ‘Children (2-5 years), 1-2mg, 3 or 4 times daily.

Aerosolinhalation,—Adults, 1-2 inhalations, 3-4 times daily. ;

' " Children(2:5years) Linhalation, 3-4timesdaily. . |
Subcultaneous or intramuscular injection : 0.5mg, 4 hour. Intravenous injection : 0.25mg,
4 hourly. — .

Others.—Terbutaline, Fenoterol. _
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6.1.3.2. Nm-m!acﬁveAdfmmegiori&ﬁnaImts

ADRENALINE

Dosage form.—Injection, Img (bita
Pharmacological properties—Relaxes
betay- adrenoceptors,

Uses—1In severe acute attacks of _bro
bronchial spasm. :

Cairtion.—Tolerance or refrs ctdriness

e Adverss effects : Spe15.2. -
Adults.—0.2-0.5ml (200-500mg).
4o, Children.—0.01zl or 10ug per kg bod
- Relief is.obtained within 5 minutes, orit

" Others—Isoprenaline, Orciprenaline,|.

* Désage.~By subcutaneous injection’

r=
B

©)/ml. in 1m] ampoules. - ks
oronchial smooth musculatire by stimulation of

if:]rial asthma :inje’h‘iéd subcutaneously to relieve
{may Fleveiog wi:t;h prolonged ﬁga:_g_e._ : N t
f a lm 1000 soiiﬁ_t'ion .(or Img[ml S;}iiléiOh.)i.
v we_i.ght,' up fo_m;tx. df OESmI (50011;g) as a, single

h;nay be repeated after 15-30 minutes. -

6.1.4. Prophylactic Drugs

_ Syrup Img/5ml,
Pharmacological properties.—A proph
. Mode of actio
to prevent release of histamine
glycate in being given by mou
correct use of cromo,
propexties. 3

Uses.—Prophylaxis of asthma ; pro
Symptomatic relief of allergy sucE
Adverse eﬁbcts,errow.sinws.

Dosage.—1-2mg twice daily. ..

and other
th thus re

-

thers.—Sodium cromoglycate; = -

AORRCELRE

5

- 8:15. Compound Bronchodilator Preparti

EPHEDRINE PLUS HYDROX
“ . Dosage forms.~Tablet. or. syrup confai

Ephedrine 2511-?}%11 _
-Hydroxyzine | g -

’I'heophilline Omg . :

per tablet of per Smit syrup.-

Pharmacological

sedative, hydroxyzine

Uses.—Relief. of mild to moderate as

parati

" Dosiagé “Tablefs adult, 12 tablots. 4

Syrup
2-4 times dail

KETO]
Dosage forms.— Tablets or Capsule 11y

glycate inhalatiog: K

Children (over2 yéa:s),_ Imgt

P?"@B? :113\"‘? L .—-—Cnmbinﬁ
on in the modérn tréatment of asthmal,

: Children (over 5 years), 5-10n
Y-

IFEN
g i

lactic d.rug'uéed to reduce the frequency of

n is not certain but appearsto detlike sodium cromoglycate

iediators of al'-lei:g"y:

oving the problems man
stotifen also has some

Has advantage over cromo-
patients have in the
sical antihistamine

| urticaria
o

1;%13333 Of.al'l‘ergicfrea,cﬁoﬁs:,._.. B

Fu =

ice daﬂy -

!twO_ bz_"oxichodﬂators and an .antihistaminic
(oo e . o ._,~
_There is little place for this kind of pre-

times diily.. i ok
1, 2 to 4 times daily ; (2-5 years), 2.5-5ml,
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6,2. Anti-Tussives~Drugs are used in. the symptomatic treatment of cough either to
muppress cough or to aid the expectarotion of mucus. A dry, irritant, non-productive cough
say need tobe suppressed especiallyifit disturbs sleep-atniglit. -Codeine hasa weak tough
suppressant action.: Methadone has a stronger : suppréessant ‘action. but its repeated use

may lead to habituation or eyen addiction, T - i
CODEME ool
Dosage forms.—Tablets, 10mg (Phosphate). Uy A

Syrup, Smg (Phosphate) [Sml¢ . 1o Loyl ek
Pharmacological properties.—Codeine is an opidte analgesic which also suppresses the
cough reflex. Tt also increasés smooth muscle tone and reducesits motility. "\ -~ - =%
. Uses.—Suppression of dry or painful cough. . e |
Symptomatictredtment of diarthoea, = T sal g
Adverse effects.—Constipation when used asa cough suppressant.
Dosage.—Adult, Tablet ; 2 tablets, 3-4 times daily.
) 6.3. Espectoranis—Although expectorants are used extensively in general medical
practice, there is no evidence that they have more than,a placeboeffect; The best treatment
for cough is to diagnbse its cause and give appropriate treatrhent. - s
See formulary section for different expectorant formulations.

s Fa

.-_‘_I..

7. GASTROINTESTINAL SYSTEM DRUGS - ==~ i .=
Drugsacting on the gastrointestinal Systemare described'tindér;tﬁe'follogﬁn'gh&éings :
7.1. Antacids i bl VO, v BB s ¥ 2% e A

7.2. Antiemetics - ' 5
; 7'.&..'-Ag1tihaeni0rﬂmidats~. B =5l W woadiles L SRS — e, _,.;-.

I

7.4. Antispasmodics : TR P TaET S T U
7.5. Purgatives T
7.6. Antidiarthoeals =

7.7. Ulcer healing drugs

7.1. Antacids.—Gastric acid is generally believed to be responsible for -most of the
symptoms ifi peptic ulcer, gastritis, coesophageal refiux with heartburn and a variety of
ilg‘sp’epsias. High gastric acidity.is also considered a hinderarice to the healing .of \peptic

cer. ; = 5 o

The PH of the gastricacid is normally between 1 and 2. The aimin antacid medication
is to raise it to about 4 without producing systemic alkalosis. Complete neutralisation is not
helpful. It inhibits pepsin and mgy cause rebound hyperseetetion of gastric zeid. .3

T

~_ Antacids are. usually, classified a8 systemic and nom-systemic.. 'The only “systemic
anifacid that-Hias been used fo any great extent is sodium bicarbonate.- It is now-no longer
used because of the systemic’alkalosis that-it causes..- The non-systeriic Antacids. are not
absorbed and include calcium, magnesium and aluminium compounds.. Calcium compounds
cause acid rebound, are constipating'and; with prolonged use, may cause- hypercalcaginia.
They ate therefore no longer regommended, At present, the choice of ‘antacid should be
betyeen magriesium 4nd aluminium compounds. Alyminium compounds canstipate whilst
maggesium  compounds cause diarthoeas. . . © o  maE, BT

ety

- P PSR L
L | ey ok et

R R b
T N I I (L S B ot L W R Sy e ey

Thefe are many antacid preparationsin the mﬁrlget but ann;l_x_p;gg; hy_drox;&e; shagnesium
~ magnesium and magnesium trisilicate are as effective as any. ~ '
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. ALUMINI‘UM HYDROXIDE o

Dosage fm —TFablet, 500 mg. : '

" Mixture, 320 mg/5 ml. See formtﬂary for compomt:on
Pharmacological properties—A non ystenuc gastric antacid,

Uses.—Peptic ulcer.

Dyspepsia from various eauaés.
Hyperphosphataemia, :

Adverse gffects.—Constipation; loss of phbsphate in ﬁzeces

' 'Pfacmdifm.—-Best taken at Teast 1 hom:

' after food. May intetfere with the absorptmn
~ of many drugs,

Dosage —1-2 tablets or 5-10 ml of zmxturs_: at hourly, 2—hour’ly_ or S;hodﬂy inte_rvals

depending on severity of symptoms )

MAGNES]UM HYDROXIDE
'Dmage Jorms—Tahlet, 500 mg L
i '€, 250 mg/[5. ml- See fotmulary sectlon for composmon :
Pharmacological properties.—non-sys emic. gastric antacid.
Uses.—Peptic ulcer.
Dyspepepsia from various causes ; constipation.
Adverse effect ~—Diarrhoea. ;

Precaution.—Not to be taken with food or thh other dmgs

" Dosage.—For speptm ulcer and dysp

' e]gsm 1-2 tablets or 5-10ml whan requxred For
constipation : 25-50 ml as Tequired.

MAGNESIUM _TRISILICATE-

_ Dosage forms.—Tablet, 500 mg * Ty

szmre, 250 mg(S ml. See formulary section for composﬂ:mn '
'thmlogual Droperties.—non-systemic gastric antacid. ‘

ses.—Peptic ulcer ; Dyspepsia from various causes,

Advme gffecis—Diarthoea. !
Precaution.—Not to be taken with fo d of other drugs.
Drug interaction. —Reduces absorptiop) of iron.
Dasage.—1-2 tablets chewed when uired or 10-

2. Anti-Emétics.—Nausea and v tmg cin be classified into two main groups :
® these :eauitmg from vestibular dxsord s and (i) those due to other causes,

Vo::hihng of Iabyrmthme or vestxb origin occurs in motion sickness, Meme.re’
disease, positionial veftigoand Iabyrinthitis, rlfl-u kind of vomxtmgusuaﬂyrequnresanu-emmc
treatment, Ant es (e.g. promethazine), anticholinergics (e.g. hyoscine) or pheno-
(eg. chlorpromazine) are the drués of choice. Antx—hmtam:nes are probably better
tolerated than antl-choﬁnergws =" .

201111 mixture taken when requu'ed.. |
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Non-labyrinthine vomiting arises from stimulation of the vomiting centre either via
afferent nerves from the viscera or ceebral cortex or from the nearby chemoreceptortrigger

othernarcotic analgesics, digitalisand urgemia, and the CTZ in turn stimulates the vomiting
centre, . A : , -

- CHLORPROWIAZINE

See section 1.6.1, . e g
PROMETHAZINE

Seesection 15.1

7.3. Anti-Heemorrhoidals.—Patients suffering from haemorrhoids ‘may experience
anal and perianal pruritus, soreness and exdoriation. Considerable reljef can be obtained in
haemorrhoids by careful local toilet and adjustment of the diet to avoid hard stools. When
‘necessary local Preparations containing local anaesthetics and corticosteroids can be used
torelieve the painand inflammation associated with haemorrhoids.

LIGNOCAINE PLUS BETAMETHASONE
| - RECTAL PREPARA'I'._IONS
Do;sage Forms.—Cream, -6inhn¢nt or suppositoty.
, See formulary section for composition, - . P L
- Pharmacological properties.—Lignocaine'is a local anaesthetic which relieves pain whilst
the cast corticosteroid, b.et‘a:_rnethasone, lfeli_evw inflammation. : :

Uses.—To relieve pain and inflammation in haemorrhoids as well as_in anal fissure’
proctitis and related conditions., = . . '

Precaution.—The pfesence ofinfec':fion should be excluded. Prolonged use of lignocaine
may cause sensitisation of the anal skin. Prolonged use of betamethasone may lead to
perianal thrush, s ol : '

Adverse effects.—Skin sensitisation; thrush.

Dosage.—Suppository : Insertinto the rectum night and morning and after defaccation.
Ointment - and cream : apply night and morning and after defaccation, externally
or by rectumusing a rectalnozzle, '

74. Anti-spasmodics.—Anti-spasmodics reduce spasm of hollow visceral. The most
cominonly used antispasmodics are anticholinergi¢ drugs which inhibit parasympathetic
innervation and therefore reduce motility and contraction. For most anticholinergic drugs
the dose that reduces spasm also produces other unwanted anticholinergic effects like,
paralysis of accommodation, dryness of the mouth constipation, and especially in theelderly,
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HYOSCINE B

Dosage formr —Tablet, Iﬂmg

UTYLB ROMIDE

- Injection, ZOmg[mlmlml ampcmle

thhcologwal properties.—Anticholi
Uses.—Relief of gastrointestinal and
colic. Refief of spasmodic dysmenorrhoea.

Adverse effects .—Peripheral anticholi
vision, constipation.

- Qthers.—Belladona mixture—See fo:

o

Dosage.—Tablet : 20mg 4 times daily
Injection : 20mg inttamuscul

ergic effects incliding dry mouth, blurring 6f

+ childfen, 10mg 3 times dzu!y
ly orintravenously when necessary.

ulary section.

i

7.5. Purgatives.—The common indicatipns for the use of purgativesare :

(i) Treatment of helmmth:c mfectmns

of the bowd

% (#@) Before surgery onthe colon and re:;tum.

. " (#i) Before radiology of the bowcl_ and

(#v) In local disease of the anus or rect]

(v) Following ingestion of poisons.

Purgstives can be classified into 3 grou

:tthe: abdommal organa : i
m such as haemorhmda oranal ﬁssure oy G ek

depending on their mode. of action : (1) bulk

purgatives, (i) lubricant purgatives, and (3}¢) irritant purgatives.

The bulk purgatives act by increasing

¢ bulk of the intestinal contents, thus promoting:

normal peristalis and defaecation. There arg many types of which the most widely used are

the osmotic purgatives. These are salts havir

magnesium hydroxide. The salt absorbs w

< Liquid paraffin is the best known of t
nal in the colon and rectum. However,

a non-absorbable ion such as magnesium in
by osmosis, providing liquid bulk.

' lubricant purgatives. ‘It lubricates faecal mate-
- chronic use, it can.reduce absorption of the fat

soluble vitamins A and D and can produce; paraffinomas in the mesenteric lymph nodes. It
can also leak from the anus and soil clothing, It is therefore not recommended except for the
special indication when straining is undesirable or when defaecation is painful suchas after
haemon'ho:dectomy or in anal fissure, Even

here, it can delay healing after anal surgery.

‘The term, “rritant purgatwes covers a.w:cle variety of drugs whmh produce purgation

by, direct or indirect stimulation of the wall

Most irritant purgatives have a slow on
effect in the morning. Where rapid purgaty
osmotic purgative is best.

As a rule purgatives should be avmded

can lead to hypokalaemia, dehydration, wei
n6ver beglven toa pattent w1th und:agnos

MAGNESIL
' 'BISA&.CODYL

 See Sectian 7. 1 o
Dosagg furms —Tablet, 5mg.

Suppdsitory, 10mg.
" Pharmato

logical Properties—Irritant puxgaﬁve Probably acts: by st1mu1atmg

bf the small or large intesting.

pet ofaction, and ate usua]ly glven at nlght for an
on is 1equ1red as after i mgwtzon ofa pmson, an

unless specxﬁcallv mdmated. Chronic purganon
t loss and muscle weakness. Purgatwes should ;
qd acute-ab dommal pam

M HYDROX.IDE

!
i

sensory

nerve-endmgs in the mucosa of thie laxge mtt:stme Tabfﬂts act within 10-12 hour 5, Sﬁpposlfo‘-

ries within 1 hour.
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- Uses.=~Constipation, SR - - i
(=7 -Bowel evacuation before surgery, endoscopy or radiologicat investigations, - .
- Adversé effects—Genetal adverse effects of purgatives (see above). In addition, txblets
may cause gastrointestinal disturbances ; suppositories may cause local irritation.
Precaution.—Not to be taken with milk or antacids, .
Dosage.—Tablet : adult, 5-10mg at night (for constipation), '
Suppository ; adult, 10mg ; child Smg usually in the morning (for constipation)
Before radiological procedures and colonic surgery : 10mg by mouth at bedtime for the
2 preceding days. If necessary, a 10 mg suppository may be given, in'addition, 1 hour before

»

a radiological examination. _ o _
. O{kers,—-Magn@;ium sulphate, Senna, Liquid paraffin,

. ing headipgs -~ = 0 T

U 7.6.1, Drugs fmsymptomatlc treatment,
7.6.2. Replacement fluids. i

_7.6.3. Speciﬁt_: anti-infective agents,

- GAntz-DmﬂzoeaZs—-The treatment of diarrho_ea can be considered .:unricr the follow-

" 7.6, Drugs Jor Symptomatic Treatment of Diarrhoea—Most disrrhoeas ate viral in
origin and-are self-limiting. Such diarthoeas would only require treatment for the sympto-
matic relief of the diarrhoea and to prevent or correct salt and water loss,” - _

" "Kaolin can be given to adsorb irritants. Opiates,. particularly morphine and codeine,
increase smooth muscle tone in the bowel and reduce its motility. The compound kaolin
and morphine mixtare 1emains a very popular anti-digrrhoeal preparation, Diphenoxylate,
a.derivative of codeineyis combined ‘with atropige in a popular antidiarrhoeal Preparation:

The dose of :morphine in antidiarrhoeal preparations 1s small and there is no danger of
systemic effects or dependence. )
' KAOLIN

Dosage form.—Mixture ; see formulary for composition.
* Pharmacological propert »—Adsorbent.

Uses.—Diarrhoea _ .
: Drég_z}zteractiom——_ﬂs_m reduce “the intestinal- absorption of some antibiotics, e.g. Linco-

-Dosdge—~10-20mlevery4houss, < . e
T KAOLIN AND MORPHINE MIXTURE
- Dosage form.—Mixture. See formulary for Qdmpqsition.
L "I_’Miacolo’g"al Properties.—Absorbent and anticolic,
<. Use—Dijarthoea. -~ .. ) '
Dosage.—10 ml every 4 hours.

ahd"electrolyte loss from the body. In some cases, partic_tﬂarly-ig children, this may be



A'546 1989 No.43  National Dfug Fortwlary and Essential Drugs List

for the treatment of mild and moderate] degrees of dehydration in all age groups. Severe
dehydration is treated initially with an appropriate intravenous solution and then continued

the diarrhoea, which is usually self-limiki:f. Oral rehydration salts are suitable and adequate
with oral reh}'dm_tion salts.

| ORAL REHYDRATION SALTS (ORS)
Dosage form— Solids contained in sachets for 1litre of Solution :

-Glucose (anhydrous) | .. a oy .. 20g
Potagsium chloride |’ .. i : o JOB i
Sodium bicarbonate | .. o L%
Sodium chloride |’ ... 3.5g

P2, : :
Properties—ORS solution provides adequate quantities of electrolytes to correct
the deficits associated with acute diarrhfiea. The bicarbonate corrects the acidosis ; the -
potassium and sodium replace the body losseés. The absorption of sodium and water in the
small intestine is greatly enhanced by glicose. This fact forms the physiological basis of
oral rehydration therapy using ORS solutign. o ; _

Uses.—Prevention and treatment of d¢hydration in diarrhoea. ' :

Dosage—Approximate guide. Mild dehydration : 50 ml/kg within 4 hours,
Moderate dehydration : 10 mi/kg within 4 hours, followed by 10ml/kg after each loose
stool for infants and children below 5 [years of age, or- as much as required for older
childien and adults. N : .

" Caution.—The zbove regimen is only a guide and fluid administration should depend
on clinical evaluation of loss and requiremients. , ' g et -

7.6.3. Specific anti-infective agents.—Several pathogenic bactétia, viruses and intestinal
parasites have been identified as causes of{ diarrhoea. Anti-infective drugsare not indicated
for the routine treatment of acute diarrhoea. Specific indications for-their use include :

Cholera : < i 5%

Severe shigella dysentery

Amoebic dysentery ;

Acute giardiasis. E :

The drugs of choice for the treatment of these conditions are described in Section 9.

7.7. Ulcer Healing Drugs—In reqent years, drugs have been introduced which
promote healing of peptic ulcers. The |earliest of these was carbenoxolone, .a *synthetic
derivative of glycyrrhizic acid (a constiguent of liquorice). It probably acts by increasing
mucus production and protecting the mucosa form acid-pepsin attack, It has anti-inflamma-
tory and aldosterone-like effects, the latter of which include salt and water retention and
hypokalaemia. It is therefore not suitable for.old persons and those with cardiac or renal
disease. Cimet cidine and ranitidine are| H2-receptor blockers which heal peptic ulcers by
reducing gastric acid output. Pirenzepitie is a selective muscarinic anticholinergic drug
which promotes ulcer healing. It specifically inhibitsgastric acid and pepsin ‘secretion and
thus has fewer peripheral side effects than the non-selective anticholinergic drugs. There
~ is, however, little experience of this drug in the country. . : _. e

TIDINE

njection, i.m., slow i.v. injection or i.v. infusion,

. cm
Dasage forms.—Tablet, 200 mg ;
100 mg/ml in 2 ml ampoule. SRR
- Mode of action.—Histamine H~receptor antaganist. R T I
Pharmacological properties.—Reduces gastric acid secretion ; promotes ulcer healing.
Uses.—Gastric and duodenal ulcer. | b w e
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Aduvetse effects.—rare but include reversible impotence and gynaecomastia,
 Drug interaction.—potentiates action of drugs like oral anticoagulants, phenytoin and
tolbutamide by inhibiting oxidative metabolism, ; :
- Dose.—for gastric or duodenal ulcer, 200-400 mg 2 or 3 times daily in courses of 4-8

weeks. By im. or iv. injection, 100-150 mg/hour for 2 hours, repeated after an interval
of 4-6 hours. ; :

Precaution.—reduce dosage in impaired renal and liver function.

_ RANITIDINE
Generally similar to cimetidine except: : _ |
Dosage forms—Tablet, 150 mg (hydrochloride); Injection, im., slow i.v. and infusion,

25 mg (hydrochloride)/ml in 2 nl amps. :

Adverse effect.—has no anti-androgenic effect, _ _

Drug  interaction.—does -pot inhibit hepatic drug metabolising Aldative enzymes,
Dose 150 mg 2 or 3 times daily for 4-8 weeks, repeated if relapses occurs, By slow intrave
nous injection, 50 mg every 6-8 hours. ' ; '

Others.— Carbenoxolone, I’ifenzepine, and Propantheline.

8. ENDOCRINE SYSTEM DRUGS
Drugs in this section are discussed under the following headings : .
8.1. Corticosteroids and synthetic substitutes
8.2, Androgens. '

8.3. Qestrogens, _
8.4. Progestogens.

- 8.5. Oral contraceptives,
8.6. Ovulation inducers.
8.7. Oxytocics. - .
8.8. Drugs used in Diabetes millitus,

~ 8.9, Thyroid and Anti-thyroid Drugs.

8.1. Corticosteroids and synthetic substitutes.—The adrenal corticosteroids are of two
main types :-glucoearticoids and mireralocortiocoids. The most important naturally otenr-
ring glucocorticoid ishydrocortisone. Glucocorticod activity coversawida variety of acfions
on fat, protein and carbohydrates metabolism, on: the haemolymphatic systemas well'as 2
marked anti-inflammatory action. In addition, hydrocortisone has some mineralocorticoid
activity. Prednisloone, dexamethasone and ‘betamethasode are syathetic glucocorticoids,
Prednisolone has abqutﬁvq times the glucocortiod activity of hydrocortisone but about the

Pharmacological dose of the glucocorticoids are used
~ () in the treatment of lymphomas and leukaemias.
(%) as immunosuppressives to prevent rejection in tissue and organ transplantation,
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(##%) to suppress or modify aJIergic.b:eh.ctions and therefore provide reTje‘f *in asthma
_allergic skin diseases, nephrotic syndrpme, auto-immune haemolytic anemia, thomboa- -
' cy-topenic purpura, etc. rm ; s . I

(i) as anti-inflammatory therapy in a variety of conditions including rheumatoid

(9) rheumatic fever, active chronic hepatitis, severe inflammatory conditioi;s of the eye
and skin, etc. L : : e |
(vi) To savelifein septicaemic sho \before specific measures can take effect.

For maintenance oral treatment of conditions requiring _pharmacological doses of
glucocorticoids, prednisolone is the drug of choice. Dexamathasone and betamethasone
are satisfactory alternatives but being more potent than-prednisolone they are. particu-
larly useful where very high doses ofgredpisolonewouldhqubeen'required. They.ate also.
used in local conditions of the eye and skin. ) -

Adverse effects—Corticosteroids are oxic drugsand great caution should be exercised
when using them because of the:wide variety and potential seriousness of the adyerse- effects.
The following adverse effects can occur tyith varying degrees of severity on prolonged use.

1. Superinfection and reactivation of latent infections. | F e

2. Osteoporosis. “oe o BE o '
3. Muscle weakness and myopathy. | R I
4. Diabetes mellitus, :
5. Hypertension, =~ - _
6. Salt and water retention. : Pk
7. Psychotic reaction. C
8. Hirsutism and menstrual disturbances,
9. Cataracts.
10. Cushingoid appearance. .
11. Retardation of growth in children.
12. Reactivation of a laten peptic ulcer.

Corticosteroid withdrawal —Prolonged use of high doses of:corticosteroids leads to
suppression of the adrenal cortex due fto ne%ative_ feed back inhibition of corticotrophin
(ACTH) secretion by the anferior pituitgry. Abrupt withdrawal of a corticosteroid after long
term use in high doses would therefore l¢ad to signs and Symptons of: adrenocorticalinsuffi~
cienty. To avoid.this, corticosteroids should be withdrawn gradually with' progressive red-
uction of doses overseveralweeks to allow the ireactivation.of the pituitary-adienal axis.-

1
i

- . DEXAMETHASONE ' .
Dosagefbmxs—fTablets, 0;_5 g and|4mg. o £ ', T Ty nsles Lge b
- *. .7 .. Injection, 2mg] in 2l ampoules. - et e

" Pharmacological “properties—Very | potent glucocorticoid with minimal mineralo-
corticoid activity, = S Hy f- W, r s . i S T e

" Uses—Suppression of .iznlﬂamatory-and‘é]léfgic ‘dladndasi, . - i "

Adverse effects—See above. booade e o TR
Precaution—See above, D - ? Pl
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Dosage~Oral :0 .5-2mg dailyin divided doses’; upto 1 Smg daily ifsévors diseises,

By injection : im., or slow iv. injection or infusion : initially 0.5-20mg. Children,
0.2-0.5mg/kg daily. K S R BT s L - _
My - HYDROCORTISONE abg.
- Dosage forms.—Injection, powder in 100mg vial (as sodium hemisuccinate) ; Tablets,
10,20mg. _ , ' o i : |
Pharmnacological Properties—Naturally occur_ing glucocorticoid with some mineralo-
corticoid activity. ' A T
- Uses.—Adrenocortical insufficiency, (with fludrocortisone),
Shock. - _ :
Suppression’ of inflanimation and "allergy,
'Adverseqﬁ’em.—-Seegbove.' : '
* Precaution.—Seeabove. Lo , o D i
Dosage—Oral : for replacement therapy only, 20-30mg daily in divided dosés,

L.m. injection or slow i.v. injection or infusion : 100-500mg, 3-4 times in 24 hours or as
required, B i i : :

et T PREDNISOLONE
Dosageform—Tablets, Img, 5mg, - 3 . - -
Pﬁarﬁméalagz’mg' properties—Synthetic corticosteroid with high glucocorticoid but low
mineralocorticoid activi ity. 0 _ ' R
: Uses.—Suppression of inﬂammatory and allergic disorders. Treatment of lymphomas.
andleukaen?ias.'--' . i : o R
- Adverseeffects.—Sez above
Precautions.—See above

. Dosage.~Oral : up to 45 mg daily in divided doges.

8.2. Androgens.—Androgens are the male gex hormones. They are produced mainly
in the testes.and, to a less extent, in the adrenal cortex, under the influence of interstitial
cell stimulating hormone (same as follicle stimulating hormone) of the anterior pituitary,
Testosterone is the main naturally secreted androgen. The unmodified compound is rap;;?;r
n}etabdlised and istherefore unsuitable for clinical use. Esterification prolongs the duration
of action. : : e A L

Androgeﬁs have two main classes ofaction : 5
o (z')_..develqpment-.and_maintenance of the male secondary sexual characteristics, the

¢ 8ex organs and related structures, and
- o) apaboliceﬂ’ectg. '

_Androgens are used as replacement therapy in hypogonadism. They would thus
indiice :sexual .developmerit in boys when puberty is delayed, and would restore potency and
libido in adults who have developed androgen deficibney. Androgens are of no value in the
treatment of impotence unless impotence is a manifestation of hypogonadism.
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Although andragens improve sexu al funétion in hypogonadism, fertility isnot restored.
Restoration of fertility is possible only if the seminiferous tubules of the testes are functional
and would then need to be stimulated with gonadotrophins. G A

The discovery of the anabolic effects of te%atosterone led to the synthesis of a group of
- drugs known as the anabolics steroids in which the anabolic effect is predominant, Norethan-

drolone is a well known example of this grouip of drugs. They have many adverse effects
including sodium retention and cholestatic janndice. They are also subject to abuse espe-
_cially by athletes. Their clinical usefulnesy is limited. : _ ;

TESTOSTERONE gl © .

Dosage form.—Injection, 200mg (enan ', te) in 1ml ampdule ; 25mg. (Propionate) in
1ml ampoule. - ' o R
Pharmacological properties—Masculinizing hormone with some anabolic effects.

Uses.—Hypogonadism. -. . TR .,

Adverse effects—Oedema, increase in weight, premature closure of epiphysesin early
puberty, masculinization in women. - : . S

' Dosage—Enanthate : Initially 200mg every 2-3 weeks ; maintenance 200mg every
3-6 weeks, by intramuscular injection. P:op%'pnatc : 10-50 mg, 2-3 times weekly, by i.m.

8.3. Oestrogens.—Qestrogens are the female sex hormones. They are produced mainly
in the ovary and placenta. Oestrogens are respongible-for the development of the female
_ secondary sexual characteristics and have |important effects on the cyclic endometrial
changes that are a feature of the menstrual cycle. There aretwo main groups of oestrogens : ’
(/) the naturally occurring steroid hormonesjand their semisynthetic derivatives, and
(##) the synthetic, non-steroid compounds with oest rogenic effects. ‘The main naturally
occurring oestrogens are oestrone, oestradio] and oestriol. They are rapidly met abolised,
the resulting short duration of action making them unsuitable for use clinjcally. Ethiny-
loestradiol and mestranol are two orally active deriviatives of the natural oestrogen, oestra-
diol. They are longer acting than the parent compound and are widely used clinically.
For example, most combined oestrogen-progesterone contraceptive pills are based on the
two oestrogens.. =y ' :

The non-steroidal synthetic oestrogens can produce all the effects of naturally occurring
ot?i]t:rogensl.in the body. They are highly efféctive by mouth. The best known example is
stilboestro! ; : O

Qestrogens are widely used for menopausal and menstrual disturbancea,l at_:ophic :
vaginitis, carcinoma of the prostate and breast and to suppress lactatiom.,
ETHINYLOESTRADIOL
Dosage form.—Tablets, 0.01mg and 9.02mg.
_ Pharmacological properties—A semisynthetic derivative of the naturally occurring
oestrogen, oestradiol. _ -1 : . e
Uses.—Menopausal symptoms, Primary amenorrhoea. Contraception (combined witha °
progestogen). Carcinoma of the breast and|prostate. - Fun et Sk _
Adverse effects—Nausea and vomiiting, fweight gain, salt ahd;vvatgr'retéﬁtidn; jaundice,
breast enlargement and fenderness, withdrawal bleeding, depression, headache. = .~ "
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ﬂmafndfcaitbn.ﬂOwtmgenqdependent- carcinoma, history of thromboembolism,
hepatic impairment. ' o - -
Dosage—~0.01:0.05mg, 1-3.timeidaily depending on dfagnosis,
B-.4-."f’rbge;togm.-'——:?rogésteione is the main naturally occurring, progestogen. It is
produced by the corpus luteum and the placenta. It apparently has two main physiological
roles : (£)it \inducés:sectetory changes in “the endométrium in the luteal phase of the
menstx;uaigcle, and (%) it maintains pregnancy after implantation of the ovum. Proges-
terone itself is insoluble and has . a short duration of action. Synthetic derivatives like
norethisterone and laévonorgesteral *dre therefore wsed in practice, These:‘compounds have
some androgenic effect in addition to their progestogenic effects. They are also artly
metabolised to oestrogenic substances, but this notwithstanding, they are usually acﬁnim-
stered with oestrogens fo suppress ovulation for: contraceptive purposes and to treat a
variety of menstrual disorders. . vy
T e e NORETHISTERONE
- Dosage_form.—Tiblet,5mg. . :
‘Pharmacologicel properties—~Synthetic progestogen.
Uses.—Combined with oestrogensin : )
(?) Oral contraceptives - . _ . o
(i%) the treatment of a variety of menstrual disorders, including menorrhagia, metrorrha-
gia, dysmenorrhoea and endometriosis, ' :
~ Used alonein the treatment of : B

(?) threatened abortion

(#) Carcinoma of theuterinebody. _ ;

Adverse effects.—Masculinization, liver dysfunction and jaundice, headache, depression.

Contrafﬂdicatiwz._—Preggancy. - o

~ Caution,—Should not be uséd for undiagniosed vaginal bleeding,

Dosage—5-10mg, 1-3 times daily depending on the diagnosis,

8.5 oral Contraceptives.—Contraceptive pills are of three types :

(?) Progestogen-oestrogen combinations, (i) Sequential oestrogen-progestogen con-
traceptives, and (7i£) low dosage progestogens. The progestogen-oestrogen combinations are
the most widely used and are the ones included in the Essential Drugs List. A number of

effects contribute to the'contraceptive action of these drugs. Theyinclude : :

(¢) inhibition of ovulation. - .

- {#) reduction in‘the volume and alteration in the quality of cervical mucus,

(i) pseudo-decidual reaction in the endometrium.

(iv) alteration of the function of the corpus luteum, if ovulation occurs.

A number of adverse effects can occur with oral contraceptives. They include : nausea
and vomiting, breast tenderness, weight gain, mid-cycle ‘spotting’, post-pill amenorr hoea
and infertility, thrombo-embolaic phenomena, ischaemic cerebro vascular disorders, hyper-
tensfon‘ahd jaundice. Adverse effects appear to be'less with the low-oestrogen pills.

. ETHINYLOESTRADIOL PLUS LAEVONORGESTREL
"y D;m__zgé fbﬁr}i;'i‘ablét, Otﬂﬂzﬁg.gthinyloesfpadiol plus 0.15 mg laevonorgestrel.
; :Pkmo{ogkgﬂpmgﬁ'tfe:.ﬁ-lbwaoestmgeﬁ dose combined oral contraceptive.
‘Zfées.r;Contracepﬁon; . : g F ' o
Adverse effects.—See above.
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Contraindication—History of thrombodmbolic disease, acute and chronic liver disoase,
mammary carcinoma, . : i, -
Caution.—Should be used with great gare in the’ presence of hypertensmn, cardiac o

renal disease, migraine, depression, asthm and also in obese pahents, cigarette smokers . :
those ever 35 years, breast-feeding subjects] r and those with varicose veins. '

Dosage.—1 tablet at the same time each.{ _y for21 days startmg on 5th day of cycle, and |
repeated after a 7 day interval, i

~ ETHINYLOESTRADIO N PLUS NOREI‘HISTERONE
Similar to ethinyloestradiol plus laevondrgestrel except :
Dosage form.—Tablet, 0.05mg ethinyloestradiol plus 1mg m:eth:ste:one. -

8.6. Ovulation Inducers—Ovulation inducers are drugs which can be used to mduce.
ovulation and corpus luteum formation in ﬁtam cases of anovulatory infertility, The best
known examples of this class of drugs are Clo eand human menopausal gonadotrophm :

Clomipheneis an antioestrogen. It stimulates pituitary gonadotrophm output inwomen
by blocking the negative feed-back mhlbmon of gonadotrophin release by circulating
oestrogens.

In subjects with proven hypop1tu1tans , ovulation and corpus luteum formatxon canbe
induced with human menopausal gonadotrophin which contains both follicle stimulating
hormone and luteinizing hormone and acts directly on the ovary. Such treatment can only be
given in specialised centres, _ _

CLOMIP JENE
" Dosage fm'm —-Tabiet 50mg (citrate). |
Pkmmologwal properties.—Antioestrogi
trophin, : ;
_ Uses—Anovulatory infertility with nofmal anterior pituitary, =
_ Adverse ¢ffects,—Ovarian hypersnmulatmn multlple pregnancices, menopausal symptoms
 Contra-indications.—Ovarian cyst, abm;rmal uterine bleeding.

Dosage~50mg daily for 5 days startm]g on 5th day of menstrual cycle orat any time
if cycleshave stopped. Maximum 6 co

- In the absence of ovulation dose may be increased by 50mg amounts cach month to a -
maximum of 200mg daily for 5 days.

Others.-~Gonadotrophins,

8,7. Oxytocics.—Oxytocics are used to timulates uterine contraction. The best known
examples are oxytocin, ergometrine and prostaglandins. Ozytocin is a posterior pituntary
hormone. It causes rhythmic contraction of the uterus and is used to induce labour at term or
to augment uterine contraction. In larger doses it can be used at the third stage of labour
to control postpartum bleeding. ! :

; stimulates the rgl.ease of pituitary gonado-

Ergometrine causes sustained contraction of the uterus. Prostaglandms also cause
sustained contraction of the uterus. Theg}' are useful : (7) in the induction of abortion,
including missed abortion and hydatidiform mole, (%) in induction of preterm labour in
wéuch they ere more effective than oxytocm, and (m') to a less extent in the mductxon of
abour at term
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ERGOMETRINE
Dosage forms.— Table, o5.mg. Injection, 0.5. mg/mlin 1mlampoule. -
Pharmacological properties.—Ergot alkaloid, causes sustained contraction of the uterus,
Uses....(i) Prophylaxis of postpartum haemorrhage.
(#) - Treatment of postpartum haemorrhage.
(i%) Control of bleeding due to incomplete abortion.

-Adverse -effects.—Vasoconstriction, transient hypertension. _
Contraindications.—1st and 2nd stages of labour ; vascular disease ; impaired hepatic
and renal function. : . ..
Precaution—Extra care must be taken in patients with hypertension, toxaémia, scpsis,
cardiac disease and multiple pregnancy. '
Dosage : Oral : 0.5-1 mg.
Intramuscular injection : 0.2-0,5 mg,
Intravenous injection : 0,1-0.5 mg.
LT OXYTOCIN
Dosage form.—Ipjection, 5 and 10 units/ml.
Pharmacological properties—Posterior pituitary hormone. Polypeptide, therefore
ineffective by ‘mouth. Rapidly metabolished. g
~ Uses— (i) Induction and augmentaticn of labour.
() Management of missed or incomplete abortion.
(i) Prophylasis of postpartum haemorrhage (with ergometrine).
(#v) Control of atonic postpartum haemorrhage.
Adverse effects—High doses may cause violent uterine contraction which ‘may lead to
-rupture ; subarachnoid haemorrhage, = - ' : '
Contraindications—Hypertonic uterine inertia, obstructed labour, failed rial of labour,
severe toxaemia, foetal distress, placenta praevia. - ’
Precaution.—Extra care should be taken in patients with hypertension and therefore
on hypotensive drugs ; multiple pregnancy ; high parity and previous caesarizn section.
Dosage.—By slow intravenous infusion : ) ’
(3) induction and augmentation of labour : solution containing 1 unit per litre, 1-3
- milliunits per minute, adjusted according to response. ’
(#é) Missed abortion : solution containing 20-40 units/litre every hour to a maximum
of 200 units/litre, : ,
(##%) Contrcl of postpartum haemorrhage : 10-20 unats/’itrc given at a rate of x5 drops/
munute, adjusted-according to résponse. )
~ By intramuscular injection : 5 units (plus 0.5 mg ergometrine) at or after delivery of
the anterior shoulder for prophylaxis of postpartum hzemorrhege.
Others.—Prostaglandins, _
8.8. Drugs used in Diabetes Mellitus—Antidiabetic drugs fall into two groups :
8.8.1. Insulins. _ . -
8.8.2. Oral hypoglycaemic agents,: - ' ¢
8.81. Insulins.—Insulin is the hormone mostly responsible for carbohydrate metabolism
~ in the body. It is a polypeptide and is produced in the beta cells of the pancreatic islets
of Langerhans. Diabetes mellitus occurs when there is absolute or relative insulin

deficiency.



A 554 1989 No. 43 National Drug| Formulary and Essential Drugs List

A good percentage of diabetics would require treatment with insulin. These include :
(#) those presenting in coma or precoma, '

(ii) those who ar¢ underweight and ketoticy

(#i) diabetic children and others falling :der the group of juVen.ilé—onset diabetics.

(7o) maturity-onset diabetics who have fu

led to respond to diet and oral hypogly-
caemic agents.

(v) patients formerly controlled with d1e jor oral hypoglycaemlc agents dcvelopmg ;
intercurrentillness or about to undergo surgery.

‘Insulin preparation can be sub-divided into fwo main groups according to their. duratwn .
of action : (7) soluble insulin, and (%) medium or long-acting insulins. Soluble insulin

is short—acnng It can be gwen mtravcneously in an emergency. Given aubcutaneously,
itsaction starts within 30 minutes and last 4-8 Hours,

-The medium and long-acting insulins are depot preparatmns from which insulin is
gradually released. There are many varieties. [They are longer acting than soluble insulin
and so it is more convenient to stabilise patients on one or other of these preparations. They
can be combined with soluble insulin, but not mixed in the same syringe. :

Insulins can also be classified on the basis of their source and’ xmmunogemcny into
(?) standard insulins, {#) purified insulinsand m’) human insulins.

Standard insulins are derived from beef papcreas and purified by crystalhsatlon They
are antigenic but immunological resistance to them is quite uncommon. The antigenic .
properties are caused mainly by small ambu.nts of protein unpuntxes, particularly
pre-insulin, derived from the pancreas. ‘

There are two types of purified insulins : (;
They have been submitted to more rigorous
insulin and other insulin precursors which are
Highly purified insulins are obtdined from por
- beef insulin. Consequently, standard insulins
longer acting than theirhighly purified equival

The dose requirements for highly purified i
Allowance should be made for this when tr3

) pro-msulm free, jand (7) highly punﬁed

i purification procedures to eliminate pro-

relatwaly more. m:lmunogemc than insulin.

rk insulin which is less i immunogenic than

:lre usually more immunogenic snd sllghtly :
ents,

nsulins are lower than for standard in sulms

insferring a patient from the latter to the

former. Highly purified insulins provoke fewer?allergie reactions ; do not cause fat necrosis

at injection sites, and do not from IgG insu
and reach the foetus during pregnancy.

_ Recently, insulin with human amino-acid
of the porcine insulin and by biosynthesis.
advantage over highly purified insulins.

Dosage form.—Injeetion, 40, 80 units per mil

antibodies whach can cross the placenta

quence has been produced by modification
uman insulins do -not appear to ha‘ve any

lilitre.

Pharacological properties.—Short-acting insulin.

Uses—Diabetes mell itus_ ; diabetic coma.
- Adverse effects,—hypoglycaemia, local reactif

* Dosgge.—By subcutaneous, intramuscular
ing on patient’s state.

at m]ecnon site,
r intravenous injection vanablc, depend-
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. INSULIN ZINC SUSPENSION (LENTE)
- Dosage form.—Injection, 40, 80 units/ml. _
Pharmacological properties.—Long-acting insulin made up of 3 parts of Insulin zinc
suspension (Semilents) and 7 parts of Insulin zinc suspension {sultralente).
Uses.—Diabetes mellitus, . :
Adverse ¢ffects.—as for soluble insulin. : .
Dose.—By subcutaneous injection : according to patient’s need.
8:8.2. Oral Hypoglycaesnic Drygs.—There are two classes of oral hypoglycaemic drugs :
8.8.2.1. Sulphonylureas. '
_Sulphonyluréas stimulate the réléase of insulin from the pancress. Soms residual
functional islet tissue is therefore esseritial for their action. Chloipropamide is a widely
used example of this group. Other sulphonylureas are satisfactory alternatives. Gliben-
clamide is one of the most recent of these. P '
The biguanides can act in the absence of residual functioning islét tissue, They promote
- peripheral utilisation of glucose. These compounds cati lead to lactic acidosis. Of the two
best known members of the group, phenformin and metformin, the former is far more
likely to cause Jactic acidosis and its use is no longer recommended. _
Oral hypoglycaemic agents are indicated in maturity onset diabetics who have failed to
respond to dietary measures alone. '

- CHLORPROPAMIDE
Dosage forin.—Tablet, 250mg.
Pharnacological properiies—Long-acting sulphonylurea.
Uses.—Maturity-onset diabetes mellitus. |
Adverse effects.—Hypersensitivity reactions ; alcohol induced facila flushing ; hypo-
glycaemia. _ : '
> Druginteraction.—Can be displaced from protein binding sites by other drugs that are
extensively protein-bound leading to potentiation of its effect.
s ow METFORMIN
Dosage form.—Tablet, 500 mg.
- Pharmacological properties—Biguanide.
Uses.—Maturity-onset diabetes mellitus.
Adverse gffects.—Lactic acidosis.
Dosage.—500 mg every 8 hours up to a maximum of 3 g per day.
OtrErs.—Glibenclamide, Gliclazide. i
8.9, Thyroid and Anti-Thyroid Drugs —These include :

8.9.1. Thyroid hormones.
8.9.2. Antithyroid drugs. '

The thyroid gland secretes two hormones : thyroxine ('Ty) and triiodothyrorine (Ts)s
Ty is about four times more potent than T}, but it is more ucual to use T, in replacement
therapy of hypothyroidism. g = " '

In hyperthyroidism there is excessive production of the thyroid hormones. Treatment
is aimed at reducing the synthesis and release of these hormones. This can be achieved by
using a variety of diugs like potassium perchlorate which blocks the uptake-of iodine by the
thyroid. gland or carbimazole and propylthiouracil which block the iodiratiof: of tyrosine in
the gland. Icdireard icdides cause inhibition of the release of Tyand T frow the gland.
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This effect is transient. These drugs are therech
viously made euthyroid with other drugs, for s

re used ia the preparicion of patients pre-
. Radioactive iodine is also useful in

the treatment of thyrotoxicosis, but it can only be used in specialised centres and is contra-

indicated in children and women in the child-b¢

potassium iodine preparation aré the antithyr
Beta-adreno

ring age. Carbimazole and the icdine plus
id drugs described here. T

ceptor blocking drugs like propronolol can reducs the heart rate, anxiety

and other autonomic manifestations of hyperthyroidism. They are theref~re useful adjuncts

to treatment with antithyroid drugs. .

. .8.9.1. Thyroid Hormones o
‘ ’ L-THYR
Dosage forn.—Tablets, 0.05mg 0.1 mg

globulin protein, responsible for the mainten
reaction rates.
Uses.—Hypothyroidism.

Adgerse ¢ffects—Arthythmias, angina, restlessness.

Coniraindications.—Breast feeding, cardio
" Dosage.—Oral, maintenance : 50-300 mic

Children, 2.5-5 microgrums/kg initially. |

8.9.2. Antithyroid Drugs

(sodium salt)
- -Pharmacological pro;erﬁes.-—-lodine——-co;f%?

XINE

g oacid component of the thyro-
ince of the body’s normal basal metabolic

vascular disorders.
Yograms daily.

CARBIMAZOLE
Dosage form.—Tablet, 5mg. ; _ s Y . m
Pharmacological properties—Intiibits the|enzyme responsible for the iodination of
tyrosine in the thyroid gland. "

icosis.

Uses.—Th .
Adverse e_ﬁ;acts.—-—Rashes, blood dyscrasiasy,

2sage.—Starting dose : 30-60mg daily d
is euthyroid, then maintenance dose : 5-15mg

: ending

on severity. Continue until patient
daily. ' 5

| AQUEOUS oni){mE SOLUTION =
Dosage form.—Solution containing : iodjne 5 percent, potassium iodine 10 per cent

in purified water, freshly boiled and cooled, tgtal iodine 130 mg/ml.
operties.—Inhibits rel¢ase of T3 and T, from thyroid gland, an

Pharmacological fr
reduces vascularity of the gland thus making
only 3-4 weeks.

Uses.—Pre-operative treatment of thyrotg:::icpsis.

. Adverse effects—Hypersensitivity react
infants of mothers taking iodides. '

gical removal easier. Effects continue for

w

ith 'coryéa-like symptoim. Goitre in

Cawion.—Iodine should not be used for fong-term treatment.

Contraindication.—Breast feeding.
- Dosage.—90. 1-0.3ml 3 times daily. J
- Others.—Propranolol, Propylthiouracil,

9. ANTI-INFECTIVE DRUGS
~ Anti-infective drugs are described under t}
9.1. Amoebicides E
9.2. Anthelmintics
9.3. Antifilarial drugs
9.4. Antischistosomal drugs

adioactive Sodium iodide.

he following headings :
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9.5. Antitrypanosomal drugs

9.6. A.ntlmtrgnal drugs

9.7. Antiflagellate

9.8. Antibacterial drugs

9.10. Antituberculosis drugs

9.11. Systemic antifungal drugs ; :

9.1, Amoebicides.—Amocebiasis is caused by Entamoeba hystolytica. Three -clinical
categories are recognised : (1) Acute amoebic dysentery due to invasion of the wall of the
large bowel causing severe ulcerative lesions ; (2) Extraintestinal amoebiasis in which the
amoebae find their way to the tissues causing abscesses. The most common extrainte stinal
site is the liver ; less common sites are the lungs, brain and other tissues. (3) Chronic
amoebiasis in which the amoebae livein the intestine without causing any symptoms. The

~ patients are diagnosed by the passing of amoebic cystsin the stool.
Metronidazole is effective in all forms of amoebiasis. Other drugs which are currently
found useful in amoebiasis are : : - L
Chloroquine, which is particularly useful'in hepatic amoebiasis and diloxanide which
is used in chronic intestinal amoebiasis. X

_ _ - METRONIDAZOLE -

D osage form.—Tablet, 200mg ; injection, 500mg/100ml fori.v. infusicn.

Pharinacological properties.—A nitromidazole with a direct action on protozeaand naero-
bic bacteria. BT, : _

Uses.—Amoebiasis : acute invasive amoebic dysentery and extra-intestinal amoebiasis
Relatively ineffective in cyst passers. Trichomoniasis : urogenital infection in both males and
:fem ales. “ g : : " :

- Giardiasis: __ ) _

Infections due to anaerobic bacteria : Treatment and prophylaxis of surgical and gyna-
ecological sepsis due to colonic anaerobes, particularly Bacteriodes fragilis. Other conditions
Successfully treated include brain abscess, osteomyelltis, necrotising pneumonia:

Adverse effects.—Metallic taste is common, otherwise metronidazole is well tolerated,

Precaution.—Alcohol should be avoided during treatment.

Drug interaction.—Disulfirman-like reaction with alcohol ; effect of oral anticoagulants
potentiated. P _

__ Dose—For amoebiasis, 400-800mg three times daily for 5-10 days. For trichomoniasis,
200mg three time daily for 7 days. For giardiasis, 2g as a single dose for 3 successive days.
For anaerobic infections, 0.5g by i.v. infusion 8 hourlyuntil oral administration is possible;
then 400mg three times daily for up to 7 days. ‘

For children : 5-10 years, }adult dose ; 6 months-1 year, 4 the adult dose.

9.2. Anthelnintics—The term helminth refers to nematodés (round worms) as well as
trematodes and cestodes. In this discussion, however, anthelmintics will deal’ with drug
- used in predominantly intestinal helminthiasis. D. used in the predominantly tissue
helminthiasis (i.e. filariasis and schistosomiasis) will be treated under separate headings.

The helminthic infections for which these drugs are usually indicated include :
. Round worm : caused by Ascarés lumbricoides

Pin worm : caused by Enterobiu vermicularis e

Hook worm : caused by Ancylostoma-a vodenale or Necator-americanus
- Tapeworm : caused by Taenia saginata or Taenia solium
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Thread worm : caused by Strongyloi

des étercoralis

Whip worm : caused by Trichuris tnchtL'rza

Guinea worm : caused by Dracunculus ﬁtu

dinensis

Some of the anthelmintic drugs are specific for particular mfectlons(eg niclosamide for
tapeworm) while others are broa s;;ectrun] \drugs - effective for moat’ofthe infections (e.g.

mebendazole and thiabendazole).

MEBE
Dosage forms.—Chewable tablet, 100mg

AZOLE
; suspension, 100mg/5 ml

Mode of action.—Broad-spectrum a.nthémmtlc

Uses—T'richuriasis, ascariasis, enterobix

Contraindication—Should be avoided |
teratogenicity have been demonstratedin an

asm, and hookworm in single or- mxXed infections.

in early' pregnancy since embryutoxmity and
imal studies,

Caution.—1In heavily parasitised young ¢hildren, ascaris worms araoccasmnally’expelled

through the nose and mouth during treatmtr:l.

Adverse effects—1emarkably well tolera

Dose.—The same dose is used for all pati
dose of 100mg ; for hookworm and trich
days ; for enteroblasm, 100mg, repeated aft

NICLO!
Dosage form.—Chewable, tablet 500mg

at therapeumr doses.

ients over 2 years of age. For ascariasis, a single
;100 mg twice daily on three consecutive
an interval of two weeks.

:AMTDE

M

Pharmacological properties—An anthelmintic specific for tapeworms. Parasites affected

by the drug are more susceptible to the gut p
are avoided in partially digested form and
so affected thus exposing the patient with T,

eolytic enzymes, hence portions of the worm
he scolex is rarely identifiable, The eggs are not
solium mfectlon to the risk of cystxoercosns

Uses.—Treatment of tapeworm mfecthns
Dose—A single dose of 2g in adults, Iﬁ,m children 2-6 yeara SOOmg in cluldren under

2 years.
Precaution—In 'T. solium mfectwn,

PIPER:

Dosage form.—Tablet, 500mg (adipate
Pharmacological properties—Anthelmir

by competitive antagonism of-actylcholinei:

Uses.—Ascariasis.

pmgat;ve should be given 2 hours afte_r dosage.

AZINE
or citrate), Elixir or syrup SUDmg[Sml

tic effective in ascariasis. Pa.nalyZes the worms
at-the neuromuscular junction.

Adbverse effect—Transient skeletal muscle: weakneea may occur.

Dosage—As a single dose, Adults 4g-(Hy

of 2-3g (hydrate)

PRYA
Dosage forms—Chewable tablet, 1251
Pharmacological properties.—A depo
paralysis in susceptible helminths.
- Uses—For single or mixed
hookworm,

drate) ; Children, 120mg,’kg'up to a maximun
|
L

(pamoata) ‘syrup,. 125mg]m1 (pamoate)
ising neuromuscularblocker, it produces spastic’

hchnjmb'T:', infections involving ; ascaris, enterobius and
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Precaution.—causes transient elevation of SGOT and should therefore be used with
care in patients with liver disease. '

Adverse ¢ffects—Well tolerated.

Drug interaction.—may be mutually antagonistic to piperazine becasue of their opposing
modes of action. . : ' :

* Dose.—TFor ascariasis, a single dose of 10ma/kg, up to 1g ; for hookworm, this dose is
~ repeated after 24-48 hours. b . 8 ’
|  THIABENDAZOLE

Domgg-.fa?m.—.—-Cﬁewable tablet; SOOmg,_; s;mip, 500mg/5ml.

Pharmagological  properties.—Well absorbed, broad-spectrum anthelmintic ; -active
against adult and larval forms of some tissue nematodes.

Uses.—Strongyloidiasis, cutaneous larva migrans, dranontiasis, trichiniasis. .Pymntél
and mebendazole are preferred for the other nematode worm infections because of the high

incidence of adverse drug reactions to thiabendazole.

Adverse effects.— Occurs in about 50 per cent of patients, Commonly, dizziness and
gastrointestinal upset. Less commonly, drowsiness, headache, pruritus and hypersensitivity
reactions. Occasionally, tinnitus, collapse, disturbance of vision, hepatic dysfunction.

Contraindication.—Previous hypersensitivity reaction to thiabendazole.

. Caution.—Liver and renal function should be monitored and patients should refrain
from driving or operating machinery during treatment.

__* Dose.—For dracontiasis, 50-100mg/kg in 2 divided doses.; may be repeated after 7 days.
For strongyloidiasis and trichiniasis, 25mg[kg daily in'3 divided doses for 5 days. -

Others.—Other anthelmintic drugs in use are 'Bephenium hydrokynaphthoate, Leva-
misole and Niridazole. - : '

9.3. Anti-Filarial Drug.—The filarial diseases commonly encountered in Nigeria are :

1. Onchocerciasis—caused by Onchocerca voloulus, is transmitted by Stmulinm spp and
- causessevere dermatitisand blindness, '

2. Logiasis —caused by Loa loa and is transmittéd by Chrysops spp. The microfilariae are

present in the circulating blood. The adult worms migrate in subcutaneous tissues causing
" Calabar swellings. i
| DIETHYLCARBAMAZINE

Dosage forms.—Tablet, 50mg (citrate).

Uses.—Lcaiasis—radical cmfe.'

Onchocer ciasié—m_icroﬁla:icidﬁl effect only.

Dosage regime.—Loiasis : 9mg/kg daily for 10 days.

Onchocerciasis : 25mg initially, doubled on successive days to 100mg twice daily on
day 4. Then 200mg daily until niicrofilatial load in the skin approaches zero. '
Adbverse effects—Mazzotti reactions in onchocerciasis patients,

- Precautions—Care should be taken in bases with eye involvement. The intensity of
Mazzotti reactions can be reduced by small in initial dose and steroid cover.
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sU

Dosage form.....Powder for injection, 1g vial.

Pharmacological properties : Does no penetrate into the CSF It is excreted unchanged
in the urine,

Uses.—Onchocerciasis.... kills the

ndult worms African n'ypanosomzasls—early
hae molymphatic stage only. : :

Adoerse effects.....Toxic drug, poorly ttnlerated Albummuna, stomal lllcel‘athIl, severe
diarrhoea, prostration occur quite commonly, -

Dosage regimen.....10 per cent aquen#us solution given by slow i.v. In_;ectlon Oncho-
cerciasis : successive weekly doses of 0.2, 0 4,0.6,0.8, 1.0and 1.0g (i.e. total of 4.0g).

a panosomiasis....1g on days 1, 3, ;; 14 and 21 followed by 1g weekly fo1 5 weeks. I
there 18 CNS involvement :—250- 500nltlg 2-4 times on slternate days before startmg
melarsoprol. -

Precantion.... Because collapse has ocasionally occurred during the ﬁrst injection of the
drug, a test dose of 0.2g in 2ml should be given as follows :

(#) inject afew microlitres and wait 1 | minute.
(#) inject 0.5ml and wait 1 minute.

(#) inject the remainder over 1 mm:;e

9.4. Anti-Schistosomal Drugs.—In Lgena, schlstosomlams is caused by one of two
different species of Schistosoma. They are .

1. Schistosoma haeatobium.—This. is jl e cause of urinary schlstosomtams "The adult
worms lodge in the venous plexuses of the bladder wall. Some of the eggs are passed in urine,
others are retained in the tissues causi ; g irritation, ulceration, fibrosis- granuloma and

papilloma formation.

2. Schistosoma mansoni—This is the cause of intestinal schistosomiasis. The adult
worms lodge in the branches of the inferigr mesenteric veins in the wall of the large bowel,
and deposit many eggs there. Some of these eggs reach-the bowel, lumen and are passed in
- the faeces. Others remain in the wall of the bowel causing inflammation, ulceration, granuloma

and sometimes papilloma. Eggs that ate to the hver induce similar irritation, provoke
periportal fibrosis resu]tmg in portal hyperfension. :

M:ETR{FONATE

Dosage form..... Tablet, 100mg.

Pharmacological  properties.....O. Dphorus antlcholm&eterase - effectlve only
against schistosoma haematobium i mfecli’:lgt?ns. _

Uses.—S. haematobium infections, | :
Adverse effecis.—Rare ; transient redl@(:tioh in true and false cholinesterase occurs.

Caution....Use with care in patients likely to be exposed to organophosphorus
insecticides. ; ' : E

Drug interaction.....Depolarising neurmuscuiar blockers may be potentiated. )
Dose.....7.5mg[kg on 3 occasions at intervals of 2 weeks. .
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' - . OXAMNIQUINE
Dosage form —Capsule, 250mg.
Pharmacological properties—A. tetrahydroquinoline derivative with selective a.ct:mty

against Schistoseina mansoni. Male schistosomes are moresusceptible than females but residual

female worms cease to lay eggs and lose pathological axgmﬁcance
Use.—S. mansoni infections.

Adverse effects—Mild and transient dizziness and drowsiness occurs in one third of
patients. Hallucinations, psychic excitement and epileptiform convulsions have been reported
very occasionally. Minor clevation of serum transaminases occur in z small proportion of cases.

Dose. —15mgjkg daily for 1-3 days.
PRAZIQUANTEL
Dosage fam -—Tablet 600mg.
Pharmacological properties—Highly active against all species of schistosomes pathogenic

to man. Induces a sustained contraction of the worms followed by a rapid liver shift and
Subsequent vacuolisation and disintegration of the tegument.

Uses. —Double mfectxon with S. kaematoﬁzum and S. manson,
Adverse effects.—Well tolerated.

Dose,—40mg/kg as a single oral dose.

~ Others.—Niridazole is still in use, but it is no longer a drug of choice for any form of
schistosomiasis. It is also effective against guinea worm infections (dracontiasis).

9.5. Anti-Trypanosomal Drugs—. African trypanosomiasis (sleeping sickness) is caused by
either of two Trypanosoma species T. brucei rhodesiense and T. brucei gambiense. Sleeping
sickness is characterised by two distinct clinical stages. The first stage is caused by invasion
of the blood stream and the reticuloendothelial system by the parasites. The clinical mani-
festation of this state is marked by irregular fever, lymphadenitis, tachycardia, - rashes-and
splenomegaly.  ‘The 'second stage is due to invasion of the central nervous system and is
characterised by personality changes, headache, apathy, somnolence, tremors, speech and
gait disturbances, anorexia, malnutrition and finally coma and death. Pentamidine and
suramin are used for the early stage of the disease while melarsoprol is used when CNS
involvement has occurred

PENTAM]DINE
Dosage form.—Power for injection 200mg (isethionate or mesylate) fori. m. or i. v. use.

Pkw‘macologwdl properties—Diamidine compound ; poorly absorbed from the gut,
therefore given parenterally. Does not enter the cerebro-spmal fluid,

: Uses.—African ( T. gambiense and T. rhodesiense) trypmlosomlasxs—-mses without CNS
involvement, and prophyla:zls in endemic areas. Visceral leishmaniasis (L. doropant) or kala-
azar and cutaneous lelshmamasm-m patxents who are unpresponsxve to or intolerant of
antimony compounds.

Adoerse effects. —-Occasmnally, changes in blood sugar concentratxon and tenal 1mp31r-
ment,

' Precaution.—i. v. route should be used only in exceptional situations because of the risk
sudden severe hypotension. :
Contraindication : Should not:be used when there is also CNS mvolvement.

- Dosé—~TFor African trypanosomiasis : Treatment,. 7-15 injections of 300mg i. m. or
4mgfkg i. m., daily or on alternate days. Prophylaxis, 300mg i.m. every 3-6 months.
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MELARSOPROL
Dosage form.—Injection, 3.6%, solution in propylene glycol.
th‘mmlagica{ properties.—Organic arsenical compound, insoluble in water, given

intravenously. Attains trypanocidal Tncentrations in the CSF. Largely metabolised into

non-toxic pentavalent compounds.

+ Uses—African trypanosomiasis :|meningoencephalitic stage.
Adverse effects.—Reactive encepl 2
Dosage regimen~—3.6mg[kg by slowintravenous injection, daily for 4 days. Course may be

repeated once or twice at intervals of 7-10 days. : '

Precaution~Parasites should first be eliminated from the haemolymphatic system with
suramin before treatment with melarsoprol. ' -

1zlopathy ; hypersensitivity reactions.

n

JURAMIN
See section 9.3, It : ; ot
9.6. Anti-malarial drugs.—Malaria} in Nigeria, is caused by three species of Plaswtodiugn—
" P, falciparum, P. malarige and P. ovale. of these, P, Jalciparum is responsible for over
95 per cent of infections. P. vivax malaria does not occur in Nigeria, - :
Anti-malarial drugs are used to achieve a variety of clinical objectives, -

(1) Clinical cure.—This refers to the cure of a clinical attack. The drugs used for this
purpose ate those which attack the, erythrocytic stage of the parasite the so-called blood
schizonticidal drugs. The main drugsunder this categoryare the 4-aminoquinolines (ex-
emplified by chloroquine and amodiaquine), quinine and pyrimethamine sulphadoxine-
combination. . - .

" (2) Radical cure—Refers to the lelimination. of the exo-erythrocytic forms. This is
y applicable in P. vivax in which) true relapses from hepatic hypnozoites occur. Since
P. vivax infections are not seen in' N igeria, the need for radical cure does not arise. The

-

drug used for radical cure is pri aquine.

(3) Prophylazis—Suppressive prophylaxis is the suppression of the disease in the
slryttclglroeytic stage. The drugs used are pyrimethamine, proguanil and those used for

CHLOROQUINE

. Dosage forms.—Tablet, 150mg base (Phosphate or sulphate). Syrup, 50mg base/5ml
(Phosphate or ‘sulphate). Injection, 200mg in 5ml ampoule (as the sulphate).

Pharimacological properties.—A 4-atninoquinoline anti-malarial, It is active against the.
sexual erythrocytic stage of all Plasmpdia species. It is also amoebicidal and is useful
(in combination with other anti-amoebic drugs) in the treatment of hepatic amoebiasis.
It has anti~inflammatory properties an  is- useful in the treatment of rheumatoid arthritis
and discoid lupus erythematosus the treatment of which employs large doses for long periods
hence associated with more adverse' reactions. .

Uses—Clinical cure of malaria. P*‘bphyl_axis of malaria, Hepatic amoebiasis. Rheuma-
toid arthritis and discoid lupus erythematrosus. . . S '

Adverse effects—Itching ; retinop jlthy in prolonged use. -

Dosage—For treatment of acute malaria ; Adults : 600mg first and 2nd days, 300mg
third da!‘ It is often not necessary to fontifiue beyond the first day. Children : 10mg/kg
first and 2nd days : 5mgfkg third day, R -' o
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‘ ~ PYRIMETHAMINE

Dosage form.—Tablets, 12.5 and 25mg. '

Pharmacological properties—An antifolate. Has weak action against primary pre-
erythrocytic and. erythrocytic forms of Plasmodia. Kills the primary exo-erythrocytic
parasites. ¥ L F : _ :

Uses.—Prophylaxis of malaria for special groups, e.g. pregnant women, children under
5 years, sicklers, -

Dose.—Adult : 25-50mg weekly. Children : 5-10 years, 12.5mg weekly. Under 5 years,
6.25g weekly. TN :

PYRIMETHAMINE-SULPHADOXINE

- Dosage form.—Tablets, 25mg pyrimethamine plus 500mg sulpﬁ_adoxina ; Syrup, 25mg
pyrimethamine plus 500mg stgghadoxine in 5ml ; Injection, 10mg pyrimethamine plus
200mg sulphadoxine in 2.,5ml ampoule. v

Pharmacological properties.—Sulphadoxine is:.a long-acting sulphonamide. It poten-
tiates the anti-malarial activity of pyrimethamine, the combination being highly active
against 'the erythrocytic forms of Plasmodia. :

- Uses.—Clinical cure of acute malaria.

Adverse effects.—Rashes, prolonged used may lead to folic acid deficiency.

Dosage.—A single dose of : Adults :3tablets. Children : 9-14years, 2 tablets. 4-9 years
1 tablet, under 4 years, tablet. ; : _

Others.—Other widely used drugs, amodiaquine, proguanil, quinine, and the newly

introduced drug,  mefloquine, can be used as alternatives to chloroquine in the treatment
of chloroquine-resistant falciparum ‘malaria, :

_ 9.7, . Anti-flagellate Drugs—The two flagellate protozoa of clinical importance in
Nigeria arc Trichomonas vaginalis and Giardia lamblia.” Metronidazoleis the drug of choice
for both infections. Patients who fail to respond satisfactorily to metronidazole can be given
tinidazole. e : .

. METRONIDAZOLE
See section 9.1, Ty
- TINIDAZOLE
-Dosége forms.—Tablet, SOOmg ; Intravenous infussion, 2mg/ml in 400ml bottle.
~ Pharmacological properties—Similar to metronidazole but has a longer duration of
action, and can therefore be given less frequently.
' Uses._—-Protbzoal and anaerobic infections  as” for: metronidazole,
- Precautions—It should not be given to nursing. mothers or in the first trimester of
pregnancy. - . £ L :
Dosage—By mouth :. 2g initially followed by 1g daily, or 500mg twice daily, for
5-6days. o _ '

By intravenous infusion : 800mg daily until treatment by mouth can be given.

9.8. Antibacterial Drugs.—Antibacterial drugs are agents which interfere with bacterial
growth and reproduction (bacteriostatic agents) or survival (bactericidal agents) at concen-
trations or at doses which do not notably affect the functions of the human body. Anti-

~ bacterial activity may be due to interference with processes occurring only in the bacteria,
or processes occurring both in human cells and in bacteria.
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Specirum.—Every antibacterial |agent is- effective only against a limited .number of
species of micio-organisms. Ideally, | therefore, antibacterial drugs should be given only
after identification of the micro-organism responsible for an infection and determination
of its sensitivity against antibacterial agents. In practice, however, antibacterial drugs are
often given on the bases of the clinical features of an infection and the known local sensitivities
of micro-organisms to antibacterial drugs. When necessary, culture and sensitivity tests
should be performed toaid the choice of antibacterial drug. ' '

Resistance.—Resistance to antibiicterial drugs may develop in species and strains
originally sensitive, Resistance may be due to : (1) the selection of resistant mutants in the
presence of the antibacterial agent, (2) [the transmission of DNA from resistant to originally
sensitive bacteria by bacteriophages (transduction). (3) the incorporation into originally
sensitive bacteria of resistance-conferring DNA from the environment into which this DNA
may have been excreted by other b acteria (transformation), or (4) the transfer of DNA
ing for resistance factors from résistant to primarily non-resistant bacteria by 2 sex
pilus or bridge (cc::f'ugation). The last mechanism is responsible for the transfer of resistance
. to intestinal, mainly gram-negative |acteria. - ' - :

Bactaﬁa may also become resis
antibacterial drug, or by developing

t by learning to synthesize enzymes inactivating the
tabolic mechanisms insensitive to a drug, Resistance
- may develop rapidly usually in a step-wise fashion or slowly and continuously. The -
. development of resistance may somstimes be delayed by combinjng several antibacterial
drugs which act on the same bacteria by'different mechanisms. ‘ : Ty

Elimination.—Most antibacterial s are climinated either by the kidneys or by the-
liver. Some are metabolised by the liyer before excretion. Drugs excreted by the kidneys
will accumulate in the body in renal failure and their dosage must therefore be reduced ;
these drugs also may become less effictive against infections of the urinary tract in the
presence of renalfailure because their concentration in the urine falls to low levels. Similarly,
drugs mainly metabolised or excreted by the liver will accumulate in severe liver disease
unless the dosage is reduced but they, will also become effective against infections of the
liver itself or of the biliary tract. : S '

Combination therapy.—Different antibacterial agents are often combined in the
treatment of infections. Such combifiations are warranted if a patient is infected with
several species of pathogenic micro-organisms. In some circumstances the combination of
several antibacterial drugs may delay the appearance of resistant strains. There are, however,
only a very few examples in which synergistic action of different antibacterial drugs against
one species of micro-organisms has been demonstrated to be clinically significant. Thus
combinations of benzylpenicillin withstreptomycin are more effective than penicillin alone
in enterococcal endocarditis and also in endocarditis caused by Streptococcus viridans,
Pseddomonas infections in patients wjth neutropenia may effectively be treated with the
combination of carbenicillin and an aminoglycoside antibiotic. A combination of sulpham-
éthoxazole and trimethoprim is effective in many infections, some of which are not sensitive
~ to either the sulphomamide or trimethoprim. Finally, the most effective treatment of

brucellosis is the combination of tettacycline and streptomycin. A combination of two
_ antibacterial agents may, however, bE less effective than a single agent. For éxample,

2 combination of penicillin and choyamphenicol is less effective against pneumococcal
meningitis than penicillin alone. A combination of penicillin and tetracycline is less effective: -

than penicillin alone in severe pneumococcal pneumonia, _ .
Elimination of one infection by|antibacterial drugs may sometimes induce superin-

fection with either other bacteria or fingi or other micro-organisms not sensitive to the

drug used. ! : a -
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Administration.—For practical reasons, antibacterial agents should be given orally
whenever effective plasma concentrations can be obtained by this route. When antibacterial
drugs are given by mouth, they should preferably be given on an empty stomach, i.e.
sometime before meals, in order to ensure maximal absorption from the gut. Drugs which
tend to irritate the stomach should be given with or after meals, even if this entails some
loss of activity.' Antibacterial drugs should not be given with bicarbonate or with milk
in- erder to diminish gastric discomfort because this procedure could decrease their

effectiveness due to decreased absorption.

Non-absorbed antibacterial agents should be given parenterally, and parenteral routes
may be preferable for absorbed agents in severely ill patients.  Whatever the route of
administration, doses and dosage intervals are usually selected in a manner to obtain
persistent, constant, bacteriostatic or bactericidal plasma concentration of the drug.

Duration of ireatment.—Treatment with antibacterial agents should be continued
after the disappearance of the symptoms and signs of disease until such a time when it may
be-reasonably expected thatthe’pathogenic micro-organisms are eliminated. Therefore,
treatment with antibacterial agents should be continued for at least some days after the
disappearance of symptoms. During this time, full doses of the antibacterial agent must
be given. There is no rational justification for the widespread altitude of decreasing
the doses of antibacterial agents after the disappearance of symptorus of a bacterial infection,

- Age.—The doses and the use, in general, of an antibactesial agent, often depend on the
age of the patient. In the newborn and in infants, the mechanisms of the renal and the hepatic
elimination of antibacterial drugs may be poorly developed and lower doses of the drugs may
be required. Similarly, elimination of antibacterial drugs may be slowed in the elderly.
Adverse effects may be due to the characteristics of a given age ; thus, tetracyclines bind to
developing teeth and bone and may damage the teeth and retard bone growth. In newborn
infants, sulphonamides may displace bilirubin from protein binding and induce kernicterus,

Pregnancy —Most antibacterial agents cross the placenta. Some of them may damage
the foetus. For example, streptomysin given to pregnant mothers may induce hearing loss
in the child ; tetracyclines given to the mother may cause injury to their developing teeth
(tetracyclines are, furthermore, particularly toxic to the pregnant female and may induce
severe disease of the liver of renal damage). There are few examples in which transmission
of an antibacterial agent through breast feeding has damaged the child : this may, however, .
occur more frequently than actually known. Sulphonamides given to a breast feeding mother
have induced haemolysis in children with glucose-6-phosphate-dehydrogenase deficiency,

I

and may have induced kernicterus in infants.

9.8.1. The Penicillins.—Generally, the penicillins are bactericidal, broad-spectrum
antibiotics. They are well absorbed into body tissues and fluids, but penetrate poorly into
the cerebro-spinal fluid except when the meninges are inflamed. Penicillins readily cross the
placenta and also appear in breast milk, »

Penicillins are susceptible to degradation in the body by two main grocessm : (@) chemi-
cal (acid or alkaline) hydrolysis and (b) enzymatic degradation by the rial penicillinase

(beta-lactamase) enzymes produced by resistant bacteria. The choice of a penicillin drug is
therefore usually influenced by two general consideration :

1. desired spectrum of microbial activity ;

2. stability of the penicillin. R

Penicillins are thus further classiffied into (@) acid (gastric)—stable, penicillinase-
sensitive drugs, e.g. phenoxymethyl penicillin, ampicillin and amoxyeillin, and (5) peni-
cillinase-resistant, also acid-stable penicillins, e.g. cloxacillin, flucloxacillin, and methicillin.
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vity exists between all penicillins and to.a.

e;lccphaiopa;by due to cerebral irritation a?

d.gastrointestinal disorders. Cross-hypersensiti-
esser extent, with the cephalosporin_s. -

‘As with other broades;;‘ectrum antihiﬁtics, prolonged treatment with oral penicilling

candida

may lead to super inféctions with non susceptible bacteria o1 fungi, e.g. pseudomonas, proteus,

AMPICILLIN

Dosage form.—Capsules, 250 and 500}

Powder for oral suqupsi;jn, 125mg/5ml
Powder for injection, 250 and 500mg *

(Sodium salt) in tn‘lalai _

Bharmacological properties—Semi-synthetic, bactericidal, broad spectrum,  acid-stabie,
penigﬂlinasefsensitiwe:penjcﬂline. Sk i s : : N R b

Uses—~It is active against a wide 1

angtlt of gram posi&ye an_d-- g;fq:g-fnegéﬁ?c Bact&ia,..

including Salmonella typht. It is extensivély used in chest and " urinary tract infections. -

Adverse effects—As for the penicillins. Addmonally, maculopapalar 1ashes, apparentl y
not attributable to hypersensitivity or penicillin allergy, have been reported in patients -with
glandular fever and chronic lymphatic leukdemia, ;B B, s« g

Dmagr:.—kdults : Oral, 0.25-1g, every|6 hours.” - e

Injection, I. M. or . V., 5
Children : Any route, } the

BENZYL

g every4-6 hours, *
adult dose,

PENICILLIN

Dosage form.—Injection powder in 0.6, (1 million Iimits) vi:’ﬂ'. .
Pharmacological properties,—The first of the penicillins. Tt is highly active against many
gram positive and gram negative cocci. It isi acid labile and penicillinase sensitive, i

Uses—Infections. by streptococei, pn
treponema.

Adverse effects.— -Hyperéensitivity :

cocei, gonococed, meningococei, clostridium,

ions ; encephalopthy in high doses.

Contraindigation—Known hypersensitivity to penicillins, o "
Dosage—600mg, 3-4 times daily; by intsamusoular injection ; Children up to 12 years :

10-20mg/kg daily. Neonates, 30mg/kg daily.

CLOXACILLIN . |
Dosage form.—Capsule, 250mg ; syrup. ;125an[5ml ;':inject'it'm, powde: in ZSGmg and

500mg vials,

 Pharmacological properties—Semi-synthetic penicillin, acid-stable, and penicillinase-

Uses.—Cloxacillin shou{d be reserved f.for serious inféctiong-due to penicillingsg.-'

preducing staphylococei.

Dosage—Oral 250mg/500mg, 6 hourly & im. S00mg, every 4-6 hours iv. 0515

every 4-6 hours. Children : 3-1 adult dose.
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. Precusion,—Sohttiain for injection ahould be wed within 30 mimtss and shoold tot
be mixed with blood or other protein containing fluids. 5 ; 8

~ FORTIFIED PROCAINE PENICILLIN |
Dosage form.—Injection, powder in 400,000 units vial, éOnmﬁing : procaine penicillin
300,000 units (300mg) and benzylpenicillin 100,000 units (60mg). R
~ Pharmacological properties.~Procaine penicillin is a repository preparation of benzyl-
penicillin. Fortified procaine penicillin combines the rapid onset of action of benzylpenicillin
with the prolonged action of procaine penicillin. mew e o -

Uses—Treatment of benzylpenicillin sensitive infections when prolonged action is
* Dosage—Nariable, depending on the nature and severity of the infection. For acute
streptococcal and pneumogoceal infections, 300-600mg, i.my, 1-2 timea daily for 2 minimum
of 7 days. Higher doses are required for gonorrhoea and syphilis.

" Others—Amoxygillin and Carbenicillin, o |
. 9.8.2., The  Tetracyclines.—The ‘tetracyclines ate bacteriostatic, broad spectium ant:-

g

biotics whose usefulness has gradually decreased as a result of increasing bacterial resistance.
Absorption of tetragyclines from the gut is ‘decreased by milk, milk.products, sodium
bicarbonate, antacids, aluminium, calcium, magnesium and iron salts.. These act by the
formation of unabsorbable complexes with tetracycline. ‘Concomitant administration with
the above should be avoided. Tetracyclines. cross the placenta and are also excreted into

breast milk,

The tetracyclines are deposited in gzgwiﬁg boae and tee-tl:é, causing permanest discolo-
ration of teeth and dental hypoplasia. They should not be given to pregnant women and
to children under 12 yeats of age. ' “ _ o

. .  TETRACYCLINE
Dosage fmm-'-?'l‘ablt_a_t or capsule, ZSOmg (hydrochloride)
Pharmacological pro__pertie#.—-—Bacteridé’iﬁic, broad spectrum antibiotic. ;

. Uses.—Active against a wide variety of infections cduséd by gram-positive and gram-
negative micro-organisms.. However, because of the high incidefice of resistant organisms,
the use of tetracycline should be limited to ¢ K 2

(i) Chlamydial infections—causing trachoma (in which ophthalmological tetracycline
is drug of choice); psittacosis, urethritis and lymphogranuloma venerevm. ..
+ ¢ (@) Rickettsial infections, o R R Mam =y ¥
(i) Mycoplasma infections of the lungs and urogenital tract. .- -
(iv) Brucella, in which tetracyclines are generally more effective than ehloramphenicol.
- Contraindications—Pregiancy 3 childreniunder 12 years of age ; pre-existing hepatic,
or fenal damdje ; known liypersens{tiﬁity to the tetracyclines. F & | o
~Precaution.—~Should not be given in renal jmpairment. Absorption from the gut-is
reduced by milk, milk products, antacids, aluminium, magnesiimn, calcium and iron Balts.
~: Adverse; effects—Superinfection ;. hepatotoxicity especially . following' high doses in
pregrancy ; vation of pre-existing renal insufficiency ; depression of bone growth and
discoloration of teeth in children, S b B 5" Ra :
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enicillin results in reduced antibacterial activity

" Diug interation—Combination with

in pneumoccal and possibly other i
Dosage.~500mg, 6 hourly, L .
Others.—Other tetrac linea_'commor\l used are : oxytetracycline, chlor-tetfacycline,

Doxycycline and Den_leclo)c’lgrchne ' ly . _ LB

i
1
lons.

- 9.8.3. The Aminoglycosides.—The aminoglycosides are narrow spectrum, usually
"~ bactericidal antibiotics. They are selectively active against aerobic gram—nefatiye bacilli,
* including pseudomonas, proteus and most enterococci. Activity is greatly reduced in
acidic and anaerobic environments. | : X . o B

- Aminoglycosides are poorly absorbed from the gut, but better absorbed from the

parenteral route and from denuded skin or wound surfaces if applied locally. They

penetrate poorly into the cerebro-spinal fluid but can cross the placenta, Accumulation

“..in'body tissues may account for the otofoxicity and nephrotoxicity associated with them.
S _

Precaution.—Ototixicity and nephrptoxicity are the most serious adverse. effects
of aminoglycosides therapy. These effects jire most likely to occur in the elderly, dehydrated
patients, ?atienm with renal impairment, and patients receiving one of the drugs in high
doses or for prolonged gﬂods Patientéq receiving an aminoglycoside (by any.route of
administration) should be monitored for|toxicity symptoms and” be under close medical
gupervision. The’aminoglycosides are physically or chemically incompatible with many
drugs including penicillins, the cephalosporins and erythromycin. Iy : '

GENTAMICIN
Dosage form.—Injection, 10 and 80my in 2ml vials.
... Pharmacolpgical properties.—As ai_:ov% for Aminoglycosides.

" Uses :

(#) Empirical treatment of severe |infections in combination with : carbenicilin
sinfections by Ps. aeruginosa and Proteus spp.), metronidazole (if anaerobes are also
ikely to be present as in post-bowel peritonitis). .
{z’z’) Enterococcal endocarditis (combined with penicillin),
m} Gram negative bacillary meningitis. : . : :
(v), Urinary tract infections due- to Ps. aeroginosa unresponsive to other antibiotics.
. (v) “Chest infections due to penicillin:resistant staphylococci. : L

- Contraindication,—Pregnancy, since if crosses the placenta. S
__ Precaution—Should be used with extra care when renal insuﬂicieﬁcy is_present.
Patients should remain well hydrated during treatment, and a urinary alkalising ‘agent
_should be used in urinary infections. e " y y
~_ Adverse gffects.—Ototoxicity and nephrotoxicity. e : Sy W

. Dosage.—Intramuscular injection : 2-5mg/kg daily in divided doses every'8 hours.
Dosing interval lengthened in renal unpi:srmml:glnt;atheca cal injection ¢ ?;:?;Ydaﬂx, with
2-4mgfkg daily by intramuscular injection, in divided doses every 8 hours. For children
Intramuscular injection up to 2 wee mg kg every 12 hours; 2 weeks to 12 years—
2mglke every 8 hours. B U - B T &
Neomyein and streptomycin.

9.8.4. Other Broad Spectrutn A;M.‘rm

oglycoid. antbiptics e . Kansmyin,
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Dosage —Capsule, 250mg ; Wil il R s T mdin, St
- Syrup, 125mg/5ml. =y ; i
 Injection, powder in 1g vial. T 5 o @ _
- Pharmacological ‘propérties— Broad spectrum, bacteriostatic antibiotic. ‘Penetrates
the CSF and crosses the placental barrier. S My oo E R
Uses —Typoid fever. & ' :
Meningococcal and haemophilus meningitis.
. Whooping cough, ] )
Caution.—Because of bone marrow toxicity, chloramphenicol should not be used as
a general purpose broad spectrum  antibiotic when the condition can be effectively treated
by other antibiotics. Even when indicated (see uses above) prolonged or repeated
courses should be avoided. = 7 g oo B .
. Adyerse effects—Bone marrow depression leading to a-plastic anaemia ; grey baby
syndrome. - : i ; i _ o ‘ .
Dosage.—0.5-1g, 6 hourly, orally or by i.m. or i.v. injection. _ -
Others.—Other broad spectrum antibiotics in use are : ' Cephalosporins, Erythromycin,
Lincomycin end Spectinomycin. ' - .
9.8.5. Sulphonamides

P 'PHTHALYSULPHATHIAZOLE -
Dosage form—Tablet 500mg.
- Pharmacological properties.—Poorly absorbed sulphonainide.
-_'in.—Ac_uté diarrhoeas of bacterial origin. -~ :
Dosage.—0.5-2g 6 hourly. ’ T )
- Caution.—Most acute diarrhoeas are not of bacterial origin and are usually self-limiting.
Essential treatment is to prevent or correct salt and. water depletion by appropriate oral or _
intravenous fluid replacement therapy. - 5 + % TRl i

* SULPHADIMIDINE

- Dosage form.—Tablet, 500mg.
. - Syrup, 500mg/5ml. o e BOR -
Pharmacological properties’—Well absorbed, rapidly excréted sulphonamide. Bacterio="
static, : ' o =7
Uses.—Limited use. Bacillary dysentery and urinary tract infections.
. Dosage.—Initially 2g, then Ig 6 hourly, for adults, '
- Children : 6 months to 1 year, 1/6 adult dose
t 1-5 years 1/3 adult dose ' g
6-12 years 1/2 adult dose
13-15 years 2/3 adult dose

.. . . . COTRIMOXAZOLE 2 o
- ‘Dosage form.—Tablets.. 400mg sulphamethoxazole plus 80mg, trimethoprim 3 100mg -
- sulphamethoxazole plus 20mg trimethoprim. Syrup, 200mg sulphamethoxazole plus 4Dmg
trimethoprim in 5ml. . _ ' M e
Pharmacological properties.—Combination , of a long acting sulphonamide with a
dihydrofolate reductase inhibitor, trimethoprim. Combination i§ far mote active against
susceptible micro-organisms than the individual drugs. . T
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Uses—Useful against infections caus l’ by Streptococci, Staphylococci, Pheumococei
Neisseria, E, Coli, K%:bsiella, Proteus, Ha:gophilus, Salmon:.;]]a; Sh{gellaa_ Ttis particularly
effective in urinary tract, respiratory tract ay gastro-intestinal tract infections. e
Dosage.~Usual adult dosage is 2 tablets of the stronger formulation, twice daily. Children
6 weeks-6 months 1/8, 6 months-6 years 1/ 6-12 years 1/2, adult dose. -
Others.—Sulphaguanidine and Sulphathiazole,
9.8.6. Other Antimicrobial Drugs. :

METRONIDAZOLE

NITROFURANTOIN

Dosage Form.—Tablets, 50mg, 10%31: ' _ s
Pharmacological properties—A broad spectrum synthetic urinary antiseptic. It is
concentrated in'the renal tubules and excreted unchanged in the urine, It dt:snot attain
therapeutic concentration in the plasma or enal parenchyma, : -
Uses.—Urinary tract infection resistant to other drugs.
- Contraindication—Renal insufficiency. U B, e _
Precautions.—Not useful in acute pyelonephritis in which rénal parenchymal inflam-
mation is also present. The urine should|be “acidified during therapy, Excessive fluid -
intake is not helpful since this reduces the cancentration of nitrofurantoin in the urine.
Adverse_effects.—Gastrointestinal irritation ; intravascular haemolysis especially in
subjects deficient in glucose-6-phosphate dehydrogenase, s S
. Dosage.—Adults 100mg, 6 hourly fora fnaximum period of 14 days. Children 0.5-lmg
fkg, 6 hourly. For prophylaxis following recurrent urinary infection : 50-100mg nightly.
Others—Nalidixic acid _ ; _ £ L
9.9, Anti-Leprosy Drugs.—Leprosy is |a communicable disease caused by Myco-
bacterivm leprae. Four clinical forms are dgscribed : .. s o4 , e Wy
(?) indeterminate, (i7) lepromatons,_(iiQ tuberculoid and (o) borderline. :
Three antileprosy drugs have been described here, dapsone, clofazimine and rifampicin.
It is now clear that treatment with dapsone alone leads to rapid emergence of dapsone
resistance. Treatment should therefore be initiated with all three drugs to prevent develo__fg-
ment of resistance.. Rifampicin should be continued for at least 4 weeks, clofazimine for
1 year and dapsone for life. R ' i o
In the course of treatment of leprosy- specially with dapsong, reactions occur which
take the form of exacerbations of the lepromatous form or of erythema nodosum leprosum in
borderline or lepromatous forms. In both c:;:%iﬁonsthe atient develops high fever, neuritis,
malaise, arthralgia and high white blood cell count. Tlfis is referred to as Lepra Reaction,
and is treated with corticosteroids or clofazimine. @A s :

DAPSONE
Dosage form.—Tablets, 50mg, 100mg. |, ' : ' ; '
Pharmacolegical properties—Dapsone is a splphone; chemically related to the sulphona=~
tides, It is bacgn{?auc or weakly bactericidal against M, leprae. Also has anti-
malaria activity. ' : # 2 v ow s
 Uses.—Leprosy, in combination with tifampicin and clofazimibe. . - :
2. Mezlaria, as a prophylactic in a fixed dosage combination with pyrimethamine.
3, Dermatitis herpetiformis, T T B

at

See section 9.1,
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., Adverse effects.—Intravascular haemolysis especially in patients deficient in glucose-
6-phosphate  dehiydrogenase; Methaloglobinzeriaj headache, nervousness, insomiz,
blurted vision paraesthesia, peripheral neuropathy, psychosis; lepra 1eacti s-fever,
ztgthemad nodospm, iritis, painful polyneuritis; hepatits, anorexiz, nausez, vomiting ;
ergic dermatitis _ : .
C’aution.—MOnot_he_rapy with dapsone leads to rapid development of resistant M, Ieprae

Dose.—For leprosy; o s
- Dapsone 25-50mg twice weekly, gradually increased to 100mg daily plus Rifzmplein
600mg onee monthly plus clofazimine 50mg daily Self sdministered) or 300mg once monthly
(supervised). This regime would be continued for at least 2 years and preferably until

smears are negative. For patients weighing less than 35kg, the daily dosé of dapsone fs

adjusted to I-ng{kg and the dose of rifsmpicin to 450mg.
. CLOFAZIMINE
Dosage form—Capsule, 100mg. = | . ,

_ Pharmacological properties—A phenazine congener. Weakly bactericidal to M. laprae,
It 4ccumulates in tissues thus making discontinuous t.hm"apy_ possible )
 Use~—~Leprosy, in combined therapy with dapsorie and fifampicin, Prevents the deve-
lopnient of erythema nodosum leprosum (Lepra reactions). ' .

Adverse ¢ffects.—Caises red-purple discoloration of the skin lesions and darkening of
skin areas exposed to sunlight,

Dose.~—For leprosy : 50mg daily. See also under dapsone,
For lepra reactions: 300mg daily for 3 months.

L " RIFAMPICIN
See section 9,10 - - : o 3
9.10. Anti-Tuberculosis Drugs—Tuberculosis is a communicable disease caused by
Mycobacteriun iuberculosis—Availability of modern antituberculosis drugs has made the
isolation of the patient from his normal environment unnecessary. 'T'reatment should not be
regarded as sufficient when clinical symptoms or bacteriological tests have become nagative,
Continuation of treatment for an extended period of 1 year or longer is often necessary. As
far as possible the uninfected population, particularly children should be vaccinated agai
tuberculosie, The drugs described here for use against tuberculosis are: isonizzid,
rifampicin, streptomycin and thiacetazone plus isoniazid combination,

3 Combinations of the above drugs, administered regulatly in adequate doses, for an
adequate period of time, should constitute effective treatment for all forms of}tube:culgsis.
- | STREPTOMYCIN -

Dosage form—Injection, 1g and 5g (sulphate) vials, .
Plormacological properties~A member of the aminoglycoside group of antibiotics,
Bactericidal; a_cts-bypinhibiting proteinsynthesis, Active against  wide variety of gram
negative and 2 smaller variety of gram positive bacteria. Most widely used now forits activity
against Mycobacterium tuberculosis.. Resistance develops to it very-readily as & result of
* mutation and acquisition of &lasmids. Itisnotabsorbed from the gut, dittle enters the CSF.
It is excreted unchanged in the urine by glomerular filtration. .
* Uses—Tuberculosis—as one of a 3 or 4 drug combination therapy.
Bacterial endocardits—in combination with benzylpenicillin,
Brucellosis—in combination with tetracycline, :
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Precautwn —In renal msuﬂicxency, doi: is reduced and treatment carefully monitored.

- Adverse ¢ffects—Hyperiensitivity r
nephrotoxncxty

ion-skin rashes and fever. Ototoxicity-‘and

Bose —For tuberculosis: lg twu:e weék combined with other antn-tuberculos:s drugs

- - 180N
- Dosage form—Tablet 100mg.

-~ “Pharmacological properties—Rapidly l?actencldal against rapm"ly growing tuEercle,

bacilh. Dormint- bacilli survive exposure

o’ the drug and may - subsequently multiply.

"The dormant otganisms are however destroyed when rifampicin is combmed w:th 1somézxd

‘Resistant tubercle bacilli emerge rapidly i

Uses. --Flrst line anti-tuberculosis

1somaz:d is used alone. .

Precaution. —Pyndoxme, 15-50my da ly should be given concurrcntly to reduce the
risk of peripheral neuropathy especially in poorly nourished patients. '

Adverse__effects -—Hy;}ersensmvn‘y T ct.tons, penpheral neuropathy and psychotic

 behaviour may occur.

"Dosage.—Standard’ dosagc 300mg da.

/,, OF for non-comphant patlents 15mg[kg thce -

Weekly under supervision. Tuberculous meningits: 10mg/kg daily.

 + Children’:. Standard -dosage 10-20/kg

THIACETAZONE P

daily up to a maximum of 300mg

LUS ISONIAZID Y

Dosage form.—Tablets, Thiacetazone S0umg plus isoniazid 100mg'; and thiacetazone

150mg plus isoniazid 300mg.

Pharmacological properties.—Fixed dos:tge combmation of isoniazid and thlacetazone

helpa compliance.

- ~Uses -——Combmsd with a third ‘drug i
mannteqanc& treatment, of infection wi

aévml—Sﬁmdard adult dosage 3ta
str:ength :

RIF.
Dosage form.—-CapusuIe or tablet, 150

{ the initial treatment of tuberculosm Adequate
| sensitive organisms,

‘ ets of the lower strength orl tablet of the. highet'

;ICIN
j‘g, 300mg.

 :Pharmacological properties—»5A broad gpectrum -antibiotic with a potent bagtericidal
action against mycobatteria. Acts by mhfbxtmg DNA synthesis. Must be used with other

drugs in the treatment of tuberculosis anf
Crossea the blood-brain barrier readily.

leprosy to prevent development of resistance,

Uses—Tuberculosis ; leprosy, in coibmatmn mth other dmgs _ _
" Contraindications.—Jaundice ; first trimnester of pregnancy since ‘it haq been shown to

be teratogemc in animal studies.

Precautzom —Liver and renal functip
'I;hagmg should be withidrawn if renal i

occur during treatment. Breast feeding is
excreted into breast milk. Non-hormonal

acid impairs the absorption of rifampici
should be given at least 8 hours apart.

should be mamtored durmg treatment,
irment, haemolysis or thrombocytopenic purpuia
nadvxsable during treatment since rifampicin s
thods of birth control should be used by patients

«during treatment, as the reliability of sterojd contraceptives is reduced. Para-amino salicylic

hence the two drugs when used concurrently
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Adverse effects—Gastrointestinal ‘irritation, hypersensitivity - reactions -aad transient
rises- in’ serum bilirubin and transaminases, Reddish discolouration of utine; sputusy and
tears may be produced. R

Dose.—For tuberculosis : adults, 450-600mg (10mg/kg) daily or 600mg twice weekly ;
children, 20mg/kg daily up to 2 maximuam of 600mg; preferably before breakfast, For leprosy -
monthly. . mE S <%, C

Drug interactions—Para-amino salicylic acid delays the absorption’ of rifampicin.
Being a potent inducer of hepatic microsomal enzymes, rifampicin enhances the metabolism
of drugs like steroid contraceptives, other corticosteroids, oral hypoglycaemic agents, dapsone,
and digitalis glycosides. ' e "o,

Others.—Pyrazinamide, Rifampicin plus Isoniazid. '

9.11. Systemic Anti-Fungal Drugs.—Systemic anti-fungal drugs as used in thi§ section
refer to -anti-fungal drugs which are taken and absorbed into the blood as against those .
which are applied Ically on the affected part of the body. _ Ty i

'Fungal infections can be divided into three groups from the therapeutic standpoiiit.”

(#) Systemic fungal infections.—1In which internal organs and tissues ate -affected.
Systemic mycoses, e.g. histoplasmosis, are serious diseases, difficult to diagnose and
difficult to treat. Amphotericin B and flucytosine are the drugs commonly used in treat-
ment but these havenot been included in the Essential Drugs List because of the specialised
facilities needed for monitoring and controlling their use. . e

(%) Superficial fungal infections.—Involving the skin and its appendages. Dérmatophytes
cause local infections of the skin (tinea, corporis, ungium or pedis), trichophytons produce
different infections of the scalp or nails while epidermophytons: may produce infections

in the skin or its appendages. Superficial fungal infections respond well to the topical-
anti-fungal druis, but occasionally systemic anti-fungals may be needed: for serious .
or widespread skin involvement. The only systemic anti-ﬁinga’l’ drug described here is

gnseofl_ Ihrim s La T s * : . ¥

({#) Candidiasis,'cavsed by Candida albicans may be superficial (involving the skid -
- or mucous membranes), gastrointestinal or systemic, Treatment of superficial and gastro- -
intestinal candidiasis is with nystatin (see Section 10 on Dermatological drugs) while
systemic candidiasis is treated with amphotericin B and flucytosine as with other systemic

fungal infections.. # L : _
PR T ' GRISEOFULVIN
Dosage form.—Tablet, 125mg. Ve ¥ x - AR L
 Pharmacological properties—A fungistatic antibiotic with selective activity against
various dermatophytes. It has no effect on other fungi or bacteria, ' .o
Uses.—Superficial fungal infections of the skin, hair and nails due to Trichophyton,
Epidermophyton or Mictosporum. It is particularly valuable for infections of the hair and
finger nails. ' , ' _ '
~ Contraindications—Pregnancy, prophyria. -
~ Adverse effects—Hypersensitivity reactions, .
..Dosage—Adults : 500mg-lg daily, in divided doses or as 2 single dose..
Children 10mg/kg daily, in dividéd doses. Treatment should be contintied for sévaral
weeks after apparent clinical and microscopic cure. . .
'Others.—Amphotericin, Flucytosine, Miconazole and Ketoconazole.
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- g T

10, DERMATOLOGICAL DRUGS g7 gt
The ﬂdﬁ'mztologlcal drogs in this set.-tlon have been described under the following
_10;1. Anti-infective preparations (topical). '
: © 10:2. Anti-inflammatory preparations (fopical). - v S W
10.3. Astringents, '
10.4. Dusting powder.
105, Fungicides {topicd).
© 10.6. Keratolytic preparations.
10.7. Scabicides and pediculicides,
10.8. Antiseptics.

" Topical drug administration is the best method for twatmg many simple skin depeases
but often temlc administration of m is necessary. Systemic dmg admlmstratxon is
required w] L

“(2) theskmdmeaseehaseﬁendedto iper layers oftheakinbrto adjacent tissues.

(#) the skin disease has a:common caus and patia.ology with disease of internal organs

{eg collagen vascular disease). !
(#) the skin disease is too widespread fo permit topical drug apphc:mon. :
(w) the drug effective against a give: Iskm disease aecumdata; in cutaneous keratin
(e.g. griseofulvin). !

* () there is evidence of blood spread (e.g. multiple pyogenic infection of skin).
Skin diseases which are manifestations of an internal disease (e.g. purpura in

thrombocytopenia) do not require topical | treatment. Treatment of the underlymg cause
would temm% thz skin ynanifestation. |

The base or vehicle in which the drug }
2 rule, lotions and pastes are best for w
dry lesions, Creams may be suitable for &i

10.1, M—Ifg’wwe Pr@waﬁom

NEOMY CIN PLUS BACITRACIN

~ Dosage forms .—Qintment and cream, | ‘mg neomycin sulphate plus 500 units bacitracin
zinc per gram of ointment in 5 g and 30 g tubes. Dusting powder, 0.5 per cent neomycin
sulphate plus 250 units bacitracin zinc .

Phurmacological properties—Preparation; conta:mng two poorly a.bsorbed wide spectrum |

applied to the skm is of great mpurf:ance. A_a -
and wet !eelons, ‘while greasy omt:nente for

annblot:ca
. Uses—{a) Opcn suparﬁcxal mfecuona.l;

(%) Infected eczema, dermal ulcers and wounds. '
Contraindications—Known history of ypersens:trv;ty to neomycm ot bacitracin.

Caution—Ototoxic when applied to|extensive burns, Deep infcctwe lesions (e.g.

furunculosis, pyoderma, carbuncle, superfi al and deep absca;ses) reqmre not topxcal but
syatemic adzmmstratmn of antibiotics, . |-

* Adverse effects—Skin sensltmahon : tomcxty Gt abaorbed .
Dosage regimen.—T1t is applied to the a.ffected surface twice daily.
10.2. Anti-Inflammatory Preparations ;

Taome
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. BETAMETHASONE

Dosage form.—Ointment and cream, 0.1%, (valerate). ‘

Pharmacological properties—A potent, topical corticosteroid preparation.

Uses.—To suppress inflammatory or proliferative responses in various non-infective
skin conditions, including: eczematous conditions, allergic dermatoses, seborrhoeic dermatitis
intertrigo, intractable pruritus unresponsive to other treatment, discoid lupus erythematosus,
lichen planus and “psoriasis’ unresponsive to keratolytic treatment.

Contraindications—Acne, rosacea, perioral dermatitis.

Caution—Potentially dangerous skin conditions such as pemphigus and generalised
exfoliative dermatitis should be treated with systemic corticosteroids from the onset. -

Dosage—A thin film is applied to the affected areas 2-3 times daily.

103, Asiringents - T
.. CALAMINEPLUS ZINC OXIDE

Dosage forit—Calamine lotion containing calamine 15 per cent, zinc oxide 5 per cent,
glycerol 5 per cent, bentonite 3 per cent, sodium citrate 0.5 per cent, Jiquefied phenol 0:5 per
cent, in freshly boiled and purified water. .~ = o L

Pharmacological properties—An anti-pruritic preparation. -

Uses—Pruritus ; Acute inflammations of skin with vascular eruptions, exudation,
oozing and crusting. : N _

Dosage regimen.—Frequent application to the affected parts.

10.4. Dusting Powder |

R * ZINC, STARCH AND TALC

Dosage form.—Zinc, Starch and Talc dusting powder, containing zinc oxide 25 per cents
starch 25 per ceat, purified (sterilised) talc 50 per cent. ’

Pharmacological . properties—Zinc oxide acts as an astringent forming a relatively
impermeable film of coagulated protein on the surface treated, Talc acts as a lubricant powder

but does not absorb moisture. Starch is less lubricant but absorbs moisture,
Uses.—In folds where friction may occur between opposing skin surfaces.

- Contraindication.—They should not be applied to areas that are very moist as they tend
to cake and abrade the skin. : :

Dosage.—2-3 'app!ieétions to affected parts daily.
 10.5. Fungicides o . _
g - BENZOIC ACID PLUS SALICYLIC ACID
Dosage form.—Ointment and cream, 6 per cent plus 3 per cent respectively. _
Pharmacological properties—Salicylic acid acts as a keratolytic agent. Benzoic acid is a
fungistatic antiseptic, . ' :
Uses—Mild superficial fungal infections.
Dosage~2-3 applications daily.
kA  CLOTRIMAZOLE |
10(; Do;age_fqmz.'——.()inhnmf and cream, 1 per cent ; Spray, 1 per cent in aerosol ; Pessary,
mg. ' S L
- Uses—Superficial fungal infections. =
Dosage.—2-3 applications - daily. -~ . -
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_ Dosage form.—Oral suspension,
Tablet, 500 000 units ; Ointment or
Uses. —-(a) Intestinal candidiasis.

- (b) Candidiasis of skin; va,

I'ATIN
100 000 umts[ml Pessary, 100 000 umtsjPessary :

, 100,000 u/g.

ma, mucous memb:anee

Dosage—Oral administration : 500, 0 units four times daily for 7-14 days,

Topical—3 applications daily.

t

Vaginal pessary.—Insertion twice ‘daily for 14 days. )

10. 6. Keratolytzc B‘egamfwm

¥ s SALIC

Dosage forin.— Solution, topical, 12

Pharmacological properties—A kerat
stratum. corneum.

Uses.—Hyperkeratotic conditions |
‘dermatltls, chronic eczema, hyperkeratosig

Dosage.—1 or 2 applications daily, |-

|
£

- 10.7. Scabicides and Ped:'cdlz’cides.

BENZYL
Dosage fom —Emulsion and Iotion,

Uses —Scabm 3 ped:cu]os:s of the
- Adverse effects—Transient burning o

F

Precautions.—Should not beallowed to ome in contract

or 1: 3 (Children) with water before use!

‘Dosage and administration.—For scabies,

the neck after thorough washing. A seconl

ncludm

IC ACID

'_ cent i in flexible collodion., - .
:&lytlc agent that promotes desquamatmn of th:

S

psonas:s, ichthyosis, seborrhoezc
of the palms and soles, warts, acne.

BENZOATE

25 per cent.
P}:macolagzcal pmpm .—An efficient scabicide and pediculicide. Sllghtly irritant ‘to

Ip, body and publs :
'the skin ; occasionally skin crupt:ons.

with the eyes. Dilute 1:1 (adﬁ]fs)'_

the lotion :sapphed over the whole body below :
application is made without washing 24 hours

later. The lotion can be washed away 24 Hours after the second application.

10.8. Amntiseptic and Disinfectants.—
and unbroken skin surfaces. They are co
.as adjuncts in the treatment of infected
surgery.
| BENZ
Dosage form.—Compound tincture, S

Uses.—Skin disinfection.
CHLORHE

- Dosage form.—Solution, 5 per cent (gl

Uses.—Pre-operative skin preparatio
irrigaiton.

Caution.—Avoid contact with muomg

containing more than 0.01 per cent may

ese are cleansing agents used to sterilise broken’
monly used for cleansing of' ds and ulcers,
conditions. and in preparmg the skin for

@IN
ce formu]ary for compamtlon.

XIDINE

iconate). To be used after appropriate dilution,
obsteuim and .wound cleansing ; bla.dder

membranes and menmgee Bladder ungatmns
use haematuria..
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CHIOROXYLENOL _

Dosage form.—Solution, 5 per cent. -
Uses.—Hand disinfection ; vagma.l ‘Tubricant dutmg labour ; skin dlamfecnon
Adverse effect—Can cause qkm irritation and sensitisation.

IODINE

Dosage form—Solutlons. See formulary for com d-pomtlons :
Uses—Skin disinfection ; antiseptic on cuts afid wounds
Adverse effects.—Pain on wounds stains skin and-clothes.

Others—Other preparations in common use are :

Tar (keratolytlc agent).; Lindane .and Monosulphlram (smb:c;de and pediculicide) ;
Methylated spmt—-—(alc.ohol 19 parts - methanol I part, tinted with gentian wiolet) ;
Hydrogen peroxide 6 per cent w/v ; Potassium permanganate 1 per cent ; Gentian violet
0.5 per cent, and silver mtta.te stick (sxlvex nitrate 95 per cent : potassium mtrate 5 per cent)
(anttseptlcs)

11. DRUGS ACTING ON'THE EYE =~ ~

The ophthalmologlcal drugs in this sect:on have bee.n dascnbed under the following
headings :

VIR Antl-mfectwe drugs. 8 R b . , ;
11.2. Anti-inflammatory drugs. L e - Fo B o
11.3. Local anaesthetics. . ; ’

11.4, Miotics and antl-glaucoma drugs
11.5. Mydriatics. '
11.6. Others, e.g. sodium chloride eye lotmn

Eye preparations are applied locally in the form of eye drops, eye omtment, eye Iotions,
- packs, lamellae, corneal baths and by _Iontopho_resls -and sub-conjunttival injection. All
preparations must be sterile. One of the best preparations is sodium chloride (0.9 per cent
w/v), eye lotion which is a.useful irrigation for removing conjunctival discharges. Any lotion
remaining unused after 24 hours should be discarded because of bacterial contamination.
Most external bacterial infections can be controlled by proper. selection of a suitable
anti-bacterial agent that does not readily produce sensitization and/or that is rarely or never
administered systemically (e.g. sulfacetamide, chloramphenicol). The choice of these drugs
should avoid possible sensitization to commonly used systemic drugs and should discourage
the development of strains of oiganisms resistant to commonly used dgents. Intraocular.
infections and severe external ocular infections require mtenswe systemic therapy in addition
to local administration.

j Adrenal corticosteroids are used in the symptomatic treatment of ocular- inflammatory
disorders, to control inflammation: and thereby-reduce the amount of permanent scarring
and prevent visual loss. Corticosteroids genera]l}jyf should be avoided in most ocular infections
because the course of the disease may be worsened by the Weakemng of bodlly defence
mechamsms and also lead to ulceration of the cornea.

Eye preparations containing anti-cholinergics are used to. achieve mydnasm as for
example in diagnostic retinoscopy ; those containing Parasympathomlmetlts are used as
miotics in the treatment of glaucoma, and those containing local anaesthetws for the removal
of foreign bodies and for routine intraocular tonometty. ;

Acetazolamide is ‘administered systemically for-the treatment of glaucoma It reduces
the-secretion of aqueous -humour by mhxbltmg the enzyme- ca.rbomc anhydrase, and thus
lowers raised intraocular pressure. .
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111 Anti-Infective Drugs

CHLORAMPHENICOL

Dosage form.—Eye drops, 0.5%.
: ointment, 1%,.
Uses.—Local treatment of & wide van;;ty of bacterial infections of the aye

Dosage.—Apply every 3 hours,

. SULPHACETAMIDE

Dosage forms.—Eye drops, 10%, 30‘7 :
ntmem,

- Pharmacological pr szghly uble, non-itritant sulphonamlde
Uses.—Acute and icbacterial conjunctivities, =
- Precaution.—Enown hyperaenmtmty to. aulpbonamxdes
Dosage. —Apply every 2-6 hours.

| CHLORTE'TRACYCLINE :
Dosage Jform.~—Eye ointment, l% |

Use~Trachoma. ‘l _
Caution—For the general treatment of bacterial infection of theeye, chemotherapeutlc
agents like chloramphenicol and sul. phacetaTmlde which are ecldom or never used for systemic
infections are preferred to the tetracyclines.
Dosage ~—Apply three times daily for az?:weeks.
thers.—Other anti-infective preparations in common use include Gentamicin eye
drops, Framycetin eye drops and ointment and Idoxuridine eye dxops

11.2. Anti-inflammatory Drugs. .
Dosage forms.—Eye dro :mdomtment 0. 1%.
Usesig——h-zdoclydm elglaentzea othefz Tocal lonﬂammatlons -
A ‘red eye’ may be diie to (Herpes simples virus . mfectzon whlch produces
a dendnuc ulcer, This condition is aggravpated by corticosteroids, -
Adverse effects—Prolonged appheathn of steroid eye drops may lead to stero:d
glaucoms. "

‘Dosage—Eye dfopa apply EVery 1-2 hours
Eye ointment ¢ apply 2-4 tm[zea daily.

OXYPHENBUTAZONE

Dosage form.—Eye ointment, 10%.
: Pharmaco effecis.—An eﬁecuvg ann-mﬂammatory d:ug Does not aggravate
dendritic co ulceration-and does not cause glaucoma.
Uses.—Local treatment of eye mﬂam:ﬁatlon mcludmg mdocylc:t:s and ep:aclentm
Dosage.—Apply 1-2 drops, 2-5 times daily.

TETRAPH

Do.uzgs fmwz.—-Eye drops, 0.05%.
harmacological properties.—Tetrahydre 3
Um —Allergic conjunctivitis, g
Desqge, ly 10r2 d:ops, 4-6ti i '
‘—Oﬁr anti-inflammatory dmiiycummon use-are Hydrocort:&one eye drops’
and omtment, and Prednisolone eye drops ointment. : _
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11.3. LocaIAm&fhstm *
AMETHOCAINE

Dos e form.—Eye drops, 0.5, 1?/ drochloride
D “’8 ﬁ? ot s 54365 r:h (hy ).
e.—Insul 1or2dropsontothe ctiva,
Oé&”gi —Lignocaine with or without Adj;;ahne.
11.4.. Miotics and Anti-glancoma Drugs,

114.1, Topwa]Pr@aratmxs

PILOCARPINE .

Dosage fom_Eye draps, 1, 2, 3 and 4%, (hydrochloride).

Pkmmawlogzcal operties. —A ‘parasympathomimetic drug. Contracts the cx:cular
musclse of the iris and promotes drainage of the aqueous humour.

' Uses.—Primary (narrow angle and wide angle) glaucoma.

- Adverseeffect—Spasm of accommodation. ]

- Dosage,—1-2 dmps, 3-6 times daily.

" PHYSOSTIGMINE
Dosage Jorm, —Eye drops, 0.25, 0.5 per cent (sulphate).

- Pharmacological properties—A reversible anticholinestersse. Causes nz:romng of
the pupil and enchances drainage of the aqueous humour. _
Use~—Primary glaucoma, ; :
Dasage~—~1-2 drops, 2-6 times daily.
11.4.2. Systemic Preparations

2 ACETAZOLAMIDE
Dosage Sorts —Tablets, 250mg.
Pharmacological {ropertm ~—Carbonic anhydrase mhzbrtor reduces the secretion
of acqueous humour, leading to fall in intraocular pressure.: _

Use.-anary glaucoma. -
Dosage.~250mg, 6-hourly.

11.5. Mydriatics
HOMATROPINE
Dasage forsm. ——Eye drops, 1, 2 per cent:

thmcologzcal properties.—Anticholinergic dmg relaxes the circular _muscles of
the iris and reduces drainage of the aqueous humour, ’ _ _

Uses:—For producing mydriasis and cycloplegm for refraction, -
Contraindiction:~Glaucoma,

Adverse reaction.—Loss of aecommodanon ralsed intraocular pressure.
Dosage —1-2 drops.

TROPICAMIDE

: -Dosage fo:m --Eye drdps, 0.5, 1 per cent. :
: Pﬁmo?ogzml properties—Same as homatropine but shorter acting (duration of
" effect : tropicamide 3 hours, homatropine 24 hours).

Uses—contraindications, adverse reactions and dosape~Sarmie as Homatropine,
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Others —Other mydriaticsin re!atley common use are Atropme eye drops1 per cent

and Cyclopentolate eye drops, 1 per cent;

12. DRUGS ACTING ON THE EAR,

'~ The drugs acting on the ear, nose,
under the following headings :

12.1. The Ear
12.1.1. Anti-infective dru
12.1.2. Combined anti-i
- 12.1.3. Preparations for removal

12.2. The Nose
12.2.1. Combined Ant:allergic

12.3. The Throat.—Other .Dmgs. T

12.1. The Ear.—Infections of the
containing antibiotics whichmay later
senSltlsatlon.

Acute infections of the middle ear s
systemic antibiotics.

Ear wax is best removed fitstly

n.fgf;:tlve

NOSE AND THROAT =
and throat have been described in this section

d antz-mﬂammatory drugs
f ear wax. :

: 'Né_sal Decongestanm.

xternal ear- should not be treated thh ear drops
be used systemically because of the danger of

ou]d -be treated not t0p1cally, but with appropriate
t

7 softenmg with sodium bicarbonate ear drops. '

b
glycerol or warm olive oil on three sﬂcgesswe nights and then syringing out with water.
Ear drops containing aminoglycoside antibiotics like neomycin shoiilld be avoided

when the tympanic membrane is perfor

© 12.1.1. Anti-infective Drugs
CHLORA]

Lted because this may Iead to permanent deafness.

ORAMPHENICOL EAR DROPS_
Dosage form .—ZEar drops, 5 per cent. " ]

Uses.—Bacterial infections of tilQ ex

Contradiction.—Perforated ear drum.

Caution.—Avoid prolonged use.

Adverse effect —Hypersensitivity

ternal ear.

ction.

Dosage.—Apply 2-3 drops, 2-3 times daily.

Others —Framycetin and Gentamic

in ear drops:

12.1.2. Combined Anti-infective

2*HYDROCORTISONE PLU
Dosage form.—Ear drops, Hydroco
cent (sulpbate). -
Uses.—When bacteria infection of
Dosage~—2-3 drops every 2-3 hours}
Contraindication—Perforated ear
Caution.—Avoid prolonged use as

1S
HYDROCORTISONE Pju

POLYMYXTI

.?jlasgz{glm —Ear gropf, Hydroco
- cent (hy cride) and polym: B 0
Uses.—Bacterial infection w{tx!;.n

. Dosage.—2-3 drops, 2-3 times daily. |

i

the:external ear is assoczated w:tb mﬂammatlon

d Anf;-mﬂmmatory Drugs ..

NEOMYCIN EAR DROPS )
one 1.5 per cent (acetate) plus neomycm 0 5 per-

i
"

can Iead to fungal mfectwn
S OXYTETRACYCLINE PLUS
B EAR DROPS :

sonel, 5 percent (acetate),, ox;ytetraeychne 0 5 per
119 per cent (sulphate) .
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3 Otkers.-——i)exémethasone. plus Framycetin plus Gramicidin ear drops.
- 12.1.3.. Preparations for removing ear Waz . A

GLYCEROL PLUS SODIUM BICARBONATE
 Dosage form.—Ear drops, 5mg sodium bicarbonate plus 30m glycerol in 100ml solution.
Uses—To soften ear wax prior to femoval, - T i ;
Dosage.—Introduce a generous amount of the solution into the affected ear for 3
successive nights, Syringe out with warm water, :

Other Drugs.~Aluminium acetate ear drops, 2 local astringent used to reduce inflamma-
tion in otitis externa. : " :

-+ 12.2. Fhe Nose.—Nasal drops decengesting the mucosa often contain a vasoconstrictor,
This aids drainage and gives temporary relief, but the repeated or prolonged use of
sympathomimetics may cause a rebound secondary vasodilatation with recurrence of nasal

 congestion. : . o .
_~ Mild cases of nasal allergy can be controlled with oral ‘antihistamines and topica
- 12.2.1. Combined Antiallergic. and Nasal Decongestant

ANTAZOLINE PLUS NAPHAZOLINE

_ Dosage fom:.;Nasal and drops spray, 0.5 per cent Antazoline plus 0.025 pt;r cent
 Naphazoline, AN .

. Pharmacological properties—Naphazoliné is an alpha-adrenoceptor agonist whose
clnical usage has been restricted to nasal decongestion. It has the advantage that its use is
not associated with the iebound secondary vasodilation which occurs with adrenaline

- and some other sympathomimetic agents, Antazoline is an antihistamine,

Uses.—Nasal ‘congestion of allergic origin.

Dosage.—2-3 drops or 1 spray into each nostril, 3-4 times daily.

12.3. The Throat.—Infections of the oropharynx such as ulcers and sore throat are
best treated by the use of systemic anti-infective drugs. The use of antiseptic lozenges,
etce is of doubtful benefit in therapy. For the useful systemic anti-infective drugs—see
appropriate sections of this formulary, ; - :

: Other drugs used for the throat include the cleansing (oral hygiene) gargles such as
Phenol and Glycerol plus Thymol gargles. = : te .

13. DENTAL DRUGS : -
. 'The dental drugs in this section are described under the following headings : -
- 13.1, Local Anaesthetics, - - ‘ % :
- Drugs are used.in dentistry to control ‘infection and inflammation in lesions of the
mouth, to provide oral toilet and to relieve pain, - AT ' 2
. - Infection is best treated by the use of systemic anti-infective agents. The use of topical
antibiotics in the oral cavity in the form cf pastes and lozenges is not advised, It predisposes
to the development of sensitisation in suscéptible individuals and leads to the rapid
appearance of resistant strains of oral micro-organisms. Oral antisepsis can be achieved
by the use of antiseptic mouth washes and gargles. These also have a mechanical cleansing
acﬁgt%;_and ﬁhey freshen the mouth, Oral candidiasis (thrush) can be treated with mystatin’
-mouth wash, - HS, g ogE v D owdle T AN b Ui . -



_4;%_» $82 1939 No. 43 Natzamlﬂmg Forumulary and Essential Dmngmt

Symptomatic relief of pain can be achqeved by the use of the antipyretic. analgesics,
aspirin and paracetamol. Occasionally painfrom superficial lesions in.the. mouth. can be
alleviated mth Iocal anaesthetic lozenges Loeal anaesthetic mject:ons are required for
dental extraction, -

The systemic anajgmlc and ann-mfec iy drugs and the !ocal ant:fungal drugs used in
oral disease have been described in approp! i jate sections of this formulary.
13.1, Local Anaesthetics f

| BENZOCAINE
* Dosags form.~Lozenges 10mg. |

Uses. —-—For zehevmg pa.m in oral lesions ; to facilitate :mpressic-n and for the removal
of sutuzes in sensitive patients, f

Adw-se effects.~Sensitisation with so mﬁamed llps and tongue,

~ Caution.—Avoid prolonged use.
- . Dosage~~One thrice daily or as dir ;
LIGNOCAINE DENTAL CARTRIDGES

Uses.—Local anaesthesia for Dental use,
- Direction for use.~Administer by mﬁl tmn
13.2. Mouth Washes !

Dosage form.—Dental cartridges, 2 per j'ézit with 1:80,000 adrenaline,

: CLYCEROL. OUTH WASH
Dosage form.—Solution. See formulary ot composition,
Uses—Orel hygiene, - '
Direction for use.—To be used undiluted! or. dzluted. with 3 volumes of warm water.

PHENOL MOUTH WASH

Daosage form.~Solution, See fo + for uom;mmnon
Uses,—Oral hygiene, u:l.l e §
Divection for use—Use diluted with eq '. volume o_f warm water:.

THYMOL MOUTH WASH
Dosage foru.—Solution-tablet, See formplary for composition, -
Uses.—Oral hygiene. . ' v 3 '
Direction for use—Dissolve one sofution-tablet in half a tumble:fnl of warm water,

Others.—Isotomic saline mouth wash, F r systernic analgeezcs and anti-infective drugs,
and local antifungal drugs used in oral dise appropriate sections of this formulary,

14, DRUGS FOR MﬁSCEIBSKELETAL AND JOINT DISEASES :
Drugs for musculoskeletal and joint seas& are desc:'bed under ' the following

headmgs 3 :

14.1. Non-Steroidal Antz—mﬂammatory C rugs ('NSAIDs)

- 14.2. Drugs used for the treatment of ut,.

The term musculoskeletal and joiht ¢4 §5 used in this section to descnbe a
var:ety of diseases including theumatozdﬂﬂhnts, thetumatic. joint d:se:wes, osteoa:-
thritis, fibrositis and other types of soft-ti ue theumatism and gout, . R 3

"
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The non-steroidal anti-inflammatory drugs relieve pain as well as reduce ’ inflammation
and they are the drugs of choice for the conditions listed above, with the exception of
gout. Aspirin is the oldest and best known of these agents. Taken at the dose of 2-3
tablets 3-4 hourly, it provides relief in most cases of acute and . chronic inflammatory
joint disease. The other NSAIDs differ from aspirin in duration of - action and tolerability
and can therefore be used in patients who have failed to respond to aspirin or cannot tolerate
it. This group of NSAIDs is represented in the Essential Drugs List by ibuprofen. Other
examples for which there is substantial experience in this country include diflunisal,

_ indomethacin, piroxicam and sulindac, The choice of which NSAID to use will be
determined by the prescriber’s experience with the drugs, acceptability by the patient,
relative cost and availability and considerations of duration of action and frequency of dosage.

In some instances rheumatoid arthuitis fails to respond to NSAIDs and other classes
of drugs hecome necessary, These include corticosteroids and theanti-malarial, chlorequine.
For the treatment of rheumatoid arthritis, chloroquine is given in doses of 300mg. daily

and above for many months or years. Such prolonged use of chloroquine carriés the risk
of increased toxicity, particularly to the eye.

 Drugs dre used to treat acute attacks of gout and for the long-term tontrol 6f the
disease during remission. Acute attacks of gout : Colchicine can be used as the first-line
drug, Failing this, the NSAIDs, indomethacin and piroxicam have been found very useful.

Long-term control : This can be achieved with the xanthine oxidase inhibitor, allopuri-
nol or the uricosuric agent, probenecid, - '

14.1. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
| . ASPIRIN
' See section 1.1.3., Non-narcotic analgesics,
_ ' _ IBUPROFEN
Dosage foriit.—Tablet, 200mg. - :
Pharmacological properties—Non-steroidal anti-inflammatory analgestic. Anti-inflam-
matory properties weak compared with aspirin, *
Uses.—In rheumatic disease and other musculoskeletal disorders where the pain and
inflammation are mild to moderate. Unsuitable for conditions where inflammation s
severe like in acute gout. '
' Dosage.~—200-400mg, 3-4 times daily, maximum 2.4g daily.
- 14.2. Drugs Used for Gouz. '
. 2 o COLCHICINE
Dosage form—Tablet, 0.5mg, - - . .. :
Pharmacological properties.—Selectively relieves the pain and inflammation of acute gout by
amechanism that is still uncertain. : .
- Uses.—Treatment of acute gout. _ o _
 Adverse éffects.—Gastrointestinal disturbances such as anorexia, nausea, vomiiing diar-
rhoea, and abdominal pain. ° M : _— _
" Dosage—1mg initially followed by 0.5mg every 2-3 hours until relief of pain occurs
or until there is nausea or vomiting. The course should not be repeated within 3 days.

o AT LOPURINOL "
" Dosage form.—Tablet, 100mg. R s _ _

* Pharmacological properties—A xanthine oxidase inhibitor. It inhibits conversion of
xanthine and hypoxanthine to uric acid. Serum uric acid level falls, Urate deposition and
excretion are reduced, - ;
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Uses.—Gout prophylaxis ; prevent
leukaemias and polycythaemia.

Contra-indication. : Acute gout,

jon of hyperuricaemia during treatment of

Adverse effects—Rashes ; gastrointestinal disorders ; drowsiness, -

Dosage.—Initially 100mg daily gradu

a mzintenance dose of 200-600mg daily. |

15. DRUGS USED IN ALLERGIC DL
Drugs used in allergic disorders in 1
headings :
15.1. Anti-histamines.
15.2. Anti-anaphyactics.
15.3. Prophylactic Drugs.

lally increasing over a period of 1-3 weeks to

SORDERS | ; _-
this section are described under the following

1

The word allergy means ‘altered respt;nse’. It signifies that the subject has responded
in an unusual way to a substance with which he has come in contact. - : ;

All types of allergies respond to tr

reactions such as acute anaphylaxis, sex

urticaria and asthma, fall into three p
the anti-histamines and the corticosteroids
cromoglycate can be used in the proph;

SYMPA'’
Several sympathomimetic drugs are
cation to the nasal mucous membrane or

ent. Drugs used in the treatment of allergic
sickness, hay fever, angioneurotic oedema,
armacologic - groupings—the sympathomimetics, -
. In addition, drugs like ketotifen and sodium
is of allergic reactions.

HOMIMETICS

rimarily used as vasoconstrictors for local appli-
the eye. With their alpha-receptor actions, they

cause marked vasoconstriction and blanching when applied to nasal and pharyngeal mucosal,

surfaces. They are therefore useful in the
hay fever, allergic rhinitis, acute coryza

Adrenaline is the drug of choice to
reactions to drugs, (e.g. penicillin, aspirin
to sera and other allergens. It readily c
angioneurotic oedema, which may be t

treatment of mucosal congestion accompanying
d sinusitis.

[_relieve the symptoms of acute hypersensitivity
ind sulphonamides), and of other acute reactions

nes to use in acute anaphylactic shock and for
porarily very disabling around the face, or fatal

if it affects the larynx, A subcutaneous injection of adrenaline, I ml of 1 in 1000 solution,
rapidly relieves itching, urticaria, and swelling of lips, eyelids, and tongue, and the drug

‘may be life-saving when oedema of the
palpitation but may be necessary in an en

THE ANTI

Antihistaminesare used systematically

urticaria and angioneuroticoedema, all
amine. However, the limitation of anti-hist
(e.g. 5-Hydroxytryptamine)are released in
antihistamines in countering allergic disor
symptoms are due to histamine release.
are not due to histamine release, they are

The onset of action of anti-histamij
administration. The effects last for severs

glottis threatens respiration, Large doses cause
dergency.
HISTAMINES

for the control of hay fev;éf, drug- rashes
of which are mediated through Trelease of hist-

ﬁnes isdueto the factthat other potent autocoids
itio

n to histamine, It follows that the efficacy of
lers will vary, depending on the degree to which
\us, since arthralgia and fever of serum sickness
ot relieved by these drugs. .
hes occurs within 30 minutes following an oral
Al hours. Their action is rapid when administered

by injection. Topical use, whether on the skin or in the eyes or nose, is liable to - cause

sensitization.
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They all cause some central sedation which may be a desirable side-effect in the treatment
of hospitalised patients or patients about to retire for the night. This effect is
however undesirable for ambulant patients as the slowing of reflex activity may cause

accidents, : , &
PROPHYLACTIC DRUGS

Ketotifen and sodium cromoglycate appear to act by preventing the release of pharma-
cological ‘mediators of allergy and can therefore be useful in the prevention of allergic
reactions. ‘ :

15.1 Anti-Histamines - ;

. CHLORPHENIRAMINE

Dosage forms.—Injection, 10mg (Maleate) in 1 ml ampoule.

‘Tablet, 4mg (Maleate). Syrup, 2mg per 5ml.  ~

Pharmacological properties—An histamine H 1-receptor antagonist. Shorter acting

and less sedative than promethazine. Has no antiemetic effect.

Uses.—Symptomatic relief of allergy. With adrenaline in the emergency treatment of
anaphylaxis and angioneurotic oedema. ' _

Adverse effects—Sedation ; dryness of mouth and other anticholinergic effects ; gas-
trointestinal irritation. _ :

/ ug interaction.—Potentiates effects of central nervous system depressants including
alcohol. L wm, wE - .
Dosage—~Adults : oral, 4mg, 3-4 times daily.
Parenteral, 10-20mg intramuscularly or in emergency by slow intravenous
. injection after dilution in the syringe with 10 ml of blood.
Children.—oral, up to 1 year, 1 mg twice daily ; 1-5 years, 1-2mg 3 times daily ;
6-12 years, 2-4 mg 3-4 times daily. b _ :
: Intravenous injection : 0.2mg/kg diluted and given slowly.

PROMETHAZINE

Dosage forms —Injection, 25 mg and 50 mg (Hydrochloride).
: - In 1 and 2 ml ampoules respectively.
Tablets, 10 mg and 25 mg (Hydrochloride).
: ~ Syrup, 5 mg per 5 ml (Hydrochloride). _

Pharmacological properties—This is a phenothiazine derivative that blocks histamine
Hl—receptors. It also has pronounced anti-cholinergic activity, it is markedly sedative
and has a long duration of action—about 12 hours. Has a marked antiemetic effect.

Uses—(1) As an anti-histamine, it is used in the relief of allergic reactions and as an
adjunct to adrenaline in the treatment of anaphylaxis and severe angioneurotic oedema.

(2) As an anticholinergic and . particularly as an artiemetic and antisialagogue in : (7)
motion sickness and Meniere’s disease, (¢7) disorders characterised by vomiting including
uraemia, malaria, drug-induced vomiting and (77f) premedication prior to anaesthesia and
obstetrics procedures. ' '

(3) As a sedative or hypnotic especially in children. .

Caution.—Although there is at present no evidence that promethazine is embryopathic
or teratogenic, it should ‘be used during pregnancy only when it is considered unavoidable,
Sufficient is excreted in the maternal breast milk to cause sedation in the breast-fed infant.

Adverse effects—Sedation ; dry mouth ; gastrointestinal irritation ; allergic effects if
used topically. o '

Drug interaction—Potentiates the effect of other central nervous system depressants
including alcohol.
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Dosage.—Adults : Oral, 20-50mg daily in divided doses, or as a single dose at night. -

Parenteral, 25-50mg

intramugicularly or in emergency by slow intravenous

injection after 10—fold dilutjon with water for injection.

Children : Daily Oral dose, as
6 months—1 year, 5-10mg.

. 1-5 years, 5-15mg.
6-10 years, 10-25mg.

ingle or divided doses :

‘Half the oral dose may be aiministered parenterally, when necessary, in

children aged 6-10 years.
Others,—Other commonly used anti-hist
15.2. Anti-Anaphylactics.

. AD
| Dosage form.—Injection, 1mg (Bitartra
Pharmacological properties.—A natur
adrenal medulla. It is inactive by mouth, H
terally. Its effects are similar to those of sym

Uses.—Emergency treatment of ;

() anaphylactic shock induced by drugs

(i) airways obstruction due to asthma and other causes. Selective beta
stimulants are iow preferred for this purpose!

(i) cardiac arrest, following failure of
fibrillator. i
(iv) prolongation of the action of infiltraf
Contraindication.—1It should not be use
the intense vasoconstriction it produces.
Adverse effects—Anxiety, tremor, angir
-arrhythmias.
Dosage.—Anaphylactic shock,
1 mg i.m. immediately or, in
* normal saline by slowi.v. inje
The intramuscular dose
clinical condition.
Adrenaline, by raising blood ;
a physiological antagonistto
is adequate the th,
of injection.

may

Chlorpheniramine 10mg i.v. or
the response to further histar
Hydrocortisone 100mg im. o

teduce vascular permeability}'
These three drugs should be assembled as kit for immediate

drugs or sera are routinely ads

- Bronchospasm —Initially 0.1-0.5mg su
injections may be given subcutaneously at 15

Cardiac arrest and heart block with .sy:;c

cardiac injection of adrenali

ne may be j
pacemaker or defibrillator, '

amines are mepyramine and diphenhydramine,

INALINE

)in 1ml ampoule. _

y occurring catecholamine secreted by the
s a short duration of action when given paren-
athetic stimulation, £ -

and other allergens. |

. Z-adrenobeptor

physical measures and inlthé absence of a de-

'o;:d local anaesthetics. -
1 for ring block in local anaesthesia because of

jal pain, tachycardia, palpitations and cardiac

extreme urgency, 0.5mg diluted 10-fold with
ction. : : '

e repeated after 3 minutes according to the

iressure and reversing bronchospasm, acts as
histamine. Provided the peripheral circulation

erapeutic effect should become evident within onie minute

other Hl—receptor blocking agent, will reduce
rine release, g .
R iv. may suppress the immune reaction and

use wherever
hinistered. o
beutaneously or intramuscularly
0 20 minute intervals as required.

subsequent

opal seizures (Stokes-Adams attacks).—Inﬂja-_l
ed in extremis in the absence of an electrical
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Full restoration of circulation may necessitate slow intravenous infusion of adrenaline
as in anaphylactic shock. However, repeated subcutaneous injection is generally preferable
because of the high risk of ventricular fibrillation. :

Drug treatment serves only as a temporary expedient pending availability of an electrical
pacemaker. vk :

Adequate artificial ventilationis essential. :

Prolongation of infiltration anaesthesia.—The addition of adrenaline 1 : 100,000 to

local anaesthetic solutions slows systemic absorption and prolongs the anaest hetic effect.

15.3. Prophylactic Drug '

KETOTIFEN
See section 6.1.4.
16. ANTIDOTES -
Antidotes in this section are described under the following headings :
16.1. Non-specific (General) Antidotes.
16.2. Specific Antidotes. ' _

The problems of poisoning by drugs and chemicals have been described in details in
Chapter 2, the Emergency Treatment of Poisoning.

This section deals with a selected number of antidotes useful in specific cases of poison-
ing. Antidotes fall under two categories—general and specific. A general antidote is applica-
ble for a wide variety of poisons. The action is of a general nature like preventing absorption
of the poison from the gut, e.g. activated charcoal or promoting its elimination, e.g. sodium
bicarbonate for acidic poisons and ammonium chloride for basic poisons.

The specific antidotes either antagenise the poisoning agent at the receptor, for example
naloXone against morphine, or are chemical antagonists, like protamine sulphate against
heparin,

16.1. -ﬁm—Spsczﬁc (General) Antidote

| ACTIVATED CHARCOAL
Dosage form. —Powder 50g '

Pharmacological properties.—Prevents or reduces the absorption of poisons from
the gut by absorbing them. :

Uses.—T'reatment of ingested poisons. _ ;
Dosage.—By mouth, 5-50g as a thick suspension in water.
16.2. Specific Antidotes

_ ATROPINE

Dosage form.—Injection, lmg (Sulphate) in 1ml ampoule.

Pharmacological properties.—Anti~cholinergic drug. Competitively antagonises acetylcho-
line at muscarinic receptor sites. . = ' _

Uses—(1) In anaesthetic premedication, to inhibit bronchial secretion and prevent
the excessive bradycardia and hypotension caused by someof the drugs used during anaesth-
esia. "

(2) To antagonise the muscarinic effects of over-dosage with cholinergic drugs and
anti-cholinesterases. :

(3) For control of muscarinic side effects of neostigmine used in reversing competitive
neuromuscular block.  *

Adverse effects.~—Any unwanted antimuscarinic effect,
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Dosage—(1) For premedication : intravénously, 0.3-0 6mg just before induction : intra-
muscularly, 0.3-0 6mg 30-60 minutes before fnduction. : - : .
(2) For cholinergic drug over-dosage :|'2mg im. or iv. every 20-30 minutes until
signs of atropine excess appear. Pralidoxime, a specific cholinesterase regenerator in
organophosphorus anti-cholinesterase poisong::g is only useful if given within 24 hours of
the poisoning. - _ _
(3) For preventing muscarinic = effects|; of neostigmine used to reverse competitive
neuromuscular block in anaesthesia : 0.6-1.2mhg intravenously. ' im B

, DESFERRIOXAMINE

Dosage form—Injection, 500mg (mesylate) powder in vial.
Pharmacological properties.—A water
absorbed from the intestine and blocks the
iron-from ferritin and transferrin but not fro

. Uses.—Iron poisoning.

" Dose.—Orally, 5-10g in 50-100ml of liquid after gastric lavage. LM. injection, 2g in
8-12ml of water for injection every 3-12 hourk e :

1.V. infusion, up to 15mg/kg/hour up oa maximum of 80mg/kg in 24 hours. -

Adverse effects.—~Pain at site of i.m, injection : anaphylactic reactions and hypotension
when infused too rapidly. , _ ] .

Precaution.—give i.v. infusion very slowly.

luble specific iron chelating agent. It is not
absorption of iron. In the blood, it removes
a haemoglobin. .

FRCAPROL

Dosage form—Injection, 50mg/ml in 2ml ampoule. b

Pharmacological properties.—It is a dithiol compound which combines with metals to
form complexes which are not toxic to the Body. o ._ :

Uses.—Poisoning by antimony, arsenic, [jismuth, gold and mercury,

Adverse effects—In higb doses, it can kombine with metal-containing enzymes and
inhibit them. Other adverse effects include  pain at site of injection, weakness, nausea,
salivation, hypertension, ; :

Dose.—By i.m, injection, 2-3mg/kg, eve

7 4 hours for 2 days, then 1-4 times daily until
recovery. . 4 = :

NALOXONE

Dosage form—Injection, 0.4mg (Hydrochloride) in 1 ml ampoule,

Pharmacological properties—Narcotic anfagonist. Competitively antagonises morphine
and other opiates and narcotic analgesics. R isj_spiratory depressant effects of these drugs are
antagonised before the analgesic effect, It has g short duration of action. _ =

Uses—Qpver-dosage with morphine-like |compounds, : -

* Adverse effects—Will precipitate withdriwal syndrome in morphine addicts.

Dosage.—0.4-2mg repeated every 2-3 minutes to a'maximum of 10mg subcutaneously, .
ntramuscularly or intravenously. : _ i : '
PROTAMINE, SULPHATE
Dosage form.—Injection, 10mg/ml in 5ml ampoule.

Pharmacological properties.—Combines chemically with heparin milligram for milligram
to black its anticoagulant effect. : ; ;i |
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Use—Over-dosage with heparin. _
Adverse effects,—Can itself cause anticoagulant effect if given in excess.

Dosage.—By slow intravenous injection. 1mg protamine 'sg}fhate for every 100 units of
heparin. Less protamine is required if a longer time has elapsed after heparin over-dosage.
aximum dose -50 mg. o .

VITAMIN K1 (PHYTOMENADIONE)

Dosage form.—Injection 10mg/ml in 1ml ampoule. v
Pharmacological properties—Vitamin K is necessary for the production of prothrombin
by the liver, Its deficiency leads to haemorrhage, Liver disease causes impaired synthesis of

prothrombin and oral anticoagulants also cause hypoprothrombinaemia by interferring with
vitamin K metabolism, Vitamin K1 is a fat-soluble preparation of vitamin K.

Uses—Hypoprothrombinaemia ‘with or without haemorrhage caused by over-dosage
with oral anti-coagulants or by liver disease.
Dosage.—Slow intravenous injection, 2.5-20mg.
Oral.—10-20mg.
. Others—Other commonly used antidotes are :
Disodium calcium edetate for poisoning: by heavy metals, particularly lead ;.
Penicillamine for copper poisoning, and Pralidoxime for organophosphorus poisoning

17. DRUG USED FOR CANCER CHEMOTHERAPY

Drugs used for cancer chemotherapy, also called the anti-neoplastic and immunosup-
pressive drugs are described in this section under the following headings.

17.1. Alkylating Agents.

17.2. Anti-metabolites.

17.3. Cytotoxic Antibiotics.

17.4. Vinca Alkaloids. '

17.5. Hormones and synthetic Substitutes.

Treatment of cancer requires the judicious use of surgery, radiotherapy, cytotoxic
and endocrine drugs, analgesics, antibiotics and blood products. A few tumour types can be
managed in secondary institutions but most can be satisfactorily managed onelﬁin sgecia.lised
institutions where the above modalities of treatment are available as well as laboratory
facilities to monitor the biological effects of the treatment. _

Only in exceptional cases is chemotherapy alone curative for cancer. More often drugs
are used in combination with surgery or radiation therapy. .

Anti-cancer drugs are mostly toxic drugs. Many cause unpleasant side effects such as
nausea, vomiting, diarrhoea, alopecia and myelosuppression which may cause fatal infections
or haemorrhage. Many of the drugs are also expensive. _

The principles of cancer chemotherapy can be summarised as follows—

() For most drug-sensitive tumours, a combination of drugs, each used at an optimal

dose, is likely to be more effective than sequential single drug therapy. -

(#) The first therspy employed is often the most important in determining patient
(i) Treatment "should not be delayed nor - should a suboptimal treatment programme
~ be given as a trial, if the tumour is potentially curable,

(i) ‘The use of toxic multi-drug combinations for an incurable cancer in the doubtful
hope of palliation is probably inappropriate. . .
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From the point of view of chemotheripy, cancers can be divided into the following

groups: |

Group 1.—Tumours for which there ié Evidence that the use of one drug of a combina-

tion of drugs, alone or in conjunction wj
cure or a significant prolongation in the

Acute lymphoblastic leukaemia.

th other therapeutic modalities, will result in-
survival of some patients with this tumour :

Acute non-lymphoblastic or myelogeneous leukaemia.

Hodgkin’s Disease.
Burkitt’s lymphoma.
Gestational/trophoblastic cancers.

Germ cell cancers of the testis and o llary

‘Wilm’s tumour.

Ewing’s sarcoma. _r_

Paediatric soft tissue sarcomas.
Lung cancer—small cell type,
Kaposi’s sarcoma.

Group 2—Tumours for which there|is controversial evidence that treatment may

prolong life.

women.

Breast cancer early stages with only h;istologicai node involvement in premenopausal

Group 3.—Tumours in which drugs will cause tumour shrinkage and improvement in

quality of life. Whether prolongation of life occurs is uncertain.

Chronic lymphocytic leukaemia.
Chronic myelogeneous leukaemia.
Multiple myeloma.

Ovarian carcinoma.

Endometrial carcinoma.

Prostate cancer.

Neuroblastoina.

Group 4.—Tumours for which there

but it is not clear whether clinical benefit
Gastric cancer.

Head and neck cancers.

s evidence that tumour shrinkage may occur
outweighs drug toxicity.

Primary cancers of the central nervoys system.

Osteosarcoma;- Adrenal cell aancer;

epatoma .

Group 5—Tumours for which there are no effective drugs:

Lung epidermoid, adenocarcino

Oesophageal carcinoma.
Colorectal carcinoma.

Cervical carcinoma.
Penile carcinoma.
Bladder carcinoma.
Nephroblastoma.

. Melanoma.

Pancreatic carcinoma (non-endocririe),

.and large cell type— -

The drugs described here are not incluséve of all those agents which might be effective

in every case. However, practically all cura
benefit ratio clearly favours drug treatmer
It should also be noted that information oi
training and eXpetience in cancer man- -

ole tumours and all those in which the cost/
it can be managed -appropriately using them.
yen here is-:not meant to substitute for formal
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In the classified information on the individual drugs that follows, tumours for which
a drug is useful are divided into 2 categories. _
Category 1.—Tumours for which there is evidence that the drug, alone or in combination
with other drugs : o O '
i) effects a cure, or : _
iz) prolongs survival of the patient.
Category 2.—Tumours for which there is evidence ‘that the drug, alone orin combination
with other drugs : - ' ] .
~ (t) causes shrinkage and improves quality of life.
(1) may marginally prolong survival of patient.
17.1, Alkylating Agents - '
_ ' BUSULPHAN
Dosage form.—Tablets, 2mg.

Pharmacological properties.—An alkylating agent with selective depressant action on
bone marrow. Readily absorbed from the gut. .

Uses.—Category 1: None.. i
Category 2 : Induction and maintenance of remission in chronic myelogeneous

leukaemia and other myeloproliferative conditions like polycythaemia vera and myelofibrosis
with myeloid hyperplasia. - ! | '

. Adverse effects.—See above, Also, hyperuricaemia, hypetpigmentation, diffuse pulmo-
nary fibrosis cataracts, _
Dosage.—For induction of remission, 2-4mg daily. May be raised cautiously to 6mg daily.
Maintenance dose of 0.5-2mg daily may be given to maintain a white cell count of 10-
15,000mm. _ :
Precaytions—During induction of remission : -
(?) Full blood counts should be done weekly.

(i) Treatment should be suspended if white cell count falls below 20-25,0003mm?
or platelets below 100,000mm3, . .

At least 4 weeks should elapse between a previous course of cytotoxic therapy or irradia-
tion ‘and the use of busulphan :

: CHLORAMBUCIL
Dosage form.~—Tablets, 2ing, Smg. =

Pharmacological properties.—Alkylating agent. Action similar to, but slower than,
¢yclophosphamide. Frequently used for its immunosuppressive effects in non-malignant
conditions, = - : _ '

-Uses—Category 1 : Breast cancer, testicular cancer, Hodgkin’s disease, non-Hodgkin’s
lymphomas, Burkitt’s lymphoma. B -

- Category 2: Ovarian carcinoma, chronic lymphocytic leukaemia.

Adverse ¢ffects,—See general remarks above. ;

Precautions.—See busulphan :

Dosage.—5-10mg daily for 3-6 weeks, for induction of remission,

- CYCLOPHOSPHAMIDE

Dosage forms.—-Iz.;jection,f powder in 100mg and 500mg vials.
Tablets, 25mg and 50mg.

Pharmacological properties—Alkylating agent : requires metabolic conversion of active
substance in the body ; action is similar to, but more intense than, that of chlorambucil.
Readily absorbed from the gut.
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Uses.——Category 1: To induce and mamtmn remission in : Hodgkm’s disease, non-
Hodgkin’s lymphomas, Burkitt’s [ymphoma, Lung cancer, small cell type, Breast cancer,
Ewing’s sarcoma, Paediatric soft tissue sarcomas. Category 2 : Ovarian carcinoma, neuro-.
blastoma, chronic lymphocytic leukaemia, |chronic myelogeneous leukaemia, muluple

myeloma, acute lymphoblastic leukaemia.
Adverse effects.—Haemorrhagic cystitis :

ec general notes above,

Preq:autiom.—-Adeqngte fluid intake is important : 3-4 litres/day. -

Dosage—Can be given orally,

cularly,

intravenously, intrapleurally,

intrimus
intraperitioneally. Intravenous doses are us:.f%? administered over a period of 2-3 minutes
infusion of so

into the tubing of a free-flowing
by the nature of the tumour being treated.
17.2. Anti-Mertabolities
6—MERCAP;
Dosage form.—Tablet, 50mg
Pharmacological  properties.—Analogue
hypoxanthine and guanine. Acts as an anti-n
suppressive,

Uses.—Category 1 : Acute lymphoblastic

chloride or dextrose. Dose is determined
TOPURINE

of the naturally occurring purine bases,
netabolite. {t is both cytotoxic and immuno-

leukaemia

Category 2 : Acute non-lymphoblgstic leukaemia

Acute myelogeneous len
Also : Asan immuno-suppressant,

(?) to prevent transplant rejection
(#%) to treat a variety autoimmune and

collagen disease inadequately responswe to

corticosteroids alone or when steroids are ocrntramdlcatcd
Adverse effects.—See general notes aboves; hyperuricaemia.

Drugs interaction.—Allopurinol inhibits
thiouric acid, thus enhances its toxicity.

Dosage.—Oral, initially 2.5mg/kg daily.

conversion of 6—mercaptopurine to 6-

METHOTREXATE

Dosage forms—Injection, power in 50mg
Tablet, 2.5mg.

- Pharmacological properties—Folic acid
folate reductase,

Uses.—Category
cancer, gastatmnal/trophablasuc cancers.
Category 2 : Head and neck cancers.

vial.

analogue;- cdmpetitively' inhibits dihydro-

1: Acute Iymphoblastlc leukaemia, Bur]ntts lymphoma, breast

Adverse effects.—See general notes above.,

Precaution.—Reduce dose if renal insuffi
-Dosage.—Can be given orally, intrami

10-25mg weekly. See manufacturer’s literature.

17.3. Cytotoxic Antibiotics

BLEOMYCI

iency is present.
scularly, mtravenously -and mtrathecally

Dosage form.—Injection, powder in ISmé 'vial (as Sulphate)

Pharmacological properties. —Antibiotic, s
Uses.—Category 1 : Hodgkin’s disease,
of the testis and ovary.

selectively toxic to the lungs and skin.
mon-Hodgkin’s lymphoma germ-cell cancers
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Category 2 : Kaposi’s sarcoma,

Adverse effects.—See general notes above ; also, pulmonary toxicity, acute anaphy-
laxis, rash, fever. _

Precautions.—Test dose is advisable to prevent anaphylaxis.

Contraindications—Acute chest infection ; grossly impaired lung functions.

Dosage.—Can be given subcutaneously, intrzmascularly o1 intravenously.

- Standard dose when used alone is 0.25—0.5mg kg )

(10—20mg/m) weekly or twice weekly up to a maximum of 300mg.

_ DACTINOMYCIN (ACTINOMYCIN D)

Dosage.— Injection, powder in 0.5mg vial. :

Pharmacological properties.—Cytotoxic antibiotic.

Uses.—Category 1 : Gestation/trophblastic cancers, germ-cell cancers of the testis,
Kaposis sarcoma, Wilm’s tumour, Ewing’s sarcoma, paediatiic soft tissue sarcomas.

Category 2 : Neuroblastoma

- Adverse gffects.—Local extravasation necrosis. |
, .. Dosage—Given intravenously ; dose determined by diagnosis and response 0.5mg
daily for maximum of 5 days. . _ U :

Dosage interval, 2-4 weeks. See manufacturer’s literature.

- DOXORUBICIN (ADRIAMYCIN)

Dosage form.—Injection, powder in 10mg and 50mg vials (as hydrochloride).

Pharmacological properties—Cytotoxic antibiotic.

Uses—Category 1.: Acute non-lymphoblastic leukaemia, acute myelogeneous leu-
kaemia, Hodgkin’s disease, non-Hodgkin’s lymphomas, lung cancer-small cell type, breast
cancer, Ewing’s sarcoma, paediatric soft tissue sarcomas. Category 2 : Gastric cancer ovarian
cancer, multiple myeloma, germ cell cancer of the testis, osteosarcoma, neuroblash
toma, hapatoma. -~ - ; :

- Adverse effects.—Local extravasation necrosis, caadiomyopathy, hyperpigmentation, red
discoloration of urine. % o o

Precautions.—Curmulative dose of 500mg/m? should not be exceeded. Dose should be
reduced in patients with moderate li\_r_er or cardiac disease. i

Dosage.—Given intravenously. Best administered through the tubing of a free-flowing
intravenous infusion of sodium chloride or dextrose. Initial dosage, when used alone :
1.2-2. 4mglkg (37.5-75mg/m?) 3 times weekly. It should not be added to an alkaline
infusion fluid. It should not be mixed with other drug, -

Drug interaction.—Will precipitate in intravenous lines if administered with heparin.

17.4. Vinca Alkaloids '

* VINCRISTINE
Dosage form.—Injection, powder in 1mg and 5mg vial (as Sulphate).
Pharmacological properties—Cytotoxic alkaloid of Vinca rosea
Uses.—Category 1 : Vincristine given with prednisolone is the treatment of choice for
the induction of remission in acute lymphoblastic leukaemia of childhood. Other Category 1
tumours are : Hodgkin's disease, non-Hodgkin’s lymphomas, Burkitt’s lymphoma, long
cancer-small cell type, germ cell tumours of the testis and ovary, Kaposi’s sarcoma, pae-
diatric soft tissue sarcomas.
- Adverse effects—Neuropathy, extravasation necrosis, severe constipation, depression
Dosage.—Given intravenously. Best given through the tubing of a freely running

intravenous infusion of sodium chloride or dextrose. Dosage determined individually by
response and toxicity : At weekly intervals, 0.05mg/kg (Or 2mg/m?) weekly.
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17.5. Hormones and Synthetic Substitutel
PREDNISOLONE
Dosage form—Tablet, Smg '
Pharmacological properties.— Corticoster: _1d Can be replaccd by other members of -
the group such as, prednisone, dexamethasone, betamethasone and hydrocortisone.

Uses.—Category : 1 Acute lymphoblastmkleukaema, Hodgkin’s disease, non-Hodgkin's

‘lymphomas. Category 2 : Chronic lympho

leukaemia, breast cancer mu]tlple myeloma

Adverse effects.—Metabolic. see also section 8.1.

Precautions.—Should be used with
see also section 8.

Contraindications.—Peptic ulcer, diabet

Dosage.—Prednisolone is given orally.
available for hydrocortisone if the routes
prednisolone orally. This is gradually redu
of the tumour.

[lc
,non when infection is present or suspected

melhtuq

ntramuscular or intravenous dosage forms are -
re desired. Initial dosage, usually 40-60mg
:d to the lowest dose compatible with control

STILBOESTROL

Dosage form.—Tablets, 1mg and 5mg.

Pharmacological properties—non-steroi
actions. Can be substituted with other oestro
Well absorbed from the gut.

Uses.—Category 1 : None.
Category 2 Postmenopausal breast can

mastia and impotence in the male ; withdra

_;'11 synthetic compound with - oestrogenic
enic compounds, particularly ethinyloestradiol.

} ; prostate cancer.

bleeding in the female ; hypercalcaemia and

Adverse effects.—Nausea, fluid retenﬁ%‘venous and arterial thrombosis ; gynaeco-

a transient inciease in bone pain may be
metastases.

Precaution.—Not effective in premenopat

-Contraindications.—Severe vascular di
Dosage.—For breast cancer :

Dosage form .—Tablets, 10mg and 20mg
Pharmacological properties.—Synthetic
to cestrogens as the drug of choice for pos
Uses.—Category 1 : None.
Category 2 : Breast cancer.

Adverse effects.—Postmenopausal bleedir

pain in patients with bone metastases.
Dosage—Initially, 10mg twice daily.
18. IMMUNOLOGICAL PRODUCTS

18.1. Seraand Immunoglobulins.
18.2. Vaccines.

in some breast cancer pat:ents with bone

1 women.

10-20mg daily. For prostate cancer : 1-3mg daily.

(as citrate).
jestrogen  receptor antagomst Now preferred
‘nopausal metastatic breast cancer. -

ng, hypercalcaemia, transient increase in bone

There are three types of immunological p
1. Immunoglobulins which are antibodi

2. Sera (or antisera), are antibodies pre

Vaccines are antigens given to induc

‘oducts :

of humaq origin.

ed in animals.

‘spec:ﬁc antibodies against a partxcular disease.
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Vaccines may, be glive attenuated forms of an infective agent e.g. poliomyelitis and
measles vaccines and BCG ; : -

(2) inactivated preparations of the infective agents as in pertussis and cholera vaccines or,
(3) extracts of, or endotoxins produced by, a micro-organism as in tetanus vaccine.

~ The immunity induced by attenuated vaccines appears more quicklyand is more long
lasting than immunity induced by inactivated vaccines. With the exception of live attenu-
ated poliomyelitis vaccine which is given by mouth, vaccines are given by injection.

Adverse reactions_to vaccines are variable and depend on the type of vaccine. Tolera-
bility can be improved if certain precaution are taken when using vaccines.

Vaccination -should be avoided in febrile subjects or if an active infection is known or

suspected to be present. Live attenuated virus vaccines should not be given to pregnant
women or to subjects with impaired immune responsiveness. -

Immunoglobulins and sera, being antibodies, provide immediate passive immunity against
an infection. Because of the risk of serum sickness after administration of sera, immuno-
globulins are now used, as much as possible, for passive immunity.

_ The condition of storage is very important for immunological products. These are
usually specified for each product by the manufacturer. Asa general rule these products need
to be refrigerated but not frozen, storage. Temperatures being usually in the range of

2-80C. o ,

18.1.  Sera and Immunoglcbulins
Anti-Dimmunoglobulin (human).
Anti-rabies hyperimmune serum.
Snake venom antiserum. _
Tetanus antitoxin (Anti-Tetanus Serum).

ANTI-D IMMUNOGLOBULIN (HUMAN)
Dosage form.—Tnjection, S _
Effects.—Combines with the D (Rhesus) antigen on Rhesus-positive red blood cell.
Uses.—Given to a Rhesus-negative mother to prevent formation of anti-bodies to foetal

rhesus-positive red cells which maypassinto the maternal circulation during childbirth or
-abortion. Any further child is thus protected against the risk of intravascular haemolysis.

Precaution.—To be effective, it must be given within 72 hours of the birth or abortion.
Dosage.—250-500 units by intramuscular injection.

-~ ANTI-RABIES HYPERIMMUNE SERUM

Dosagefom.—lhjectinn, 000 upits in 5ml ampoules. It is a purified concentrate
prepared from the serum of actﬁr‘e\}gr ihmunised animals, usually horses.

Uses.—Post-exposure prophyl%‘.is of rabies.

Adverse reaction.—Serum sickrless.

Dosage.—Not less ‘than 40 unf‘[ts perkgallat once partly by local infiltration into the
areas of the bite and the rejayder by intramuscular injection.
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TETANUS

NTITOXIN

Dosage form.—Injection, 1000uand 3000 u/ml,

Uses.—Post-exposure prophylaxis and
Adwverse reaction.—Hypersensitivity r

. Dosage.—Prophylaxis—1500 units a

venously or intramuscularly after test dose.

SNAKE VENOM AN

Dosage form —Freeze-dried venom-ne:

_.eatment of tetanus,
ctions,

test dose. Treatment : 20,000 units intra-

ISERUM (POLYVALENT)
tralising globulins obtained from the serum of

healthy horses immunized against venoms of different species of pit vipers. -

Uses.—Treatment of snake bite.

Adverse effects.—Hypersensitivity reactions. |

Dosage.—100 ml of reconstituted anti-v
18.2. Vaccines

bnom mtravenously after test dose.

18.2.1. Vaccines for Universal Immmma{ jon

BCG vaccine (dried)

Diphtheria-Pertussis-Tetanus vaccine

Messles vaccine

Poliomyelitis (Live attenuated) vaccine'

Tetanus vaccine
- BCG VA({

Dosage forsn.—Dried vaccine, reconstitu
or percutaneous injection.

Pharmacological properties.—Freeze-dr}
Calmette-Guerin strain.

Uses.—Active immunisation against t]

Dose.—0.1 ml. (adults), 0.05 ml (neonate;;),

DIPHTHERIA, PERTUSS
Dosage form.—Injection, 0.5 ml ampou
toxoid, Tetanus formol toxoid and pertussis
Uses—For primary immunisation of
and tetanus,
D

osage.—0.5 ml by intramuscular or ﬂ
required at intervals of not less than 4 weeks.

SCINE (DRIED)

ted just before useintoa solutlon for mtrader mal
ed preparation of live attenuated bacﬂh of the

uberculos:s
he first dose to be given at6 weeke of life.

IS AND TETANUS VACCINE

e, 5 mlvial. Prepared from Di phthena formol
accine.

ch:ldren against’ whooping cough, dlphtherm.

">,

snbcutaneoas injection. Three doses are
he first dose to be given at 6 weeks of life.

MEASLES VACCINE

Dosage form.—Injection, 0.5 mlvial.

virus strain.

[

Properties. —Freeze-dned, stabilised aqueous suSpe.nSlon of Izvc-attenuatcd measles

Uses.—Active immunisation against megsles.

Adverse effects.—Mild measles—like
occur.

syndrome and neurological complications can
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Ddsage.—-D.S ml by subcutaneous or intramuscular injection. The first dose to be
given at 9 months of life.

POLIOMYELITIS VACCINE (LIVE ATTENUATED)

Dosage form.—Oral, suspension of suitable live attenuated strains of poliomyelitis
virus, types 1, 2 and 3. Single does and ten-dose containers. .

Uses.—Active immunisation against poliomyelitis.

Dosage.—3 drops. For primary immunisation, three doses are required at intervals
of not less than 4 weeks. Thefirstdosetobegivenat 6 weeks of life.

_ - TETANUS VACCINE
Dosage form.—Injection, tetanus formol toxoid, 0.5 ml ampoule or 5 ml vial. Also
available combined with diphtheria vaccine or with diphtheria and pertussis vaccines.
Uses.—Active immunisation againsttetanus. | '
Dosage.—0.5 ml by intramuscular or deep suboutaneous injection. The initial injection
should be followed by a booster dose at 6-12 weeks and asecond booster dose at4-12 months.
' 18.2.2. Vaccines For Specific Indications '
Cholera vaccine -~ : —
Meningococcal vaccine '
Rabies vaccine
Yellow fever vaccine,

CHOLERA VACCINE

~ Dosage form.—Injection, contains 2 or more killed serotypes of Vibrio cholera,
1.0, 1.5 ml ampoules; 10, 50 mlvials, :

Uses—Protection against cholera.

Dosage—0.5 ml by intramuscular or deep subcutaneous injection. Repeated every
~ six months for those living in or travelling to endemic areas. .

RABIES VACCINE
Dosage form.—Injection, inactivated suspension of suitable strains of rabies virus
grown in cell cultures, 1.0 ml vial. _
Uses.—Pre-and post-exposure prophylaxis of rabies.
Adverse effects.—Common; particularly allergic manifestations.
Dosage.—1.0ml subcutaneously daily for about 14 days.

| YELLOW FEVER VACCINE = :
 Dosage form.—Injection, consists of live attenuated yellow fever virus (17D strain)
- grown in developing chick embryos. The vaccine is made up from the dried state with
saline and must be used within 30 minutes. '

Uses—Active immunisation against yellow fever.

Adverseeffects—In children, encephalitis may occur. _

Contraindications.—Children under 9 months, pregnant women, patients sensitive to
eggs, patients with impaired immune responsiveness.

Dosgge.—0.5 ml by subcutaneous injection. Immunity appears 10 days after primary

vaccination and lasts forat least 10 years. Revaccination at 10 yearly intervals,
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19. DIGNOSTIE AGENTS ;
These are described under the following hepdings :
19.1 Diabetes mellitus |

Glucose oxidase reagent i "+ Clinistix (R)

19.2 Gastric function .. - o L «« Dextrostix (R)
Histamine !
Pentagastrin

19.3 Myasthenia Gravis
Edrophonium

19.4 Opthalmology
Fluorescein

19.5 Radiocontrast Agents

19.5.1 Alimentary tract
" Barium sulphate

- 19.5.2 Oral Cholecystography
Iopanic aCid' e e s s : ... se Telepaqlle (R)
19.5.3 Intravenous Cholecystography and] _
cholangiograph
Meglumine Iodipamide .. O -+ Biligrafin (R)
19.5.4 Urography
Meglumine diatrizoate e v |l @ .. Urografin (R)
. Sodium diatrizoate .. .. - i ... Hypaque (R)
' 19.5.5 Angiography ! N
Meglumine iothalamate % . . .+ Conray (R)
Sodium iothalamate .. o s .. -+ Angio-Conray (R)
19.5.6 Myelography 2 _ ;
IOPhendyIate .e .s .s ws .e . Myodil (R)
19.1. Diabetes Mellitus

GLUCOSE OXIDASE REAGENT .
Dosage form.—Impregnated, coloured, celljlose strip, (Clinistix (R), Dextrostix (R).
Properties—The strips contain glucose oxidase, orthotolidineand a peroxidase. :
Uses.—To detect sugar (glucose) in urine. [n the Fresence of glucose, the red colour

of the strip changes to a light, medium or dark purple colour, with increasing concentrations
of glucose from less than 0.25 per cent to over 0.5 per cent.

Precaution—The test is essentially qualitative not . quantitative, It does not reliébly
detect urine sugar concentrations in excess of 0,5 per cent. '

(R)=Brand Name
False negative may occur :

(#) whenlargeamounte of ascorbicacidare pigsentin theurine, | |

(#) following parental administration of jantibiotics which use ascorbic dcid as &
preservative (e.g. oxytetracycline, tetracycline)y _ ¥ ow W :

Methiod of use—Dip strip briefly into urine sy

19.2. Gastric function :
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HISTAMINE o el >
Dosage form.—Injection, solutlon containing 2.75 mg (phosphate) per mzlhlrtz\e inlm
ampoule.
Pharmacological properties—Histamine possesses a wide vanefy of eﬁ'ects ‘on.tidsues all

.over the body. It has two types of receptom HI and H2. Its stimulant act:o,n on gastnc acid
secretzon is mediated via H2—receptors. - - e B e e g
7k —'G’ses —-Dlagnosﬂc test_for gastric acid secretlon s 3 - _' __ . §
i f _In pernicious anaem:a, ﬁtrophxc gastntts, gastnc eancer, At et o 3 e e
"2, In'Duodenal . ‘ulcer, “post-operative stomal ulcer, - Zollinger—Ell rson ;yndmmb
3 Aftervagotamy or gastric resection.
Adyerse e)j‘ects .—Headache, tachycardia, nervousness, ﬂushmg, brbnthbspasm and a
variety of other pharmacological effects of histamine, -
 Precaution.—Care should be taken in patients- mth hastory of astbma or allergy, and in
elderly patients. - -
Dosage—0. 3-0.5 mgbase subcuta.neously(lmg basg;é eqmvalent t02 75 mg phoaphate)
following the administration of a large dose of an antih

_ PENTAGASTRIN
- Dosage fm—InjeCtIOn, 0.25 mg per m! ini 2 ml arnpoul&s. . :

- Pharmacological properties.—Synthetic analogue of the natural polypeptnde hormune,
gastrin, Produces.the same effects as'the hatural hormone In parncular, it st:mulatca the
secretion of gastric acid. e

Uses.—To evaluate gastric secretion (see histamine above)

 Adverse effects—Fewer and milder than those produced by hlstamme They mclude
_abdominal cramps, nausea, vomiting, palpitation.. = .

Precaution.~Should be used with care in patients w:.th pancreatlc, hepatqur bﬂlary
tractdisease High dosescaninhibit gastricacid secretion.

Contraindication.—Known hypersensitivity to the drug Patmnts mth acute, penetmnng
~or bleeding peptic ulcers. .
- - Dosage.—0.006 mg/kg subcutaneously.

19.3. Mysﬂzema Gravis Edrophonium (Tensilon (R)

- Dosage form.—Injection, 10mg (chloride) in 1 ml ampoule.

' Phw'molagzcal properites—Synthetic, short-acting, reversible antlcholmesterase.

-‘Afuer intravenous injection action starts w1thm -30-60 seconds and lastz. about 5 minutes.

. Use