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BLOCK INTRODUCTION

The goal of Community Health is to provide comprehensive need based health
care services to the population during health and illness which aso includes
dispensing of drugs. Drugs are not always used to treat the diseases but are also
used as preventive measure for some problems such as consumption of irontablets
will prevent the devel opment of anemia.

You asahealth care provider need to understand the dose, action, use, indication,
contra- indication and side effects of commonly used drugs especially thosewhich
you may come across whileworking at sub centre. In a Subcentre many patients
who are on different drug regimes (as per prescription of adoctor) may approach
you for advise, so you should be able to counsel these patients regarding taking
regular medications, not breaking schedule at their own wish, avoiding self-
medications and do regular follow up in case of chronic illnesses. When the
patient is discharged from the hospital, you need to follow up the patient at home
also. One of the important tasks you need to perform is to educate and motivate
them to take prescribed medications, adhere to the treatment especially in
communicable disease and non-communicable disease such as diabetes,
hypertensions, asthma, cancer etc. and provide follow up care.

This block comprises three units as given below:
Unit1 dealswith Essential Drugs—1

Unit 2 focuses on Essential Drugs — 2

Unit 3 explain Essential Drugs—3

You have to follow Standard Operating Procedures (SOPs) in relation to drugs
and you should not prescribe the drugs.






UNIT 1 ESSENTIAL DRUGS-1
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1.2.2 Adverse Reactions

1.3 Antacidsand Antiulcer Drugs
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1.16 Antibioticsfor Eye, Ear Drops and Oinments
1.17 Drugs Used in Resuscitation and Life Support
118 Let UsSum Up

1.19 References

1.0 INTRODUCTION

In this unit, we would discuss about essential drugs which play vita role in
managing certain illness, prevention of certain vaccine preventabl e diseases and
many more drugs which supplement to maintain health of an individua. As a
mid level hedlth careprovider, itisimportant for you to know about theindications,
doses, precautions while giving medications, their side effects. You will come
across many patientswho are on medicationsfor chronicillness and taking drugs
for along period, you would be able to assesstheir conditionsand help in follow
up as and when required. This unit on essential drug would help you to review
you previous knowledge and you will be more confident in dealing with the
health related problems.

1.1 OBJECTIVES

After reading this unit, you will be able to:

e explain vaccines, route and doses and schedule of administering;



Essential Drugs e list the common medications used for fever, pain, infections;
e enumerate drugs for scabies treatment;
e discuss anti-emetics and its indications;
e |ist antispasmodics and when to use;
e counsel the correct use of ORS and Hematinies, Vitamins and Minerals;

e explain how and when to use diuretics, antihypertensives and sedatives,

e enumerate appropriate use of drugs under National Health Programmes.

1.2 VACCINESUNDER UIP

Vaccine is biological preparation that provides active acquired immunity to a
particular disease.

Vaccines, which are currently under Universal Immunisation Programme (UIP),

are listed below:

S. [ Vaccine & its Protection | Route |Number Vaccination

no| Presentation of Doses Schedule

1 |BCG Tuberculosis | Intra- 1 At birth (upto 1 year if
(Bacillus Calmette dermal not given earlier)
Gueriny- Lyophilized
vaccine

2 |OPV Poliomydlitis | Oral 5 Birth dose for institu-
(Oral Palio Vaccine) tional  deliveries,
Liquid vaccine Primary three doses at

6, 10 & 14 week and
one booster dose at 16-
24 month of age. Given
oraly

3 |[HepatitisB HepatitisB | Intra- 4 Birth dose (within 24
Liquid vaccine muscular hours) for institution

aldeliveries, Primary
three doses at 6, 10 &
14 week.

4 | DPT (Diphtheria, | Diphtheria, | Intra- 5 Threedosesat 6, 10 &
Pertussis and Pertussis muscular 14 week and two
Tetanus Toxoid) and Tetanus booster dose at 16-24
Liquid vaccine month and 5-6 years of

age

5 [Measles Measles Sub- 2 9-12 monthsof ageand
Lyophilized vaccine cutaneous 2 dose at 16-24

months

6 [TT (Tetanus Tetanus Intra- 2 10 years and 16 years
Toxoid) — Liquid muscular of age. For pregnant
vaccine woman, two doses

6 given (one dose if




previously vaccinated

within 3 Year)

7 | JE vaccination Japanese Sub- 9-12 months of ageand
(in selected high Encephalitis | cutaneous 2 dose at 16-24
disease burden (Brain fever) months (6 months after
districts) vaccination drive)
Lyophilized vaccine

8 | Hib (given as Hib pneu- Intra- 6,10 & 14 week of age
pentavalent con- moniaand | muscular
taining Hib+DPT+ | Hib
Hep B) (in 8 meningitis
states) — Liquid
vaccine

1.2.1 Contraindications and Precautions

Recipients of any vaccine should be observed for an adverse reaction.

If alcohol or other disinfecting agent is used to wipe the injection site it must be

Anaphylaxisthough rare, can occur and epinephrine (adrenaline) must always
beimmediately availablewhenever immunisationisgiven. If aseriousadverse
event (including anaphylaxis, collapse, shock, encephalitis, encephal opathy,
or non-febrile convulsion) occurs following a dose of any vaccine, a

subsequent dose should not be given.

Immunisation should be postponed in acute illness, which may limit the
response to immunisation, but minor infections without fever or systemic
upset are not contraindications. A definite reaction to a preceding doseis a

definite contraindication.

allowed to evaporate, otherwise inactivation of alive vaccine may occur.

The intramuscular route must not be used in patients with bleeding disorders

such as haemophilia or thrombocytopenia.

In the case of aseverereaction to Diphtheria, Pertussis, and Tetanus vaccine, the
pertussis component should be omitted and the vaccination completed with

Diphtheria and Tetanus vaccine.

Hypersensitivity may occur to antimicrobials preservatives or egg proteins in

vaccine.

1.2.2 Adverse Reactions

Local reactionsincluding inflammation and lymphangitis may occur.

Sterile abscess may develop at the injection site;

Fever

Headache

Malaise starting afew hour after injection and lasting for 1-2 days may occur.

Hypersensitivity reactions can occur including rarely, anaphylaxis.

Essential Drugs- 1
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Check Your Progress1

1) Fill inthe blanks:
a) BCGisgivenfor protection against

b) OPV isgiven as primary three doses at
weeks.

c) Hepatitis B is administered through
d) Meadesisadministered through

e) Pentavalent contains ,

, and

route.

route.

, and

2) List the adverse effects of vaccination.

1.3 ANTACIDSAND ANTIULCER DRUGS

These are drugs, which are used in the treatment of peptic ulcer (gastric and

duodenal ulcer), gastroesophageal reflux disease and stress/drug induced ulcers.

Antacids are basic substances, which is used to provide symptomatic relief and

anti-ulcer drugs decreases the production of hydrochloric acid in stomach.

Medicine Dose Adver se Effects

Antacids

Aluminium 10to 20 ml 4 timesa Constipation, faecal impaction,

hydroxide + day (maximum: 80 ml in stomach cramps, and

Magnesium 24 hours) hypophosphatemia

hydroxide

Proton Pump Inhibitors

Omeprazole Benign gastric and Nausea, abdominal pain,
duodenal ulcers: 20 mg constipation, flatulence,
once daily for 4 weeks. diarrhoea, arthralgia, decreased
Maintenance for recurrent B12 absorption.
duodenal ulcers: 20 mg
once daily

Pantoprazole Benign gastric and Nausea, abdominal pain,
duodenal ulcers: 40 mg constipation, flatulence,
once daily for 4 weeks. diarrhoea, arthralgia, decreased
(administer 1 hour before B12 absorption.
food)

H, blockers

Ranitidine Benign gastric and Diarrhoea; headache; dizziness;

duodenal ulceration:

rash; tiredness; acute




150 mg twice daily or pancreatitis.
300 mg at night for 4
to 8 weeks, up to 6
weeksin chronic

episodic dyspepsia.

1.4 ANTIBIOTICSAND TOPICAL MEDICATIONS

Antibiotics are substances that kill or inhibit the growth of microbes (bacteria,
viruses, fungi, protozoa, helminths).

Based on action on the type of organism, these are classified as anti-bacterial,
anti-viral, anti-fungal, and anti-protozoal and anti-helminths.

These drugselicit their action by targeting one of the components of the microbe
rather than host cell. According to the mechanism of action, the antibiotics are
classified as:

1) Inhibit cell wall synthesis: Penicillin, Cephalosporin, Cycloserine,
Vancomycinand Bacitracin.

2) Cause leakage from cell membranes:
a) Poly-peptides-Polymyxins, Colistin, Bacitracin,
b) Polyenes-Amphotericin B, Nystatin, Hamycin.

3. Inhibit protein synthesis: Tetracycline, Chloramphenicol, Erythromycin,
Clindamycin, and Linezolid.

4. Cause misreading of m-RNA code and affect cell permeability:
Aminoglycos des-Streptomycin, Gentamicin, etc.

5. Inhibit DNA gyrase: Fluoroquinolones—Ciprofloxacin, ofloxacin, norfloxacin,
moxifloxacin.

Interfere with DNA function: Rifampin, Metronidazole.
Interfere with DNA synthesis: Acyclovir, Zidovudine.

Interfere with intermediary metabolism: Sulfonamides, Sulfones, PAS,
Trimethoprim, Pyrimethamine, and Ethambutol

Antibiotic resistance is the worldwide health problem. The important reasons
could be:

1) overuse of antibioticsin vira infections

2) misuseof antibioticsininfections (underdosing, inappropriate duration) hence
judicious use of antibioticsis of paramount importance.

Let is now discuss the important antibiotics as explained below:

Medicine Indications Dose Adver se Effects

Sulfonamides

Cotrimoxazole | e Urinary-tract Adult: 1to 2 e Nausea,
fixed drug dose infections tablet twice e vomiting,
combination of | e Respiratory-tract | daily for 7-14 | e stomatitis,
sulfamethoxazole infectionsinclu- | days (160 + headache and
(SMZ) and trime- ding bronchitis, 800 mg). rashes

Essential Drugs- 1
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Medicine Indications Dose Adver se Effects
thoprim (TMP) pneumonia, Child:
giveninthe e Infectionsin Suspension
dose ratio of cystic fibrosis; 5ml twice daily
5:1 e Otitismedia; (40 + 200 mg);
e Skininfections; infant 2.5 ml.
e Pneumocystis
carinii pneumonia
Beta—lactams
Ampicillin Active against both | Oral (Adults) -| Nausea and vomiting,
gram positive & 250 mgto 1g diarrhoea; rashes, high
gram negative every 6 h at fever (hypersensitivity
bacteria causing Otitis| least 30 min or toxic response-
media; respiratory before food. may be seriousreaction,
tract and urinary Urinary tract discontinue treatment);
tract infections; infection hypersensitivity
mastoiditis,; Adults: reactions including
gynaecol ogical 500mg every | urticaria, angioedema
infections; 8 h. Administer
septicemia; on an empty
peritonitis; stomach with
endocarditis; afull glass of
meningitis, water (i.e., 30
cholecystitis; minutes prior
osteomyelitis; to or 2 hours
respiratory tract after meals) to
infection. increase total
absorption
Amoxicillin Active against both | Adults: Nausea and vomiting,
grampogtive& gram | 250 mg every | diarrhoea, rashes;
negative bacteria 8 h, doublein | hypersensitivity
causing Urinary tract | severe reactions
infections, upper infections.
respiratory tract Otitis media:
infections, bronchitis;| 1g every 8 h.
pneumonia; otitis Enteric fever: 2
media; dental abscess;| to4g daily in
osteomysdlitis; Lyme's| divided doses
diseasein children; | for 14to 21
endocarditis days.
prophylaxis Child upto 10
years: 125 mg
every 8 h,
doublein severe
infections.
Otitismedia: 40
mg/kg body
weight daily in




Medicine Indications Dose Adver se Effects
three divided
doses.
Enteric fever:
50 to 100 mg/
kg body weight
inthreedivided
doses for 14 to
21 days.
Aminoglycosides
Gentamicin Active against gram- | Intravenous Vestibular and auditory
negative bacteria. infusion - Once | damage, nephrotoxicity,
Pneumoniag; daily dose rarely hypomagne-
cholecystitis; regime; 5 to saemia on prolonged
peritonitis; 7mg/kgbody | therapy; antibiotic-
septicemia; acute weight, then associated colitis, also
pyelonephritis; adjust as per nausea, vomiting, rash.
prostatitis; skin serumgentamicin
infections; pelvic concentration.
inflammatory Multiple daily
disease; endocarditis;| dose regimens:
meningitis, listeriosis, | 3mg/kg body-
tularaemia; weight divided
brucellosis; plague; | into 8 hourly
surgical prophylaxis; | doses.Child - 2
ocular bacterial weeksto 12
infection. years, 2 mg/kg
body weight 8
hourly.
Fluroquinolones
Ciprofloxacin | Active againgt aerobic| Oral Adults: Nausea, vomiting,
gram negative bacilli{ Urinary tract dyspepsia, abdominal
Gastroenteritis- infection, pain, flatulence,
including cholera, respiratory tract| diarrhoea dysphagia,
shigellosis, travellers| infection: 250 | tremor, hyperglycemia,
diarrhoea, to 500 mg, headache, dizziness,
campylobacter and twice daily. sleep disorders, rash
salmonella enteritis; | Severe and pruritus.
typhoid; respiratory tract| Contraindications
infections: upto | Epilepsy and
Gonorrhoeg; chancroid] 750 mgtwice | hypersensitivity to
legionnaires disease;| daily quinolones.
meningitis (including[ Chronic
meningococcal prostatitis:
meningitis 500 mg twice
prophylaxis); daily for 28 days.
Gonorrhoea:
Respiratory-tract 500 mg asa

Essential Drugs- 1
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Medicine Indications Dose Adver se Effects
infectionsincluding | single dose.
pseudomonal Children: Not
infectionsin cystic | recommended.
fibrosis, but not May administer
pneumococcal with food to
pneumonia; minimise Gl
upset; avoid
Urinary-tract antacid use
infections; bone and
joint infections;
septicemia; anthrax;
Skin infections;
prophylaxisin surgery
Norfloxacin Urinary and genital | Urinary Tract | Nausea, vomiting,
tract infections, Infection: 200 | dyspepsia, abdominal
bacterial diarrhoeas. | to 400 mg daily| pain, diarrhoea (rarely,
It is not effective preferably in antibiotic-associated
against upper the morning. colitis), headache,
respiratory infections| Increaseif dizziness.
necessary in
upper urinary
tract infection
to 400 mg
twice daily
Uncomplicated
genital
Chlamydia
infections,
non- gonococcd
urethritis: 400
mg daily in
single dose for
7 days or
divided doses
for 7 days.
Macrolides

Azithromycin

Community acquired
Pneumonia,
Uncomplicated genital
chlamydial infections
and trachoma

Adults: 500 mg
once daily for 3
days or 500 mg
on first day then
250 mg once
daily for 4 days.
(Takeon an
empty stomach
1 hr before or

2 hr after medls)

Renal impairment;
exacerbation of
symptoms of
myasthenia gravis;
impaired hepatic
functions.




recurrent infec-
tions: 100 mg
every 6 h with
food for 7 days,
discontinue or
reduce dosage
in case of
nausea.

Medicine Indications Dose Adver se Effects
Tetracycline
Doxycycline Respiratory tract Severe Hypotension,
infections, including | infections: 200 | pericarditis,
Pneumonia and mg daily.Early | angioneurotic oedema,
Chronic bronchitis; | syphilis: 100 dyspnoea, serum
Urinary-tract mg twice daily | sickness, peripheral
infections; syphilis; | for 14 days. oedema, tachycardia,
chlamydia, Latent urticaria, haemolytic
mycoplasmaand syphilis: 200 anaemia,
Rickettsia; Prostatitis;,| mg twice daily | thrombocytopenia,
Lymphogranuloma | for 28 days. neutropenia, porphyria,
venereum, Uncomplicated| eosinophilia, blurring of
Pelvic Inflammatory | genital vision, scotomata,
Disease (PID) Chlamydia, diplopia, tinnitus,
non-gonococca | abdominal pain,
urethritis: 100 | jaundice, pancreatitis,
mg twicedaily | rashes, exfoliative
for 7 days. dermatitis, photo-
Children: Only| onycholysis, photo-
if aternate sensitivity, arthralgia,
antibacterial myalgia, vaginitis.
cannot be given| Contraindications
5mg/kgbody | Pregnancy and children;
weightintwo | porphyria; systemic
divided doses. | lupus erythematosus
Nitrofurantoin | Urinary-tract Adults: 50 mg | Dose-related
infections; cystitis. every 6 hwith | gastrointestinal
food for 3-7 disorders, nauses;
days. hypersensitivity
Children: over | reactions including
3months: 3mg/ | urticaria, rash,
kg body weight | sialadenitis, pruritus,
daily in four angioedema;
divided doses. | anaphylaxis reported;
Severe chronic | rarely, cholestatic

jaundice, hepatitis.

Topical Medications

Topical antibiotics are used to treat skin infections such asimpetigo, folliculitis,
furunculi, cellulitisand erysipelas. They are usually caused by streptococcal and

staphylococcal infections.

Essential Drugs- 1
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Essential Drugs In al skin infections, an important part of treatment is cleansing and thorough

drying. Washing with soap and water will often help to prevent infection. Light
localised infections can often be treated effectively with an antiseptic solution

such as chlorhexidine.

Medicine Indication Dose & Adver se Effects
Administration
Topical
antibiotics
Silver Prophylaxis and Apply witha | Allergic reactions
Sulfadiazine treatment of sterile-gloved | include rashes;
Availability: infection in burns hand. Burned | burning and itching;
Cream: 1%w/w areashould be | sulfonamide induced
covered with systemic  toxicity;
cream at all transient leucopenia
times; reapply
to areas where
cream has been
removed by
patient activity.
Dressings may
be used if
necessary
Neomycin + Superficia bacterid Adults and Sensitisation;
Bacitracin infections of the children- especially to
Cream: 5, 10 skin due to Bacterial skin | neomycin; causing
and 15¢ staphylococci and infectionsover | reddening and
(Aluminium streptococci. 2years: apply | scaling; systemic
tubes). asathinlayer | absorption leading to
3timesdaily. irreversible
ototoxicity;
particularly in
children; elderly; and
in renal impairment;
pregnancy
Gentian Violet | Superficial fungal Skininfections:| Redness, swelling;
Availability: and bacterial apply 2or 3 irritation;  allergic
Solution: 0.5% | infections timesdaily for | reaction.
Tincture: 0.5%. 2to 3 days.
Topical antifungal
BenzoicAcid + | Mild Fungal skin Occasionally localised;
SalicylicAcid | dermatophyte infections: mild inflammatory
Cream: 25and | infections, apply twice reaction; swelling of
50 g (Aluminium | particularly caused daily until the | face, lips and tongue;
tubes, jars). by Tineapedis and infected skin difficulty in breathing.
Tineacorporis. isshed (usudly
atleast 4
weeks).
14




Medicine

Indication

Dose &
Administration

Adver se Effects

Gently rinse
the affected
skinwithsaline
or water before
treating it with
this medicine.
Pat the skindry
with a clean
towel or cotton
gauze. Apply a
generous
amount of the
medicine and
spread it
evenly to form
a 1/8-inch
thick layer
over the
treated area. It
isbest to apply
this medicine
to your skin
with a clean
cotton swab.
Throw the
swab away
after one use.
You may also
apply the
medicine to a
cotton gauze
pad and then
placethe gauze
over your skin.

Miconazole
Cream: 10 and
15g (2%w/w)
Gel: 2% wi/w.

Superficial fungal
infections due to
dermatophytes and
yeasts, and
secondary infections
caused by Gram-
positive cocci
including ringworm,
intertrigo, candida
napkin rash,
paronychia, and
pityriasisversicolor.

Skin infections:

apply twice
daily to clean
dry lesions,
continuing for
atleast 10 days
after the
condition has
cleared.

Nalil infections:

apply 1to 2
times daily.

Occasional local
irritation and burning;
also contact dermatitis,
discontinue if
sensitisation occurs.

Essential Drugs- 1
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Medicine Indication Dose & Adver se Effects
Administration
Topical steroids
Betamethasone | Atopic dermatitis, Adults and Skin atrophy,
Cream: 0.1% Seborrheic dermatitis, | children- telangiectasia,
wiw Lichen simplex Inflammatory | erythema, and
Ointment: chronicus, Later skin conditions,| hypertrichosis
0.1% wiw phase of alergic over 2 years of
contact dermatitis, age: Apply
Later phase of small quantity
irritant dermatitis, to the affected
Nummular arealto?2
eczematous times daily
dermatitis, Stasis until
dermatitis, Psoriasis, | improvement
especialy of occurs, then
genitalia and face. less frequently.
Hydrocortisone Inflammatory
Cream: 10 and skin conditions-
15g (1%w/w) Apply asmall
quantity to the
affected area
1to 2 times
daily until
improvement
occurs, then
less frequently
Emmolients
Calamine Mild pruritus. Mild pruritus:
Lotion 50 and apply liberaly
100 ml (8%owi/w) 3to 4 times
Cream 1g. daily.

Penicillin is an antibiotic which kills bacteria. It is also the world's first wonder
drug. It can be given ininjection and oral forms.

Uses: Penicillin can be used for the cure of a Streptococcal Infection, Upper
Respiratory Tract Infection, Skin or Soft Tissue Infection, Tonsillitis/Pharyqgitis,
Rheumatic Fever Prophylaxis, Otitis Media, Pneumonia.

Precautions. Persons who are allergic to any penicillin antibiotic, such as
amoxicillin, ampicillin, carbenicillin, dicloxacillin or oxacillin should not takeit.

Hypersensitivity reactions with penicillin are more common and more serious
with intravenoustherapy, but have also been reported with oral therapy. Aninitial
sensitising exposure is required. Hypersensitivity side effects include skin
eruptions, pruritus, urticaria, laryngeal oedema, fever, eosinophilia,
hypersensitivity myocarditis, serum sickness- likereactions(chills, fever, oedema,
arthralgia, and prostration), severe or fatal anaphylaxis, shock, and death.

Side Effects: The major side effects include diarrhoea, sore mouth or tongue
vaginal itching and discharge, white patches in the mouth end/or on the tongue.



Remember :
Pencillinisrarely used now a days.

1.5 ANTI-PYRETICSAND ANALGESICS

Analgesics are drugs used to relieve/reduce pain and antipyretics are used to
reduce elevated body temperature.

Mechanism of action of non-opioid analgesics. Prostaglandins are autacoids
responsible for inflammation, pain and fever. Cyclooxygenase (COX 1& 2) is
the enzyme responsible for the production of prostaglandins. Inhibition of COX
activity leads to antipyretic, analgesic and anti-inflammatory activity. These are
also commonly referred as non steroidal anti-inflammatory drugs.

Indications

Mild to moderate pain including dysmenorrheal pain, headaches, pain relief in
osteoarthritis, rheumatoid arthritis, autoimmune arthritis and soft tissue lesions,
pyrexiaincluding post-immunisation pyrexia, acute migraine attack.

Adver se effects

Gastrointestinal: Gastric irritation, erosions, peptic ulceration, gastric bleeding/
perforation, oesophagitis.

Hepatic:Raised transaminases, hepatic failure (rare)

CNS: Headache, mental confusion, behavioura disturbances, seizure precipitation
Haematol ogical: Bleeding, thrombocytopenia, haemol yticanaemia, agranulocytosis
Others. Asthmaexacerbation, nasal polyposis, skin rashes, pruritus, angioedema

Commonly used non steroidal anti-inflammatory drugs (NSAIDs) and their doses are
as given below:

Medicine Dose Adver se Effects

Paracetamol Oral Nausea and rashes rarely
Adults- 0.5t0 1g every occur
410 6 h (max. 49, max 2gin
alcohalics per day).
Children up to 2 months -
for post-immunisation pyrexia:
60 mg.
3 monthsto 1 year: 60 to
120 mg every 410 6 h.
1to5years 120to 250 mg
every 4to 6 h.
6 to 12 years: 250 to 500
mg every 4to 6 h.
Intramuscular injection
Adults- 250 mg every 4 to
6 h or asrequired.

Aspirin(acetyl Adults: Analgesic and Nausea, vomiting,
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Medicine

Dose

Adver se Effects

salicylic acid)

antipyretic including migraine
attacks: 0.3t00.9¢g, 3t04
timesaday (max. 4 g daily).
Acute rheumatic fever: 4 to
6 g or 75 to 100 mg/kg daily
in divided doses.
Anti-platelet: 75-325 mg/day
Children under 16 years: not
recommended (can cause
Reye's syndrome).

epigastric distress, peptic
ulcer, salicylism-(dizziness,
tinnitus,vertigo, reversible
impairment of hearing
and vision, excitement and
mental confusion,
hyperventilation and
electrolyte imbalance).

Diclofenac

Oral: 100 to 150 mg daily in
2 to 3 divided doses, (max
150 mg/day) maintenance
by 50 to 100 mg in divided
doses.

Intramuscular injection:75
mg, 2 to 3times daily.
Topically:

Adults- Apply 1% w/w gel
on to affected area 3 to 4
times daily.

Instill to eye post-operative
ocular inflammation:

Adult- as sodium (1% w/v),
4 times daily starting 24 h
after surgery for up to 28
days.

Rectal:

Post-operative pain.

Adults- 75 to 150 mg daily
in divided doses (maximum
150 mg/day, inclusive of
diclofenac administered
through other routes).
Children - 6to 12 year: 1 to
2mg/kg/day in divided doses
for maximum of 4 days.

Epigastric pain, nausea,
headache, dizziness, rashes.

Ibuprofen

Adults and children over 12
years- initially 300 to 400 mg
3to 4 timesdaily, increase if
necessary(max. 2.4g daily),
maintenance dose of 0.6 tol.
2g daily may be adequate.
Infants or children over 3
months- 5-10 mg/kg, 3 to 4
times/day, maximum daily
dose: 40 mg/kg/day.

Gastric discomfort, nausea
and vomiting, headache,
dizziness,blurring of vision,
tinnitus and depression can
occeur.




Check Your Progress?2

1)

2)

3

4)

List antacids used to decrease production of hydrocholoric acid in
stomach.

(RTIs).

1.6 ANTI-SCABIES DRUGS

These are drugs, which are active against scabies. Scabiesisan infestation of the
skin by the mite Sarcoptesscabiei that results in an intensely pruritic eruption
with a characteristic distribution pattern.

Name Adver se Effects
Benzyl benzoate Adults: Apply 3 times Local irritation, particularly
Availability at 12-hrly intervals, over in children.

L otion 100 ml the whole body. Wash

(25% wiv), off 12 hr after the last

Ointment application.

25%w/w (25g)

GammaBenzene Take a proper bath and Insomnia; paraesthesia;
Hexachloride dry the skin then apply giddiness, agranulocytosis,
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Name Dose Adver se Effects
Availability lotion in athin layer aplastic anaemia, skin
Lotion 1%w/v below the neck upto the irritation, contact dermatitis;
Ointment 1%w/w sole of feet. Leaveit for ataxia; alopecia; severe
Cream 1%w/w 8-12 hours and then take neurologic toxicities have
Shampoo 1%w/v bath. been reported
Contraindication: seizures

1.7 ANTIEMETICS

Antiemetics are drugs effective against nausea and vomiting.
M echanism of action

They act on the brain by preventing the stimulation of the vomiting centre
(chemoreceptor trigger zone-CTZ). Some medications act on the gut by speeding
up therate at which the stomach emptiesand help to facilitate the quick transit of
food through intestine (prokinetic action).

Indications

They are typically used to treat motion sickness and the side effects of opioid
analgesics, general anesthetics and chemotherapy induced nausea and vomiting
in cancer patients either alone or in combination.

Medicine Indication Dose Adver se Effects

Dopamine D_-receptor antagonists

Domperidone | Prophylaxis of Adults- tablet | Gl disturbances(including
post-op nausea | 10to20mg 3 | cramps) and hyperpro-
and vomiting to4timesaday| lactinaemia, extra-

Children- 0.3 | pyramidal effects and
to 0.6 mg/kg rashes; headache;
3timesaday | dizziness, dry mouth.
administer 15

to 30 minutes

prior to meals

and at bedtime

if needed.

M etoclopramide | Prophylaxis of Oral: Extrapyramida symptoms
post-op nausea | Tablet 10 mg, | (especialy inchildrenand
and vomiting up to thrice youngadults); tardive
GERD daily. Max dyskinesias on
Diabetic gastric | duration: 5 days.| prolongeduse; hyperpro-
stasis lactinaemia; drowsiness,
Prophylaxis of restlessness, dizziness,
chemotherapy- headache, diarrhoea,
induced nausea depression, hypotension
and vomiting and hypertension

reported; rarely,
neuroleptic malignant
syndrome; rashes,
pruritus, oedema; cardiac




Medicine

Indication

Dose

Adver se Effects

conduction abnormalities
following intravenous
administration; galac-
torrhoea; amenorrhoeg;
bradykinesia; gynaeco-
mastia; insomnia.

1.8 ANTISPASMODICS

These are drugs, which are used to relieve spasm of smooth muscle.

irritable bowel
syndrome.

4. Pylorospasm,
gastric hyper maotility,
gastritis, nervous
dyspepsia.

5. To relieve urinary
frequency and urgency,
enuresis in children.
6. Dysmenorrhoea

Medicine Indications Dose Adver se Effects
Dicyclomine 1. Intestinal and renal | Oral Adults: Dry mouth; nausea;
(Antichalinergic| colic, abdominal 10-20 mg three | vomiting; constipa-
activity) cramps. symptomatic | times aday. tion; taste loss;
relief is afforded if Parenteral anorexia; dizziness;
thereisno mechanical | IM injection: dyskinesia; lethargy,
obstruction. 80mgdailyin | respiratory arrest;
2. Nervousand drug | 4divided doses.| drowsiness; photo-
induced diarrhoea, phobia, blurred
functional diarrhoea, vision; increased
3. Spastic constipation, ocular  pressure;

tachycardia; urinary
retention
Contraindication:
Gl obstruction

1.9 ORAL REHYDRATION SOLUTIONS (ORYS)

Let us now go through the Oral Rehydration Solutions (ORS).

Indications

Dehydration from acute diarrhoea. Available in the form of ORS powder.

Constituents of ORS as given below:

Constituents

Amount per Litre of Water

Glucose salt solution

5and 375G

Sodium chloride

2.6 g/litre of water

Sodium citrate

2.9 g/litre of water

Potassium chloride

1.5 g/litre of water

Glucose (anhydrous)

13.5 g/litre of water

Sodium bicarbonate

2.5 gllitre of water
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In cases of cholera, oral rehydration salt containing a higher concentration of
sodium may be required to prevent hyponatremia.

Preparation of ORS solution

The solution may be prepared either from prepackaged sugar/salt mixtures or
from bulk substances and water. Solutions must be freshly prepared, preferably
with recently boiled and cooled water. Accurate weighing and thorough mixing
and dissolution of ingredientsin the correct volume of clean water areimportant.
Administration of more concentrated solutions can result in hypernatremia.

Dose

Oral 5 g (single use): Dissolve in water and drink; 37.5 g: to reconstitute it with
1litre of clean water. Adults- Fluid and el ectrolyte lossin acute diarrhoea; 200 to
400 ml solution after every loose motion.

Adver se Effects

VVomiting- may indicate too rapid administration; hypernatremiaand hyperkalemia
may result from overdose in renal impairment.

Check Your Progress 3
1) Define scabies.

1.10 HEMATINICS, VITAMINSAND MINERALS

Let us now go through the Hematinics, Vitamins and Minerals alongwith their
indications, dose and adverse effects.

Medicine Indications Dose Adver se Effects
AscorbicAcid | Prevention and Dose Gastrointestinal distur-
(Vitamin C) treatment of Adult and child- bances reported with
Scurvy. Prophylaxis of large doses; failure of
scurvy: 25to 75 mg | conception; kidney
daily. oxalate stones.




Medicine Indications Dose Adver se Effects
Treatment of scurvy: | Contraindications
0.5tol.5 g/day. Hyperoxauria.

Calcium Prevention and Calcium 1000 - Constipation,

Carbonate+ | treatment of 1300 mg daily flatulence, nausea,

Vitamin D, osteoporosisand | VitaminD3200- | abdominal pain and

osteomalacia, 800 IU daily. diarrhoesa; pruritus, rash
nutritional and urticaria.
supplement.

lodine Prevention and Oral: Adult- Hypersensitivity

treatment of iodine | Endemic moderate | reactions; goiter and
deficiency, thyro- | to severeiodine hypothyroidism;
toxicosis and deficiency: during | hyperthyroidism;
hyperthyroidism. | pregnancy and one | bronchitis; oeosinophilia;

year postpartum, rashes; headache;

300 to 480 mg once | salivation.

ayear or 100 to 300

mg every 6 months;

women of child-

bearing age, 400 to

960 mg once a year

or 200 to 480 mg

every 6 months.

lodine deficiency;

400 mg, during

pregnancy, single

dose of 200 mg.

Child- lodine

deficiency: infant

under 1 year, single

dose 100 mg; 1to 5

years, 200 mg once

ayear; above 6 years

400 mg once a year.

M ethylco- To prevent Initially 1000 mcg | Itching; anaphylactic

balamin neurologica dis- | 3timesaday for 2 | shock with parenteral,

order in patients | weeks, thereafter pulmonary oedema;
with neuropathy 1000 mcg every CHF; polycythemia
due to diabetes, 3 monthsby intra- | vera
alcohol or other muscular injection
drug induced in case of per-
neuropathies nicious anaemia

and other macrocytic

anaemia. In cases
with neurological
involvement,
initially 1 mcg on
alternate days. Until
no further improve-
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Medicine Indications Dose Adver se Effects
ment, thereafter
1000 mcg every 2to
3 months.
Prophylaxis: 1000
mcg every 2 to 3
months.

Nicotinamide | Treatment of Adults- Treatment | Dryness of skin; also
pellagra; hartnup’s | of pellagra: up to pruritus, erythema,
disease; 500 mg daily in burning and irritation;
inflammatory skin| divided doses. hepatotoxicity,
disease. cholestasis; portal

fibrosis; transient liver
dysfunction; tautness of
face.

Pyridoxine Treatment of Adults- Deficiency | Chronic administration
pyridoxine states: 25t0 50 mg | of high dosesmay cause
deficiency due up to 3timesdaily. | periphera neuropathies;
to metabolic Isoniazid neuropathy, | paresthesia; neurotoxi-
disorders; isoniazid | prophylaxis: 10 mg | city; muscular weakness
neuropathy; daily. Isoniazid
sideroblastic neuropathy, treatment:
anaemia. 50 mg, 3 times daily

Sderoblagtic aneemia
100 to 400 mg daily
in divided doses.

Riboflavin Vitamin B, Adults and Swelling of lips, face
deficiency; children- Treatment | andtongueand difficulty
ariboflavinosis. of vitamin B, in breathing.

deficiency: up to 30
mg daily in divided-
doses Prophylaxis of
vitamin B, deficiency:
1to2mgdaily

Vitamin A Prevention and Adults- No serious or
treatment of Prevention of vitamin | irreversible adverse
vitamin A A deficiency: effectsin recommended
deficiency; 2,00,000 unitsevery | doses; high intake may
prevention of 6 months;Pregnant | cause birth defects;

complications of
measles.

woman, maximum
of 10,000 units daily
or maximum 25,000
units weekly;
mothers, 200,000
units at delivery or
within 6 weeks.
Treatment of

transient increased
intracranial pressurein
adults or a tense and
bulging fontanelle in
infants (with high
dosage); massive
overdose can cause
rough skin, dry hair,




Medicine

Indications

Dose

Adver se Effects

xerophthalmia;
(except woman of
childbearing age)
2,00,000 unitson
diagnosis, repeated
next day and then
after 2 weeks;
(woman of child-
bearing age), 5000
t010,000 units daily
for atleast 4 weeks
or up to 25000 units
weekly.

Children -
Prevention of vitamin
A deficiency: infant
under 6 months,
50,000 units; 6 to
12 months, 100,000
units every 4 to 6
months, preferably
at measles vaccina-
tion; Overlyear,
200,000 units every
4 to 6 months.
Treatment of xero-
phthalmia; infant
under 6 months,
50,000 units on
diagnosis, repeated
next day and then
after 2 weeks; 6 to
12 months, 1,00,000
units immediately
on diagnosis,
repeated next day
and then after 2
weeks; over 1 year,
same as adults.
Contraindications
Hypervitaminosis.

enlarged liver, raised
erythrocyte sedimen-
tation rate, raised serum
calcium and raised
serum alkaline
phosphates concentra-
tions; hair loss, redness
of skin; anorexia;
weight |oss.

Iron Salts
Oral-Ferrous
Gluconate,
Ferrous
Sulphate, Iron
Sucrose,

Iron-deficiency
anaemia.

Oral: Adults-
Iron-deficiency
anaemia: Elemental
iron 100 to 200 mg
daily in divided
doses.

Nausea, vomiting,
metallic taste; constipa-
tion, diarrhoea, dark
stools, epigastric pain,
gastrointestinal irrita-
tion; long-term or
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Sodium Ferric Prevention of iron | excessive administra-
Gluconate deficiency anaemia | tion may  cause
Parenteral - (inthose at parti- haemosiderosis; alergic
Iron Dextran cular risk): for reaction; back pain;

woman elemental staining of teeth.
iron 60 mg daily. Parenteral: Pain at
Children- Under 5 | injection site, sterile
years: Elemental abscess

iron 2 mg/kg (max.

30mg) daily. Over 5

years: elemental

iron 30 mg daily.

Over 5 years:. folic

acid may also be

given.

Folic Acid Treatment of Adults- Treatment | Neuropathy;
folate-deficiency | of folate-deficiency, | bronchospasm; skin
megal oblastic megal oblastic eruption; anorexia; skin
anaemia; preven- | anaemia: 5 mg daily | rash; status epilepticus
tion of neural tube| for 4 months (up to
defect in pregnancy. | 15 mg daily may be

necessary in mal-
absorption states).

1.11 DIURETICS

Diuretics increase urinary excretion of water and electrolytes and are used to
relieve oedema associated with heart failure, nephrotic syndrome or hepatic
cirrhosis. Somediureticsare used at lower dosesto reduce raised blood pressure.

Medicine Indications Dose Adver se Effects

L oop diuretics:

Furosemide Torelieve oedema| Adults- Oedema: Renal failure with
associated with initially 40 mg anuria; pre-comatose
heart failure, daily onwaking up; | states associated with
nephrotic syn- maintenancedose | liver cirrhosis;
dromeor hepatic | 20to 40 mg daily; | hypersensitivity.
cirrhosis may be increased

to 80 mg daily or
more in resistant
edema.Children- 1
to 3 mg/kg daily
(max. 40 mg
daily).
Thiazide diuretics:
Hydrochloro- | Hypertension Adults- Hypokalaemig; oliguria;
26 thiazide Torelieve oedema| Hypertension: 12.5 | hypomagnesaemia;




Medicine Indications Dose Adver se Effects
Nephrogenic to 25 mg daily. hyponatraemia;
diabetesinsipidus | Oedema: initially hypochloraemicakaosis;

25 mg daily on hypercalcaemig;
waking up in- hyperglycemig;
creased to 50 mg hyperuricaemia.

daily if necessary.
Severe oedema in
patients unable to
tolerate loop
diuretics: upto 100
mg either daily or
on alternate days
(max. 100 mg
daily).Elderly-
Hypertension:
initially 12.5 mg
daily. Oedema:
initially 12.5 mg
daily.

Osmotic diuretics:

Treatment of
glaucomaand
cerebral oedema

Mannitol

Raised intracranial
or intraocular
pressure: By i.v.
infusion as a 20%
solution infused
over 30-60
minutes, Adults-
0.25-2g/kg;
Children - 0.5-1.5g/
kg.

Cerebral oedema:
By i.v. infusion as
a 20% solution
infused rapidly,
Adults and
Children- 1g/kg.

Headache, nausea,
vomiting, dehydration,
oedema, hypernatraemia,
inflammation, skin
necrosis, urticaria,
chills, convulsions,
fluid and electrolyte
imbalance, acidosis,
circulatory overload,
visual disturbance.

1.12 SEDATIVES AND ANTIEPILEPTICS

Sedatives are drugs that are used to calm the recipient without inducing sleep.
These are commonly indicated for management of anxiety, seizure control and
Insomnia.

These are commonly classified into:

e Barbiturates: Phenobarbitone

e Benzodiazepines. Diazepam, lorazepam, midazolam, alprazolam

e Non benzodiazepines: Zopiclone, Zolpidem, Zaleplon

Some of the commonly used sedativesin clinical practice are discussed below:
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Medicine

Dose

Adver se Effects

Benzodiazepines

Diazepam

Adults-

Anxiety:

2 mg 3 times daily, increased
if necessary to 15 to 30 mg
daily in divided doses.
Insomnia: 5to 15 mg at
bedtime.

Children- Oral 1-2.5mg, 3 or
4 timesdaily (Not for use
under 6 months). Elderly or
debilitated-

Anxiety: half adult dose.
Adults-Treatment of status
epilepticusand convulsions
due to poisoning: 10 mg at
the rate of 1 ml/min (5 mg)
repeated if necessary after10
min.

Children-Under 12 years: 300
to 400ig/kg, repeated after 10
min if necessary.

Drowsiness and light-
headedness the next day;
confusion and ataxia
(especially in the elderly);
amnesia; dependence;
paradoxical increase in
aggression; muscleweakness,
increased appetite; weight
gain.

Alprazolam

Adults- 0.25 to 0.5 mg daily
2 to 3times aday.
Children- Not recommended

Drowsiness and light-
headedness on the next day;
confusion and ataxia
(especialy in the elderly);
amnesia; dependence;
paradoxical increase in
aggression; muscle weakness;
occasionally: headache,
vertigo, hypotension,
salivation changes, gastro-
intestinal disturbances, visual
disturbances, dysarthria,
tremor, changes in libido,
incontinence, urinary
retention; blood disordersand
jaundice reported; skin
reactions.

Lorazepam

2 to 6 mg/day given in divided
doses, initial dose of 210 3
mg/day given twice or thrice
aday. Elderly or debilitated
patients: Initial dosage of 1 to
2 mg/day in divided doses

Nausea and vomiting,
dizziness, weakness; blurred
vision; vertigo.

Anti-epileptics

Thesearedrugs, which arecommonly used to treat seizures. Seizureisacondition
inwhichthereisabnormal excessive electrical activity of thebrain. Epilepsy isa




disease condition with recurrent seizures. This is characterised by increased

excitatory pathway (glutamate) and decreased inhibitory pathway (GABA).

Status epilepticusis amedical emergency, which carries a high mortality rate.

Commonly used drugs are phenytoin, phenobarbitone, val proate, carbamazepine,

levotiracetam, lamotriginetopiramate.

Medicine

Dose

Adver se Effects

Phenytoin

Orad or slow intravenous
injection or infusion Adults-
Status epilepticus: (with
regular BP and ECG
monitoring) 18 mg/kg at
rate not exceeding 50 mg/
min as loading dose, main-
tenance dose of about 100
mg should be given there-
after at an interval of 6 to
8 h (dose can be reduced
according to weight).
Children- Status epilepticus:
20 mg/kg at arate not excee-
ding 1 mg/kg/min, main-
tenance dose 4-7 mg/kg/day
in 2 divided doses, max
dose 300 mg/day.

Gum hypertrophy, acne,
hirsutism, ataxia, cere-
bellar-vestibular symp-
toms like nystagmus,
diplopia; slurred speech
(may be signs of overdose);
behavioural disorders,
hyperglycemia; fever;
neurological changes
(peripheral  neuropathy,
choreiform movements,
impaired cognition,
increased seizure frequency);
osteomal acia, rickets
(associated with reduced
plasma calcium levels);
lymph-node enlargement;
blood disorders including
megal oblastic anaemia (may
be treated with folic acid),
leucopenia, thrombocy-
topenia, agranulocytosiswith
or without bone marrow
depression; rashes
(discontinue; if mild re-
introduce cautiously, but
discontinue if recurrence);
very rarely, Stevens-Johnson
syndrome (erythema
multiforme), systemic lupus
erythematosus, toxic
epidermal necrolysis;
hepatitis, hepatic failure.

Phenobarbitone

Slow intravenous injection
Status epilepticus: (dilute
injection 1 in 10 with water
for injections), Adults- 10
mg/kg at arate of not more
than 200 mg/min (up to max.
total dose of 1 g); Children-
10-20 mg/kg at arate of

not more than 30 mg/min.
Oral

Sedation, mental depression,
agitation, hallucination,
syncope; ataxia, nystagmus;
allergic skin reactions
including rarely, exfolia-
tivedermatitis, toxic
epidermal necrolysis,
Steven's- Johnson syndrome
(erythema multiforme);
paradoxical excitement,
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Medicine

Dose

Adver se Effects

Adults- 60-180 mg daily
at night.

Children-1 month- 12 years:
1-1.5 mg/kg twice daily,
maintenance dose 2.5-4 mg/
kg once/twice daily. 12-18
years: Initially 60-180 mg
twice daily, maintenance
dose 60-180 mg once daily.

restlessness and confusion
in the elderly; irritability
and hyperactivity in children.

Sodium Valproate

Adults- 600 mg daily in
two divided doses (pre-
ferably after food) there-
after increases by 200 mg
at 3 daysinterval clinical
response till desired.
Children- Initial dose 20
mg/kg/day max. dose 60

mg/kg/day.

Gastrointestinal irritation,
nausea, increased appetite
and weight gain,
hyperammonaemia; ataxia,
tremor; transient hair loss
(regrowth may be curly);
oedema, thrombocytopenia,
inhibition of platelet
aggregation; impaired

hepatic function and rarely,
fatal hepatic failure, extra-
pyramidal symptoms,
leucopenia, pancytopenia, red
cell hypoplasia, fibrinogen
reduction; irregular periods,
amenorrhoea, gynaecomastia,
hearing loss, vasculitis,
hirsutism and acne reported;
hallucinations; abnormal gut;
pneumonia; headache; taste
perversion; polycystic ovary.

Carbamazepine

Adults- Initially 100 and 200
mg 1 to 2 timesdaily incressed
slowly to usual dose of 400
mg to 1.2 g daily in divided
doses. In some cases 1.6 to

2 g may be needed. Administer
lower initial dose to elderly.
Children- Start with 5-10 mg/
kg/day in two to three divided
doses then gradually increases
at weekly intervalsto a max.
dose of 30-35 mg/kg/day.

Sedation, dizziness, vertigo,
diplopiaand ataxia. Vomiting,
diarrhoea, worsening of
seizures are also seen with
higher doses. Hypersensi-
tivity reactions are rashes,
photosensitivity, hepatitis,
lupus like syndrome, rarely
agranulocytosis and aplastic
anaemia.

1.13 EXPECTORANTSAND MUCOLYTICS

These are mucokinetic agents used to increase bronchial secretion or reduce its
viscosity, facilitating itsremoval by coughing. Expectorants are occasionally used
alone and they are commonly combined with antihistaminic,




These are further classified as bronchial secretion enhancers or mucolytics.
Bronchial secretion enhancers:

Sodium or Potassium citrate: It is considered to increase bronchial secretion
by salt action.

Potassium iodide: It is secreted by bronchia glands and can irritate the airway
mucosa. Prolonged use may lead to iodism.

Guaiphenesin, balsum of Tolu, vasaka: Plant products which are supposed to
enhance bronchial secretion and mucociliary function while being secreted by
tracheobronchial glands.

Ammonium chloride: Reflex increase respiratory secretions.

Mucolytics
Name Dose Adver se Effects
Mucolytics
Bromhexine Adults: 8 mg TDS, Rhinorrhoeaand lacrimation,
Children 1- 5years- 4 mg BD.| gastric irritation, hyper-
Children 5-10years- 4 mg TDS,| sensitivity
Ambroxol Asamucolytic Rhinorrhoeaand lacrimation,
Adults: 60-120 mg daily, in gastric irritation, hyper-
2-3 divided doses. sensitivity
Children: <2 yr: 7.5 mg twice
daily; 2-5yr: 7.5 mg twice/
thrice daily; 6-12 yr: 15 mg
twice/thrice daily.
Acetylcysteine Adults: Tab: 600 mg daily as | Gl irritation and rashes

a single or in 3 divided
doses.Paracetamol poisoning
as5% soln.: Initial: 140 mg/kg
followed by 70 mg/kg 4 hourly
for additional 17 doses.
Inhalation As 10% soln.: 6-10
ml 3-4 times/day or 2-20 ml 2-
6 hourly as necessary. As 20%
soln.: 3-5 ml 3-4 times/day, or
1-10 ml 2-6 hourly as
necessary.Endotracheal As a
mucolytic 10% or 20% soln.:
1-2 ml every hr.

1.14 PRENATAL STEROIDS

Corticosteroid stimulation of developmentally regulated gene expression and
physiologic functions result in maturation of the lungs and some other tissues.
Antenatal steroids accelerate development of type 1 and type 2 pneumocytes,
leading to structural and biochemical changesthat improve both lung mechanics
(maximal lung volume, compliance) and gas exchange.
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Drugs:
Betamethasone: Two doses of 12 mg given intramuscularly 24 hours apart OR
Dexamethasone: Four doses of 6 mg given intramuscularly 12 hours apart.

A non-sulfite containing preparation should be used as the sulfite preservative
(NNF60211) commonly used in dexamethasone preparations may be directly
neurotoxic in newborns

1.15 SURFACE ANAESTHESIA FOR REPAIR OF
MINOR INJURY

Adequate anaesthesiais necessary for complete examination, cleansing and repair
of wounds.

Topical anaesthesia
EMLA (aeutectic mixture of lignocaine 2.5% and prilocaine 2.5% )

Indications:
Normal intact skin for local analgesia

Genital mucous membranes for superficial minor surgery and as pretreatment
for infiltration anaesthesia

Dose: The dose of EMLA Cream that provides effective analgesia depends on
the duration of the application over the treated area. (1-2 gm/cm?of skin)

Adver se effects: erythemaor oedemaor may bethelocus of abnormal sensation
Local anaesthesia

e 1%lignocainewith adrenaline slowly infiltrated into the wound, (care should
be taken not to use adrenaline on finger tips)

Lignocaine+ adrenaline:
Indications: For infiltration and nerve block anaesthesia
Dose: Lignocaine dose should be kept below 500 mg (maximum dose 7 mg/kg)

Precautions: Local anaesthetic effect may bereduced if injected into an inflamed
or infected area.

Adver se effects: Topical and local infiltrationmay |lead topapules, burns, rash,
skin irritation, burning sensation and blanching.

1.16 ANTIBIOTICSFOR EYE, EAR DROPSAND

OINMENTS
Medicine Indications Dose Adver se Effects
Gatifloxacin  |Bacterial Adults: Conjunctival irritation,
0.3 % solution  |conjunctivitis Ophthalmic As increased lacrimation,
for eyelear 0.3% soln.: Ingtill 1 | keratitis, papillary
drops drop 2 hourly into | conjunctivitis, chemoss,




Medicine

Indications

Dose

Adver se Effects

affected eye(s)
while awake (up to
8 timeg/day) for the
1st 2 days then
reduceto 1 drop 4
times/day while
awake for the next
5 days.

conjunctival haemorr-
hage, ocular dryness
and redness, occular
discharge/irritation/
pain, eyelid oedema,
headache, reduced
visual acuity, and taste
disturbance.

Chloramphenicol
5% solution for
ear drops

0.5% solution
for eye drops
1% ointments

Bacteria
conjunctivitis,
otitis externa

Otitis externa:
As 5% soln.:
Instill 2-3 drops
2-3 times/day.
Ocular infections:
Instill 1 drop of a
0.5% solution
every 2 hr. Increase
dosage interval
upon improve-
ment. To continue
treatment for
atleast at 48 hr
after complete
healing. Reduce
dose once
symptoms are
controlled or apply
a 1% ointment 3-4
times daily.

Conjunctival irritation,
increased lacrimation

Erythromycin
0.5% ointment

Treatment and
prophylaxis of
ophthalmic
infections

Adults: As 0.5%
ointment. Apply
approx 1 cm length
to the affected
eye(s) uptobtimes
daily.

Children: As0.5%
ointment. Apply
approx 1 cm in
length into each
of the Ilower
conjunctival sac,
then massage
gently to spread
the ointment.

Conjunctival irritation,
increased lacrimation

1.17 DRUGS USED IN RESUSCITATION AND LIFE

SUPPORT

Let us now go through the drugs used in resuscitation and life support.
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Medicine Indications Dose Adver se Effects

Adrenaline Severe anaphy- Intramuscular injec- | “Epinephrinefastness’,

(Epinephrine) | lactic reaction; tion Anaphylaxis: tachycardia and arrhy-
severe angioe- preferable siteis thmias, hypertension,
dema; cardiac the midpaint in tremor, anxiety,
arrest; haemostatic| anterior thigh sweating, nhausea,

agent.

[1:1000 solution].
This route should
be used by spe-
cialists only with
extreme care.
Slow intravenous
injection

When there is
doubt regarding
adequacy of circu-
lation and absorp-
tion from the
intramuscul ar site;
slow intravenous
injection of
1:10000 (10 mg/
ml) solution be
injected in
severely ill patients
only.

vomiting, weakness,
hyperglycemia, dizzi-
ness, pulmonary oedema
have all been reported;
headache common.

Atropine

To inhibit salivary
secretions; to
inhibit arrhythmias
resulting from
excessive vagal
stimulation; to
block the parasy-
mpathomimetic
effects of anticho-
linesterases such
asneostigmine;
organophosphate
poisoning; anti-
spasmodic;
mydriasis and
cycloplegia

Intravenous injec-
tion Adults- 0.3

to 0.6 mg imme-
diately before
induction of
anaesthesia.lntra-
operative brady-
cardia; 300 to
600 mcg (longer
dose in emer-
gency).

Inhibition of
bradycardia; 0.4
to 1 mg. Reversal
of neuromuscular
block; 0.6t0 1.2
mg.

Children: Preme-
dication: 20 mcg/
kg; Inhibition of
bradycardia: 10 to
30 mcg/kg.
Reversal of
neuromuscular
block: 20 mcg/kg.

Dry mouth; blurred
vision; photophobia;
flushing and dryness of
skin; rash; difficulty in
micturition; less
commonly arrhythmias.




Medicine

Indications

Dose

Adver se Effects

Intramuscular route
or subcutaneous
Premedication (30
to 60 min before
induction of
anaesthesia): 300
to 600 mcg.
Children- 20 mcg/
kg (max. 60 mcg).
Intra operative
bradycardia: (1 to
12 years) 10 to 20
ig/kg.

Noradrenaline

Acute hypotension,
adjunct in cardiac
arrest, upper
gastrointestinal
haemorrhage.

Parenteral
Intravenous

Acute hypotension
Adults: 8-12 mcg/
minute, up to 8-30
mcg/minute in
refractory shock.
Infused using a
solution of 4 mcg/
ml in glucose 5%,
or sodium chloride
0.9% and glucose
5% at arate of 2-3
ml/minute. Adjust
according to blood
pressure response.
Average main-
tenance dose: 0.5-
1 ml/minute (2-4
mcg/minute).
Infuseviaacentral
venous catheter or
into a large vein.
Children: Admi-
nister at arate of 2
mcg/minute.
Alternatively, 2
mcg/ml/minute.
Adjust rate
according to BP
response  and
perfusion. Elderly:
Initial dose should
be at low end of
dose range.Upper
gastrointestinal

Elevation of blood
pressure, bradycardia,
peripheral ischemia,
arrhythmias, anxiety,
transient headache,
respiratory difficulty,
extravasation necrosis

at injection site.
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Medicine

Indications

Dose

Adver se Effects

haemorrhage:
Adults: 8 mg in
250 ml of 0.9%
sodium chloride
injection via
intraperitoneal
route. Alterna-
tively, instill 8 mg
in 100 ml of 0.9%
sodium chloride
solution through a
nasogastric tube
every hr for 6-8
hrs, then every 2
hrs for 4-6 hrs.
Withdraw drug
gradually. Dilute
with 5% glucose
injection, with or
without sodium
chloride; dilution
with sodium
chloride injection
alone is not
recommended.

Magnesium
sulphate

Prevention of
recurrent seizures
in eclampsia;
prevention of
Seizuresin pre-
eclampsia; acute
nephritis in
children.

Intravenous injec-
tion (concentration
of magnesium
sulphate should not
exceed 20%)
Prevention of
Seizure occurrence
in eclampsia:
initially 4 g over 5
to 15 min, followed
by infusion 1g/h for
at least 24 h after
last seizure. If
seizures recur, addi-
tional doseof 2 g
(or 4 g if body
weight isover 70
ko).

Generally associated
with  hypermagne-
saemia, nausea,
vomiting, thirst,
flushing of skin,
hypotension, arrhy-
thmias, and coma,
respiratory depression,
drowsiness and
confusion, loss of
tendon reflexes, muscle
weakness; hypother-
mia; stupor.

1.18 LET USSUM UP

In this unit we have discussed about vaccines, route and doses and schedul e of
administering; common medications used for fever, pain, infections; drugs for
36 scabies treatment; anti-emetics and its indications; antispasmodics and when to




use; counsel the correct use of ORS and Hematinies, Vitamins and Minerals;
how and when to use diuretics, antihypertensives, drugs for diabetes mellitus
and sedatives; appropriate use of drugs under National Health Programmes.

1.19 MODEL ANSWERS

Check Your Progress1
1) a TP
b) 6,10and 14
c) Intra-muscular
d) Sub-cutaneous
e) HIB,DPT andHep B

2) Local reactionsincluding inflammation and lymphangitis may occur. Sterile
abscess may develop at the injection site;

e [ever
e Headache

e Malaise starting afew hour after injection and lasting for 1-2 days may
occur.

e Hypersensitivity reactions can occur including rarely, anaphylaxis.
Check Your Progress 2

1) Aluminium hydroxide + Magnesium hydroxide, Omeprazole, Pantoprazole
and Ranitidine

2) Cotrimoxazole, Ampicillin, Amoxicillin, Ciprofloxacin and Norfloxacin
3) Cotrimoxazole, Ampicillin, Amoxicillin and Ciprofloxacin

4) Mildto moderate pain including dysmenorrheal pain, headaches, pain relief
in osteoarthritis, rheumatoid arthritis, autoimmune arthritis and soft tissue
lesions, pyrexiaincluding post-immunisation pyrexia, acute migraine attack.

5) Gadtrointestinal: Gastricirritation, erosions, peptic ulceration, gastric bleeding/
perforation, aesophagitis.

Hepatic: Raised transaminases, hepatic failure (rare)

CNS: Headache, mental confusion, behavioura disturbances, seizure precipitation
Haematol ogical: Bleeding, thrombocytopenia, haemol yticanemia, agranulocytosis
Others. Asthmaexacerbation, nasal polyposis, skin rashes, pruritus, angioedema
Check Your Progress3

1) These are drugs, which are active against scabies. Scabies is an infestation
of the skin by the mite Sarcoptesscabiei that results in an intensely pruritic
eruption with a characteristic distribution pattern.
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2)

3)

They aretypically used to treat motion sickness and the side effects of opioid
analgesics, general anesthetics and chemotherapy induced nausea and
vomiting in cancer patients either alone or in combination.

These are drugs, which are used to relieve spasm of smooth muscle.
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2.0 INTRODUCTION

According to the World Health Organization, “adrug isany substance or product
that isused or intended to be used to modify or explore physiological systemsor
pathological states for the benefit of recipients’. In the previous unit you have
learnt about the usage and pharmacol ogy of some common drugs. In the present
unit you will learn about the often used medi cines used to trest some more common
diseases. Drugs are not aways used to treat any disease; these are also used to
prevent some diseases, like consumption of iron tablets regularly will prevent
the development of anaemiain an individual. A drug may be classified by the
chemical type of the activeingredient or by theway it isused to treat a particular
condition. There are many drugs available to treat one particular condition, but
the time tested ones are preferred even by new physicians. A new drug has to
wait for many years to be established as the common drug to treat a particular
condition and to win the confidence of physicians'. The drugs in a particular
section of this unit are used to treat a particular condition. The mechanism of
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action, uses, indications, contraindications and the common side effects of these
drugs are described. Be cautious that since all medicine has an active chemical
ingredient and any person can devel op any sort of reaction after taking amedicine
(called idiosyncratic reaction), it is advisable that you do not prescribe these
medicines without consulting a qualified physician.

21 OBJECTIVES

At the end of the unit, you will be able to:

e list thedrugs used in gastrointestinal infections and disturbances;

e discussthe benefits of prenatal steroidswith your clients;

e counsel about the usage of nutritional supplementsto a person;

e understand the difference between variousintravenousfluidsusedin hospitals;
e prescribe ora rehydration solutions to a diarrhoea patient;

e enumerate drugs used to treat raised blood pressure and epilepsy diabetes,

e discuss the harmful effects of regular usage of sedatives with your clients;
and

e listthedrugsused for relief of respiratory difficulty.

2.2 DRUGSUSED TO TREAT INTESTINAL
INFESTATION

Any pathogen, be it bacteria, virus, fungus or protozoa can enter our
gastrointestinal tract (GIT) and cause GI symptoms. Most common amongst all
the pathogens infecting our GIT are the helminthes. Tapeworms, roundworms
and flukes are classified as helminthes. These helminthes are present in nearly
70% of Indians. They are more common in developing and less developed
countries with poor persona and environmental hygiene. Sometimes different
types of helminths infect same individual. In addition, they may be found in
blood and tissues of human beings. They do harm to our body by depriving us of
the nutrients which we consume by mouth, causing blood loss, injury to tissues
and secreting toxins. Anthelmintics are effective in removing worms from the
body but proper hygiene is necessary to prevent re-infection. Washing hands
properly is of utmost importance.

2.2.1 Anthelminthic Drugs

Anthelmintics are agroup of drugsthat expel parasitic worms and other internal
parasites from the body. They act by either paralysing or killing them. They are
also known as vermifuges (those that paralyses the worms) or vermicides (those
that kill the worms).

Uses: Anthelminticsare also used in mass deworming campaigns of school going
children in India. The following table shows the common helminths availablein
Indiaand first line of drugs used to treat them.



Table 2.1;: Common Worms Prevalent in India and the

First Choice Drugs for Treatment

Worm

First Choice Drugs

Round worm (Ascarislumbricoides)

Mebendazole, Albendazole,

Pyrantel

Hookworm

Ancyl ostomaduodenale Pyrantel, Mebendazole,

Necatoramericanus Albendazole Mebendazole,
Albendazole

Thread worm (Enterobiusvermicularis) Pyrantel, Mebendazole,
Albendazole

Songyloidesstercoralis Ivermectin

Whip worm (Trichuristrichiura) Mebendazole

Trichinella spiralis Albendazole

Fialria (Wuchereriabancrofti, Brugiamalayi)

Diethyl carbamazine, Ivermectin

Tape worms

Taeniasaginata Praziquantel
Taeniasolium Praziquantel
Hymenolips nana Praziquantel
Neurocysticersoris Albendazole
Hydatid disease (Echinococcusgranulosus, Albendazole

E. multoloucris)

Table 2.2: Common Anthelmintic

Name of Drug Use Dose Side Effects [ Contraindi- | Precautions
cations
Mebendazole | Hookworm, | 100 mg PO | Angioedema, |Hypersensi- | Neutropenia
roundworm, | gql2hr for 3 | fever, dizzi- tivity and agranulo-
pinworm, consecutive | ness, headache, cytosis
whipworm days haematuria,
leukopenia,
Seizures,
anaemia
Diethyl W. Bancrofti, | Day 1: 50 mg| Fever, Gl Pregnancy Safe drug
carbamazine | B Malayi PO PCDay | disturbances
2:50mg TID
Day 3: 100
mg TIDDay
4-14: 6 mg/
kg/day divi-
ded TID
Albendazole | Neurocysti- [ 400 mg PO | Headache, Hypersensi- | Potential for
Cercosis, BID x 8-30 | liver problem, |[tivitytothe | bone marrow
Ancylostoma, | days 400 mg | abdominal drug suppression,
Ascariasis, PO once pain, nausea, advice blood
Hookworm vomiting count regularly
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Name of Drug Use Dose Side Effects | Contraindi- [ Precautions
cations
Pyrantel Hookworm, | 11 mg/kg Dizziness, Hypersen- Anaemia, hepa
roundworm, [ PO x1 dose; | drowsiness, sSitivity, tic impair-
pinworm not to exceed | insomnia, Intestinal ment, malnu-

1 g/dose headache, obstruction, | trition
rash, anorexia,| Hepatic
nausea, vomi- | disease
ting, abdominal
cramps

Ivermectin Strongyloi- 12mg PO | Abdominal Hypersensi- | May cause
diasisof the | once pain, Hypo- tivity to cutaneousand/
Intestinal tension, ivermectin or systemic
Tract Dizziness, reactions, Teke
Headache, on empty
Hyperthermia, stomach
Insomnia, Rash,
Urticaria,
Eosinophilia,

L eukopenia,
Hepatitis,
Tremor, Blurred
vision

2.2.2 Anti-Amoebic Drugs

Anti-amoebic drugs are used in infection caused by protozoa Entamoeba
histolytica. Amoebiasis is endemic in most part of India Poor environmental
sanitation and low socio-economic status are important factorsin spread of the
disease. It spreads through fecal contamination of food and water. It causes
dysentery and amoebic liver abscess. The common antiamoebic drugs are
metronidazole, tinidazole, secnidazole, ornidazole, satranidazole and
diloxanidefuroate.

Uses: Thesedrugsareused inthetreatment of amoebiasis, giardiasis, trichomonas
vaginitis, anaerobic bacterial infections, pseudomembranous enterocolitis (caused
by Clostridium difficile).

Adverseeffects: Side effects of metronidazol eisfrequent, but mostly non-serious.
Nausea, anorexia, metallic taste and abdominal crampsarefrequent. Lesscommon
side effects are headache, dryness of mouth, glossitis, dizziness and rashes.

I nteractions: Person taking metronidazole should avoid alcohol as intolerance
to alcohol may develop.

Table 2.3: Common Anti-amoebic Drugs

Name of Drug Use Dose Side Effects | Contraindi- | Precautions
cations
Metronidazole| Acuteintes- | 400 mgtab- | Nausea, Hypersensi- | Disulfiramlike
tinal amoe- lets TDSfor | headache, dry | tivity reactionswhen
biasis, Hepatic | 10 days mouth, metallic combined with
amoebiasis 29/ day in taste acohol




Name of Drug Use Dose Side Effects | Contraindi- | Precautions
cations
Vaginal & OD dose
urethral Tri- | 250 mg thrice
chornoniasis | daily for 10
Giardiasis days
Tinidazole Intestinal 2 g/day PO | Anorexia, Hypersensi- | History  of
amoebiasis, | for3days | constipation, | tivity 1st blood dys-
amaebicliver | dizziness, trimester of pregnancy crasias, hepatic
abscess dysgeusia, impairment.
dyspepsia Risk of convul-
siveseizures&
peripheral
neuropathy
Diloxanide Amoebiasis | 500 mg TDS | Nausea, loss | Hypersensi- | Dizziness may
furoate for 10 days | of appetite, tivity 1st occur, careful
diarrhoes, trimester of | whiledrving
abdominal pregnancy
cramps,
flatulence
Ornidazole Amoebiasis, | 0.5gBID Somnolence, | Hypersensi- | Renal and
Amoebic for 5-10 headache, tivity hepaticimpair-
dysentery, days nausea, vomi- ment
Trichomo- 1.59g0D ting, dizziness,
niasis, for 3days | tremor, rigidity,
Giardiasis 1.5gonce | poor coordi-
15g0D nation,
for 1-2 days | seizures

Check Your Progress1

1) List harmful effects caused by wormes.
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4) Listtheindicationsfor Mebandazole.

2.3 CORTICOSTEROIDSIN PREGNANCY

Labor before 37 weeks of pregnancy is caled preterm labour. The longer the
baby stays inside the mother, the less likely s/he will have problems associated
with preterm birth. A baby born prematurely can have problems of the lungs,
heart, brain, and other body systems. Recent advances in the study of preterm
labour haveidentified effective drugsthat may delay delivery. Tocolytic medicines
are given to prevent uterine contractions for preterm labour. Steroid treatment
reduces the risk of lung problems in babies who are born early, especially for
those born between 29 and 34 weeks of pregnancy. Studies has shown that the
steroid treatment reducestherisk of lung diseaseto half and reduces apremature
baby’s risk of dying by up to 40 per cent. Steroids may also help reduce other
complicationsin the baby like fewer problemswith their intestines and bleeding
in the brain. The steroid injections are given two to four times over a two-day
period, depending on which steroidisused. Corticosteroid regimens shown to be
effectiveinclude: betamethasone 12 mg intramuscularly, 2 doses 24 hours apart;
or dexamethasone 6 mg intramuscularly 4 doses 12 hourly.

2.3.1 Risksof Taking Steroidsin Pregnancy

It isseen that administration of steroidsto apregnant femal e can affect theimmune
system, neurol ogical development, and growth of her fetus. However, low dosage
of steroids given in later half of pregnancy is safe.

Contraindications of corticosteroids

Corticosteroid should not be given if women have generalised infection like sepsis.

24 NUTRITIONAL SUPPLEMENTS

A variety of nutritional supplements are available in the market. It is tough to
figure out what to choose from among the numerous boxes of dietary and
nutritional supplements. There are supplements available to decrease weight,
increase weight or even removetiredness. These contains mineralsand vitamins.

Need of dietary supplements. We should keep in mind that that dietary
supplements are there to supplement the diet, not to replace a balanced diet.
Supplements can enhance a diet where there are deficiencies, but a mixture of
vitamin, mineral or other dietary supplements in atablet, capsule or syrup can



never take the place of a balanced diet. Some people may require supplements
becausethe vitaminsor mineralsthey need are difficult to get in adequate amounts
inthediet. Thesegroup of individual sneedsdietary supplements: pregnant women,
nursing mothers, strict vegetarians, people with food alergies or intolerances and
senior citizens. Taking a once-daily multivitamin is not harmful, aslong asitis
selected based on one's age and sex. Let us learn about the common food
supplements.

2.4.1 Calcium

We get enough calcium from dairy products, dark leafy greens, soybeans, beans
and fish. Calcium supplementation is generally recommended for pregnant and
nursing mothers. It's use in the prevention of fracture in peri-menopausal and
elderly women is recently questioned by a study. Calcium supplement usually
contain calcium citrate or lactate. Taking adaily or weekly vitamin D supplement
or getting safe sun exposure to have adequate blood levels of vitamin D helpsin
the absorption of calcium.

2.4.2 lron

Iron deficiency isthe most common form of malnutrition in the world, affecting
more than 2 billion people globally. Iron deficiency anaemiais highly prevalent
in less-devel oped.Amongst all the causes of anaemia, iron deficiency isusually
themost common cause. The preval ence of anaemia, defined by low haemoglobin
Is commonly used to assess the severity of iron deficiency in a population.|t is
most prevalent and severe in young children and women of reproductive age. It
may also befound in older children, adolescents, adult men and the elderly. Iron
deficiency anaemiaoccurswhen iron stores are exhausted and the supply of iron
to thetissuesisless. It generally develops slowly and is not clinically apparent
until anaemiaissevere. Severe anaemiaisdefined clinically asalow haemoglobin
concentration leading to cardiac decompensation. Here heart cannot maintain
adequate circulation of the blood. Individual feels breathless at rest. In practical
settings, severe anaemiamay be defined by using a haemoglobin or haematocrit
cutoff or by extreme pallor. If the haemoglobin or haematocrit can be determined,
cutoffs of haemoglobin below 7.0 g/dL or haematocrit below 20% is used to
define severe anaemia. Clinically pallor can be seen in the inferior conjunctiva
of theeye, thenail beds, and the palm. If any of these sitesisabnormally pale, the
individual should be considered to be severely anemic.

Pregnant and postpartum women and children less than 6 years of age are the
priority target groupsfor any iron supplementation programme. Where parasitic
infections are common, giving anthelminthic along with iron supplements may
increase the effectiveness of supplementation.

Infantsare normally born with plenty of iron. However, beyond 6 months of age,
iron content of milk is not sufficient to meet many infants' requirements and
complementary foodsare usually low iniron. Low-birth-weight infants (lessthan
2500 g) are born with fewer iron stores and are at high risk of deficiency after 2
months. Where iron-fortified complementary foods are not widely and regularly
consumed by young children, infants should routinely receive iron supplements
in the first year of life. Individuals diagnosed with severe anaemia and treated
with oral iron therapy should be asked to return for evaluation 1 week and 4
weeks after iron supplementation is begun. The purpose of this follow-up is to
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refer individuals who are in need of further medical attention. Specifically,
individual s should bereferred to ahospital if their condition hasworsened at the
1-week follow-up visit or if their condition shows no improvement at the 4-week
follow-up visit.

Iron is best absorbed on an empty stomach (usualy if taken 1 hour before or 2
hours after meals). If stomach upset occurs, theiron tablet or syrup may be taken
with food. Antacids, dairy products, tea, or coffee should be avoided within 2
hours before or after iron supplementation because they will decrease its
effectiveness. Constipation, diarrhoea, stomach cramps, or upset stomach may
occur following its use. These effects are usually temporary and may disappear.
Iron may cause stoolsto turn black, an effect that is not harmful.

2.4.3 FolicAcid

Folateand folic acid areforms of awater-soluble B vitamin. Folate occursnaturally
infood, and folic acid isthe synthetic form of thisvitamin. Foodsthat are naturally
high in folate include leafy vegetables, fruits (bananas, melons, and lemons),
beans, mushrooms, meat, orange juice, and tomato juice. Folic acid is mostly
used to prevent and treat anaemia with iron. Folic acid is also used for other
conditions commonly associated with folate deficiency, including ulcerative
colitis, liver disease, alcoholism, and kidney dialysis. Some people usefolic acid
to prevent colon cancer or cervical cancer. It isalso used to prevent heart disease
and stroke, as well as to reduce blood levels of homocysteine which isbe arisk
for heart disease. It isalso used in Alzheimer’s disease, age-related hearing | oss,
prevention of age-related macular degeneration, reducing signs of aging, nerve
pain, muscle pain, and vitiligo. Folic acid is often used in combination with
other B vitamins.All women of childbearing age should consume 0.4 mg (400
micrograms) of folic acid daily to prevent two common and serious birth defects,
spinabifida and anencephaly.

The World Health Organization (WHO) recommends that daily oral iron and
folic acid supplementation should be a part of the antenatal care to reduce the
risk of low birth weight, maternal anaemia and iron deficiency.

Side effects: Folic acid is unsafe when taken in large doses for long-term. High
dosesof folic acid might cause abdominal cramps, diarrhoea, rash, deep disorders,
irritability, confusion, nausea, behaviour changes, seizures, excitability, and other
Side effects.

244 Zinc

Zinc is an ‘essential trace element’ because very small amounts of zinc are
necessary for human health. Zinc deficiency is associated with an increased risk
of gastrointestinal infections, adverse effects on the structure and function of the
gastrointestinal tract, and impaired immune function. Dietary deficiency of zinc
isespecialy common in low-income countries because of alow dietary intake of
zinc-rich foods (mainly foods of animal origin) or inadequate absorption caused
by itsbinding to dietary fiber and phytates often found in cereals, nutsand legumes.

Uses: Zinc is used for treatment and prevention of zinc deficiency and its
consequences, including stunted growth and acute diarrhoeain children, and slow
wound healing. Supplementary zinc benefits children with diarrhoea because it
isavital micronutrient essential for protein synthesis, cell growth and differentiation,



immune function, and intestinal transport of water and electrolytes. Zinc
supplementation has been found to reduce the duration and severity of diarrheal
episodes and likelihood of subsequent infectionsfor 2to 3 months. Itisalso used
for boosting the immune system, treating the common cold and recurrent ear
infections, and preventing lower respiratory infections. Some people use zinc for
an eye disease called macular degeneration, for night blindness, and for cataracts.
It is also used for asthma, diabetes, high blood pressure, acquired
immunodeficiency syndrome (AIDS), and skin conditions such as psoriasis,
eczema, and acne. Some people use zinc for benign prostatic hyperplasia(BPH),
maleinfertility, erectile dysfunction (ED), weak bones, rheumatoid arthritis, and
muscle cramps. It isalso used for sickle cell disease and inherited disorders such
as acro dermatitis enteropathica, thalassemia, and Wilson's disease. Zinc is also
applied to the skin for treating acne, aging skin, and herpes simplex infections.
Zinc citrate is used in toothpaste and mouthwash to prevent dental plaque
formation and gingivitis. Taking zinc supplementsregularly is not recommended.

Check Your Progress?2

1) Explain usesof corticosteroids in pregnancy.

2) Name corticosteroids which are used in pregnancy.

3) Listthegroup of people who are in need for nutritional supplements.

4) List symptoms of anaemia.

5) Target group for iron supplementation is

6) Listindicationsfor Zinc.
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2.5 INTRAVENOUSFLUIDS

Intravenous fluid administration is undoubtedly the most common procedure
donefor all admitted patientsin the hospital. There are different typeof 1V fluids
and each hasits distinct use. We will learn about the two most commonly used
IV fluidsin clinical settings: Normal saline or NS and Ringer’s lactate or RL.

2.5.1 Normal Saline

Normal salineisamixture of salt and water. It is called normal because its salt
concentration issimilar to tears, blood, and other body fluids (0.9% saline, asit
contains 9.0 g of salt per liter). It is also called isotonic solution. In medicine,
saline (also saline solution) is asolution of sodium chloride (NaCl, table salt) in
water. It isused to flush wounds and skin abrasions, aseye drops, for intravenous
infusion, rinsing contact lenses, nasal irrigation, and avariety of other purposes.

Uses: IV Saline is most commonly used for supplying extra water to rehydrate
patients or supplying the daily water and salt needs of a patient who isunableto
take them by mouth. The amount of normal salineinfused dependslargely onthe
needs of the patient.

Precautions: Hypervolemiashould be avoided. It should be used with great care
in patientswith congestive heart failure, severerenal insufficiency andin clinical
states in which there exists oedema with sodium retention.

Adver se reactions: Reactions which may occur because of the solution or the
technique of administration include febrile response, infection at the site of
injection, venous thrombosis or phlebitis extending from the site of injection,
extravasation, and hypervolemia.

2.5.2 Ringer’s Lactate

Ringer’s lactate injection is a sterile, non-pyrogenic solution for fluid and
electrolyte replenishment in single dose containersfor intravenous administration.
Ringer’s lactate solution is used for fluid resuscitation after a blood |oss due to
trauma, surgery, or aburninjury. The solution is used because the by-products of
lactate metabolismin theliver counteract acidosis, which isachemical imbalance
that occurs with acute fluid loss.

Dosage: ThelV doseof Ringer’slactate solutionisusually calculated by estimated
fluid loss and presumed fluid deficit. For fluid resuscitation the usual rate of
administration is 20 to 30 ml/kg body weight/hour. It is not suitable for
maintenance therapy because the sodium and potassium contentsisvery low in
it. Moreover, since the lactate is converted into bicarbonate, long term use will
cause patientsto become alkalotic. Ringer’slactate and other fluids are also used
asvehiclesfor thelV delivery of drugs.

Precautions: Lactated Ringer’s|njection, should be administered with particul ar
caution to patientswith hyperkalemiaor conditions predisposing to hyperka emia
(such as severe renal impairment or adrenocortical insufficiency, acute
dehydration, or extensive tissue injury or burns) and in patients with cardiac
disease. Regular monitoring of vital signsand electrolyte concentration in blood
isrequired while the patient is on Ringer’s lactate solution.



2.6 DRUGSUSED FOR GASTROINTESTINAL
DISTURBANCES

Indigestion and constipation are the most common gastrointestinal symptoms
complained by many individuals besides gastritis.Some take enzyme preparations
without consulting aphysician thinking that it will helpin digesting thefood. Let
us learn a bit about the various enzyme preparations and laxatives available in
the market.

2.6.1 Enzyme Preparations

Enzymesarenaturally occurring bio-catalystsfoundin theliving organisms. There
isno cell or tissuein the body which isdevoid of an enzyme.They facilitate many
biochemical reactions in the body.They require specific set of conditions for
efficient function. These conditions include optimal temperature, pH,
concentration of substrate etc. Due to advanced knowledge and technol ogy, these
enzymes are isolated for human use by various methods.

Uses: Therearevariousenzymeswhich hasavariety of uses, not just for digesting
food.

e Enzymes are used to assist metabolism. In geriatric patients, the digestive
capacity is low due to insufficient secretion of digestive enzymes. Hence
their digestive system cannot digest food materials efficiently. In such cases
they can experience mal nutrition, constipation, bloating etc. To aid digestion,
enzymes like Papain are administered orally after food for easier digestion.

e Enzymeslike Streptokinase, Urokinase are used in dissol ution of blood clots
following head or spinal injuries, stroke or heart attacks.

e Enzymeslike trypsin, chymotrypsin, serratopepetidase are used to dissolve
the swelling and helps in faster wound healing.

e Some drugs need to penetrate deeper tissues for better action. For this some
enzymes are used along with drugsin intra-muscular injection formsto help
proper penetration of tissues. One of the such enzyme is Hyaluronidase.

2.6.2 Laxatives

How often one have a bowel movement varies, but people normally have as
many as three bowel movements aday to as few asthree aweek. A person may
be constipated if he hasfewer bowel movementsthan normal for him. In addition,
constipation may involve stools that are difficult to pass because they are hard,
dry or small. Laxatives are substances that loosen stools and increase bowel
movements. They are used to treat and prevent constipation. But not all laxatives
are safe for long-term use. Ideally, laxatives should only be used occasionally
and for short periods of time. One should stop taking a laxative when his
constipation improves. Overuse of certain laxatives can lead to dependency and
decreased bowel function. So, it isimportant that before turning to laxatives, one
should follow some lifestyle changes to help with constipation like eating fiber-
rich foods, such aswheat bran, fresh fruits and vegetabl es, and oats, drink plenty
of fluids, and exerciseregularly. Lifestyleimprovementsrelieve constipation for
many people, but if problems continue despite these changes, mild laxative may
be prescribed.
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Classification:

e Bulk forming relieves constipations by increasing faecal mass: Ispaghula
Adults 6 teaspoonful of water or milk at night. Children 1-3 teaspoonful of
water or milk at night.

e Stool softener: Liquid paraffin, docusates. Dose upto 45 ml/day usualy in
the evening.

e  Stimulant purgatives: Bisacodyl, Senna, Castor oil
e Osmotic purgatives. Magnesium salts, Sodium salts, Lactulose

Mechanism of action: Laxatives work in different ways, and the effectiveness
of each laxative type varies from person to person. In general, bulk-forming
laxatives, also referred to as fiber supplements, are the mildest and safest to use
for long term. Stimulant laxatives, such as Dulcolax are the harshest and should
be used only occasionally. All laxatives increase the water contents of faeces.
Some increases the motility of gut.

Side effects: Oral laxatives may interfere with body’s absorption of some
medi cations and nutrients. Some laxatives can lead to an electrolyte imbalance,
especialy after prolonged use. Other common side effects of most laxatives are
bloating, flatulence, abdominal cramps and dehydration. Laxative use can be
dangerous if constipation is caused by a serious condition, such as appendicitis
or abowel obstruction. If laxatives are used too frequently for weeks or months,
they can decrease colon’s ability to contract and actually worsen constipation.

Precautions for pregnant women and children: Children should not be given
laxativeswithout aphysician’srecommendation. Bulk-forming laxatives and stool
softenersare generally safe to use during pregnancy, but stimulant | axatives may
be harmful.

Table 2.4: Common L axatives

Name of Drug Use Dose Side Effects | Contraindi- | Precautions
cations
Psyllium Bulk laxative | 1teaspoon- | Abdominal Hypersensi- | Safe
ful in 250 ml | cramping tivity, Gl
water Constipation | obstruction,
Flatulence fecal impac-
tion
Magnesium Lubricant 30-60 ml/ Hypotension, | Renal failure,| Renal insuf-
hydroxide |axative day HS respiratory existing elec-| ficiency
depression, trolyteimba-
abdominal lance, acute
cramping, surgical ab-
electrolyte domen, my-
imbalance, ocardial
muscleweak- | damage, heart
ness block, faecal
impaction,
rectal fis-
sures, intes-
tinal obstru-




Name of Drug Use Dose Side Effects | Contraindi- | Precautions
cations
ction or per-
foration, pre-
ghant, bedri-
dden, dys-
phagia
Lactulose Osmotic 5-30 mL PO | Dehydration, | Galactosemia| Diabetes, moni-
laxative oncedaily | diarrhoea, (patients tor for electro-
excessive requirelow- | lyte imbalance
bowel activity, | galactose
hypernatremia, | diet)
hypokalemia
Bisacodyl Stimulant 5-15mg PO | Abdominal Hypersensi- | Avoid chronic
laxative oncedaily | cramping, tivity, obs- use; may cause
electrolyte and | truction or |axative depen-
fluidimbalance,| severe dence
excessive impaction,
diarrhoea, symptoms of
Nausea appendicitis
or acute sur-
gical abdo-
men, vomi-
ting, rectal
bleeding
Docusate Stool 50-300mg | Abdominal Hypersensi- | Electrolyte
softener PO once cramping tivityintes- imbalance,
daily or Diarrhoea, tinal obstru- | dependence
divided intestinal ction, symp-
doses obstruction toms of
Throat appendicitis
irritation or acute
abdominal
pain, faecal
impaction

Check Your Progress3

1) List precautionswhile using normal saline.
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3) Explain usesof enzymes.

2.7 DRUGSUSED FOR HYPERTENSIVE
DISORDERSAND DIABETESMELLITUS

Hypertension is defined as level of blood pressure which is high for one's age
and sex. Usually if anyone's blood pressureis consistently above 140/90 mm of
Hg despite strictly following the non-pharmacol ogical ways of controlling blood
pressure, s/he needs to take anti-hypertensive medication. There are avariety of
anti-hypertensive medicinesavailable. The goa isto reduce BPto <140/90 mmhg.

Antihypertensivetherapy preventsthe complications of high blood pressure, such
asstroke and heart attacks. Evidence suggeststhat reduction of the blood pressure
by 5 mm of Hg can decrease therisk of stroke by 34% and ischemic heart disease
by 21%. They a so reducethelikelihood of dementia, heart failure, and mortality
from cardiovascul ar disease. There are many classes of antihypertensives, which
lower blood pressure by different means (see Table 2.5). Among the most important
and most widely used drugs are thiazide diuretics, calcium channel blockers,
ACE inhibitors, angiotensin 11 receptor antagonists (ARBS), and beta blockers.

Which type of medication to use initialy for hypertension has been the subject
of several large studies and resulting national guidelines. Patient age, associated
clinical conditions and end-organ damage plays apart in determining dosage and
type of medication administered.The several classes of antihypertensives differ
in side effect profiles, ability to prevent endpoints, and cost. As of now, the best
available evidence favours the thiazide diuretics as the first-line treatment of
choice for high blood pressure when drugs are necessary. Although clinical
evidence shows calcium channel blockersand thiazide-type diureticsare preferred
first-line treatments for most, an ACE inhibitor is recommended for those under
55 years old. For mild blood pressure elevation, experts suggest medically
supervised lifestyle changes and observation before recommending initiation of
drug therapy. People with hypertension should follow these advices:

e quit smoking;
e reducesdt intake;



e eat less preserving and processed food;

e drink less caffeinated beverages,

e domoderate exerciseregularly;

e keep optimal body weight and;

e learn self-relaxation techniques like Yoga.

Side Effects: Side effects of antihypertensive drugs vary with individual drugs.
Common side effectsinclude headache, weakness or fatigue, dizzinessuponrising
quickly from a sitting or lying position, numbness or sharp pain in fingers or
toes, cold hands and feet, dry eyes, mouth and throat, and cough.

Table 2.5: Common Antihypertensives

Name of Drug Use Dose Side Effects | Contraindi- | Precautions
cations
Hydrochloro- | Hypertension | 12.5-50 mg | Anaphylaxis | Hypersensi- | Usewithcaution
thiazide PO once Anorexia tivity in diabetes
daily Confusion mellitus, fluid
Disorder of or electrolyte
haematopoietic imbalance,
structure hyperchol es-
Dizziness terolemia,
Epigastric hyperuricemia
distress or gout,
hypercalcemia
Frusemide Hypertension, | 20-80 mg Hyperuricemia, | Renal failure | In excessive
oedema PO divided | hypokalemia, amounts, may
g12hr anaphylaxis, lead to pro-
anaemia, ano- found diuresis
rexia, diarrhoea, with water and
dizziness, glu- electrolyte
coseintolerance depletion
Enalapril Hypertension | 2.5-40 mg Dizziness, History of Pregnancy
PO daily hypotension, | ACE inhibi-
headache, tor-induced
chest pain, angioedema
dry cough,
rash
Losartan Hypertension | 25-100 mg/ | Fatigue, Hypersensi | Angioedema,
and L eft day POin1 [ Hypoglycemia, | tivity volume-deple-
Ventricular or 2 daily Anaemia, tion, severe
Hypertrophy | doses urinary tract congestive
infection, heart failure
chest pain, (CHF), hepatic
weakness, or renal
diarrhoea impairment
Atenolol Hypertension | 25-50 mg/ | Tiredness, Hypersensi- | Use with cau-
Beta-blockers day PO Hypotension, | tivity, tion in anes-
initially; may | Bradycardia, | Uncompen- | thesia or

Essential Drugs- 2

53



Essential Drugs

Name of Drug Use Dose Side Effects | Contraindi- | Precautions
cations
beincreased | Cold extre- sated cardiac | surgery, bron-
to 100 mg/ | mities, Postural | failure chospastic
day PO hypotension, | Pulmonary disease, cere-
Depression oedema brovascular
insufficiency,
diabetes melli-
tus, hyper-
thyroidism

Amlodipine Hypertension | 5mg/day Oedema, Hypersensi- [ Congestive
(Calcium POinitially | pulmonary tivity heart failure
channel Oedema, (CHF) Persis-
blockers) headache, tent progres-
fatigue, sive dermato-
palpitations logic reactions

Diabetic Mdllitus

Diabetes mellitusis the disorder of metabolism of carbohydrates. People call it
‘sugar disease’ in different parts of Indiabecause sugar or glucose level in blood
israised in those patients. The pathogenesis primarily lies in the pancreas, an
organ embraced by the C-shaped duodenum from three sides. The pancreas
secretes two hormones, insulin and glucagon. These hormones have opposite
actionson thelevel of blood glucosein the blood. Whileinsulin helpsin keeping
the level of glucose low in blood by helping it to transfer to different tissues,
glucagon brings glucose from tissuesto blood by breaking down complex sugars
stored in different tissues. When this harmoni sation between insulin and glucagon
is broken down, diabetes mellitus develops. Pancreas either does not secrete
enough insulin to keep the blood glucoselevel under control or thetissuesbecome
resistance to the action of insulin. Asaresult, thereischronic risein the level of
blood glucose. Later in the course of the disease blood level of other enzymesare
also deranged. The patient often remains unaware of the rise in sugar level in
their blood as symptoms hardly appears in the early stage of the disease. The
classic symptoms of increased thirst, urination and appetite start appearing years
after first risein blood sugar. By that timethe rai sed sugar level may have caused
many complications inside the body. Diabetes is notorious in affecting every
organ system of the body. The patient remainslifelong diabetic and suffersfrom
one or the other complications of diabetes if s’/he does not take medicine/s to
control the raised blood sugar level in his/ her body.

Principles of diabetestreatment

The goal of management of diabetesisto diagnoseit asearly aspossible, before
it gets time to affect other organs. Once diagnosed, the patient should maintain
healthy lifestyle throughout hislifetime. He should follow adiet which does not
have any ingredient which causes sudden and sharp increase in blood glucose
level. Being physical active is another way of controlling the blood sugar and
warding off the complications. Pharmacol ogical management of diabetesisalso
important as the diabetic will eventually require one or more drug to control the



disease. The drugs to control diabetes are either insulin injections or the oral
tablets known as oral hypoglycemic agents (OHAS).

Drugsto manage Diabetes M dllitus
1) Insulin

Insulin is a protein compound and thus cannot be given orally as the enzymes
present in the gastro-intestinal tract will dissolveit. It can begiven only injections.
Commercial available insulins are mainly derived from human, pork or beef’s
pancreas. Pork insulin is more similar to human insulin as compared to beef
insulin. Under normal condition, 1 unit of insulin is secreted per hour by human
pancreas. Thisrisesto many foldswhen we eat. Insulin acts on specific receptors
located on the wall of almost al cells of the body. But the number of insulin
receptorson cellsvarieswidely based upon their location. Liver and fat cellsare
very rich in insulin receptors. There are different types of insulin preparations
available in the market based upon their onset and duration of action. These
insulins are shown in the following table.

Table 2.6: Types of Insulin Preparations

Type of Insulin Onset (hour) Duration (hour)
Rapid acting

Insulin lispro 02-04 3-5
Insulin aspart 02-04 3-5
Insulin glulisine 0.3-05 2-4
Short acting

Regular insulin 05-1 6-8

I ntermediate acting

Lente 1-2 20—-24
| sophane 1-2 20-24
L ong acting

Protamin zinc insulin 4-6 24 - 36
Insulin glargine 2-4 24

It isdesirable to use human or highly purified pork insulin in diabetics as others
may causealergic reactions. But for economic reasons other conventiona insulins
are also used.

Adversereactions

Hypoglycemiais the most frequent and potentially the most serious reaction to
insulin action. Hypoglycemia can occur in any diabetic following inadvertent
injection of large doses of insulin, by missing ameal or by performing vigorous
physical exercise. Symptoms can be dizziness, headache, behavioural changes,
visual disturbances, hunger, fatigue, weakness, muscular incoordination and fall
in blood pressure. The patients on insulin or any oral drugs to control blood
sugar should be counselled about the possibility of hypoglycemia. They should
be told to keep a source of glucose all the time.
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Indications of insulin

Not all diabetics need insulin to control their disease. Insulin is needed in these
patients:

1) Not controlled by diet and exercise

2) When diet and exerciseis not practicable

3) Failureof oral hypoglycemic agents

4) Intoleranceto ora hypoglycemic agents

5) Under weight patients

6) Temporarily in surgery, pregnancy, infections
7) Complications of diabetes

2) Oral Hypoglycemic Agents (OHA)

These drugs lower blood glucose levels and are given oraly. There are many
OHAs which are available in the market. Their classification is shown in the
Table 2.7.

Table 2.7: Classes of Oral Hypoglycemic Agents

Type of OHA Generic Names
Sulphonylureas Tolbutamide, Chlorpropamide
Glibenclamide, Glipizide, Gliclazide,
Glimiperide
Biguanides Metformin
Meglitinide Repaglinide
Nateglinide
Thiazolidinediones Rosiglitazone
Pioglitazone
Alphaglucosidase inhibitors Acarbose
Miglitol

M echanism of action

Oral hypoglycemic agents provoke abrisk release of insulin from pancreas. Some
agents suppress formation of glucosein theliver. Newer agents make theinsulin
receptor more responsive to insulin.

Adversereactions

Incidence of adverse reactions to OHAS varies from drug to drug. The most
important ishypoglycemia. Other non-specific side effects are nausea, vomiting,
diarrhoea, constipation etc. The flow chart shows the management approach in
diabetes mellitus.



New diabetics

Type | Type Il
L Diet and Insulin Diet and exercise

Controlled Uncontrolled

Mild, uncmplicated, well
nourished

Severe, underweight,
pregnancy, complications,
surgery, infection

Lm

Biguanide (BG)
Sulphonylurea (SU)
Meglitinide
BG+SU/ Meglitinide

TZD+BG/SU
TZD+BG+SU
Insulin+BG and/or SU

Fig. 2.1: Flow chart of management of Diabetes mellitus

2.8 DRUGS USED FOR EPILEPSY

Epilepsy is the tendency to have recurrent seizures unprovoked by systemic or
acute neurologic problems. Anticonvulsants (also commonly known as
antiepileptic drugs or as antiseizure drugs) are a diverse group of pharmacological
agents used in the treatment of epileptic seizures. Anticonvulsants are also
increasingly being used in the treatment of bipolar disorderand borderline
personality disorder, and for the treatment of neuropathic pain. There are more
than 25 AEDs used to treat seizures, and different AEDs work for different
seizures. The AEDs can be grouped according to their main mechanism of action,
although many of them have several actions and others have unknown mechanisms
of action. The main groups include sodium channel blockers, calcium channel
blockers, gamma-aminobutyric acid (GABA) enhancers, glutamate blockers,
carbonic anhydrase inhibitors, hormones, and drugs with unknown mechanisms
of action. It must be remembered that these drugs are often referred to as antiseizure
drugs because they provide symptomatic treatment only and have not been
demonstrated to alter the course of epilepsy.The therapeutic goal is maximising
seizure control while minimising adverse drug effects, thus improving the patient’s
quality of life.

Mechanism of action: A seizure is the clinical manifestation of a hyperexcitable
neuronal network, in which the electrical balance underlying normal neuronal
activity is pathologically altered. Effective seizure treatment generally augments
inhibitory processes or opposes excitatory processes. Since the normal resting
neuronal membrane potential is intracellularly negative, inhibitory processes make
the neuron more electrically negative, hyperpolarising the membrane, while
excitatory processes make the intracellular potential less negative or more positive,
depolarising the cell. On an ionic level, inhibition is typically mediated by inward
chloride or outward potassium currents, and excitation by inward sodium or
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calcium currents. Drugs can directly affect specific ion channels or indirectly
influence synthesis, metabolism, or function of neurotransmitters or receptors
that control channel opening and closing. The most important central nervous
system inhibitory neurotransmitter is gamma-amino-butyric acid (GABA). The
most important excitatory neurotransmitter is glutamate, acting through several
receptor subtypes.

Adver se effects: Most AEDs have a narrow therapeutic window— a small range
of serum concentrations within which seizure prevention is achievable without
significant toxicity or side effects.

2.9 DRUGSUSED FOR DIFFICULTY IN
RESPIRATION

A bronchodilator isasubstancethat dilatesthe bronchi and bronchioles, decreasing
resistance in the respiratory airway and increasing airflow to the lungs.
Bronchodilatorsare usually used for the trestment of breathing difficulties. They
are most useful in obstructive lung diseases, of which asthma and chronic
obstructive pulmonary disease are the most common conditions. They are
sometimes used in bronchiolitis, bronchiectasis and restrictive lung diseases.

Common bronchodilators: Bronchodilatorsare either short-acting or long-acting.
Short-acting medications provide quick relief from acute bronchoconstriction.
Long-acting bronchodilators help to control and prevent symptoms. The three
types of prescription bronchodilating drugs are short- and long-acting,
anticholinergics (short-acting), and theophylline (long-acting).

Short-acting bronchodilators include: Salbutamol/albuterol, L evosalbutamol/
levalbuterol, Pirbuterol, Epinephrine, Racemic Epinephrine, Ephedrine,
Terbutaline. Short-acting bronchodilators are called “quick-acting,” “reliever,”
or “rescue” medications. These bronchodilators relieve acute asthma symptoms
or attacks very quickly by opening the airways. The rescue medications are best
for treating sudden asthma symptoms. The action of inhaled bronchodil ators starts
within minutes after inhalation and lasts for two to four hours. Short-acting
bronchodilators are al so used before exercise to prevent exercise-induced asthma.

Long-acting bronchodilators include: Salmeterol, Clenbuterol, Formoterol,
Bambuterol, Indacaterol.

The long-acting bronchodilators are used to provide control of asthma. They
should only be used in conjunction with inhaled steroidsfor long-term control of
asthma symptoms.

Thesebronchodilatorsare availableininhaled, tablet, liquid, and injectableforms,
but the preferred method of taking the beta-agonists and anticholinergics is by
inhalation.

Adverse effects. Nervous or shaky feeling, increased heart rate or palpitations,
stomach upset, trouble sleeping, muscle aches or cramps.

Bronchodilators

These are drugs, which are used for bronchodilation in asthmaand COPD. These
drugs only provide symptomatic relief and do not treat the condition.



Some commonly used drugs are:

(when inhalation is ineffec-
tive): 2to 4 mg, 3 or 4 times
daily; in some patients up to
max. of 8 mg, 3 or 4 times
daily. Children- Chronic
asthma (when inhalation is
ineffective): under 2 years,
100 mcg/kg, 4 times daily. 2
to6years; 1to2mg, 3to 4
times daily.

Aerosol inhalation Adults-
Prophylaxis of exercise-
induced bronchospasm: 200
mcg (2 puffs).

Chronic asthma (as adjunct
in stepped treatment): 100 to
200 mcg (1 to 2 puffs), up
to 3to 4 timesdaily.
Children- Prophylaxis of
exercise-induced bron-
chospasm: 100 mcg (1 puff)
increased to 200 mcg (2
puffs); if required.

Chronic asthma (as adjunct
in stepped treatment): 100
mcg (1 puff) 3 to 4 times
daily, increased to 200 mcg
(2 puffs) 3to 4 times daily;
if necessary.

Medicine Dose Adver se Effects
a2-Adrenoceptor Agonists
Salbutamol OralAdults- Chronic asthma Hypokalaemia after high

doses; arrhythmias;
tachycardia; palpitations;
peripheral vasodilatation;
fine tremor (usually
hands); muscle cramps;
headache; insomnig;
behavioura disturbances in
children; hypersensitivity
reactions including
paradoxical bronchos-
pasm; urticaria and
angioedema; slight pain on
intramuscular injection.

Anticholinergics (Antimuscarinic) Bronchodilators

| pratropium bromide

Aerosol inhalation Adults-
Metered dose inhaler; 20 to
40 mcg, in early treatment
up to 80 mcg at atime, 3to
4 timesdaily.

Children- Metered dose
inhaler; up to 6 years, 20 mcg
3timesdaily. 6 to 12 years,
20 to 40 mcg 3 times daily.

Dry mouth, constipation,
tachycardia, palpitations,
arrhythmias, nausea and
vomiting, dyspepsia,
headaches, dizziness,
ocular complications (e.g.
mydriasis, narrow-angle
glaucoma). Rarely, urinary
retention, hypersensitivity
reactions (e.g. urticaria,
angioedema, rash); nasal
dryness, irritation and
epistaxis.
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Check Your Progress4

1) Discuss management for mild hypertension.

2) List common side effects of anti-hypertensives drugs.

3) Enumerate common antihypertensive drugs.

4) List common antidiabetic (OHAS).

2.10 LET USSUM UP

Inthisunit we have learnt about the various drugs used in avariety of conditions.
We have a'so learnt that any drug should be used cautiously as any one of them
can have unexpected responsein anindividual. It was al so emphasi zed that eating
abalanced diet is more important than taking any nutritional supplement. There
are some drugs which are recommended to be taken by person having high risk
of developing acondition like intake of iron, folic acid and calcium by pregnant
and lactating mothers. Some drugs are used for life as antihypertensiveto control
blood pressure. Compliance becomes an important issue while taking drugs for
any chronic condition.

211 MODEL ANSWERS

Check Your Progress1
1) They do harmto our body by:
e depriving us of the nutrients which we consume by mouth
e causing blood loss
e injury totissuesand
e secreting toxins.

2) Anthelmintics are a group of drugs that expel parasitic worms and other
internal parasitesfromthe body. They act by either paralysing or killing them.



3)

4)
5)

Anthelmintics are also used in mass deworming campaigns of school going
childrenin India

Hookworm, roundworm, pinworm, whipworm

Tinidazole and M etronidazole

Check Your Progress 2

1)

2)

3)

4)

5)

6)

Tocolytic medicines are given to prevent uterine contractions for preterm
labour. Steroid treatment reducestherisk of lung problemsin babieswho are
born early, especially for those born between 29 and 34 weeks of pregnancy.
Steroids may also help reduce other complications in the baby like fewer
problems with their intestines and bleeding.

Corticosteroids used in Pregnancy are:

e Betamethasone 12 mg intramuscularly, 2 doses 24 hours apart; or
e dexamethasone 6 mg intramuscularly 4 doses 12 hourly.

Group of peoplewho arein need for nutritional supplements are:

e Pregnant women

e Nursing mothers

Strict vegetarians

People with food allergies or intolerances and

e Senior citizens.

On examination

e Pallor can be seen in theinferior conjunctiva of the eye
e thenail beds, and the palm.

e If any of thesesitesisabnormally pale, theindividual should be considered
to be severely anaemic.

Pregnant and postpartum women and children less than 6 years of age are
the priority target groups for any iron supplementation programme. Where
parasitic infections are common, giving anthelminthic along with iron
supplements may increase the effectiveness of supplementation.

Indications for Zinc are:
e Stunted growth
e Acutediarrhoeain children

e Slow wound healing.Supplementary zinc benefits children with diarrhoea
because it is a vital micronutrient essential for protein synthesis, cell
growth and differentiation, immune function, and intestinal transport of
water and electrolytes. Zinc supplementation has been found to reduce
the duration and severity of diarrheal episodes and likelihood of
subsequent infections for 2 to 3 months.

e Boosting the immune system
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e Treating the common cold
e Recurrent ear infections

e Preventing lower respiratory infections. Some people use zinc for an
eye disease called macular degeneration for night blindness, and for
cataracts.

Check Your Progress 3

1

2)

3)

4)

5)

Precautions. Hypervolemiashould be avoided. It should be used with great
carein

i) Patients with congestive heart failure

i) severe rena insufficiency and in clinical states in which there exists
oedema with sodium retention.

Ringer’slactate solution is used for fluid resuscitation after ablood |oss due
to trauma, surgery, or aburninjury.

Enzymes are used to assist metabolism. In geriatric patients, the digestive
capacity is low due to insufficient secretion of digestive enzymes. Hence
their digestive system cannot digest food material s efficiently. In such cases
they can experience malnutrition, constipation, bloating etc. To aid digestion,
enzymes like Papain are administered orally after food for easier digestion.

Enzymeslike Streptokinase, Urokinase are used in dissol ution of blood clots
following head or spinal injuries, stroke or heart attacks.

Enzymes like trypsin, chymotrypsin, serratopepetidase are used to dissolve
the swelling and helpsin faster wound healing.

Some drugs need to penetrate deeper tissues for better action. For this some
enzymes are used along with drugsin intra-muscular injection formsto help
proper penetration of tissues. One of the such enzyme is Hyaluronidase.

Side effects:

e Oral laxatives may interfere with body’s absorption
e anelectrolyteimbalance,

e bloating

o flatulence

e abdominal crampsand

e dehydration

e Psyllium

e Magnesium hydroxide
e Lactulose

e Bisacodyl

e Docusate



Check Your Progress4

1) For mild blood pressure elevation, experts suggest medically supervised
lifestyle changes and observation before recommending initiation of drug
therapy. People with hypertension should follow these advices:

quit smoking;

reduce salt intake;

eat less preserving and processed food;
drink less caffeinated beverages,

do moderate exercise regularly;

keep optimal body weight and;

learn self-relaxation techniques like Yoga.

2) Common side effectsinclude headache, weakness or fatigue, dizziness upon
rising quickly from a sitting or lying position, numbness or sharp pain in
fingers or toes, cold hands and feet, dry eyes, mouth and throat, and cough.

3) Common Antihypertensive Drugs

Enalapril, Losartan, Atenolol, Beta-blockers, and Amlodipine (Calcium
channel blockers)

4) Antidiabetic Drugsare:

Tolbutamide, Chlorpropamide, Glibenclamide, Glipizide, Gliclazide,
Glimiperide

Metformin
Repaglinide, Nateglinide
Rosiglitazone, Pioglitazone

Acarbose, Miglitol

2.12 KEY WORDS

Anticonvulsants . Also called antiepileptic drugs or as antiseizure

drugs, used to control fits.

Diuretics : Medicines which cause an increase in excretion of

water from bodies.

Idiosyncraticreaction : Itisgenetically determined abnormal reactivity to
achemical.

Therapeutic window : Optimal therapeutic effect is exerted only over a
narrow range of drug doses.

Tocolytic . Drugs which decreases uterine motility.

Vermicides . Drugsthat kill the worms.

Vermifuges . Drugsthat paralyses the worms.

Essential Drugs- 2

63



Essential Drugs

64

2.13 REFERENCES

1

2)

3)

4)

5)

K D Tripathi (2009). Essential of Medical Pharmacology. 6" Edition. Jaypee
Publishers.

Hofmeyr G J. Antenatal corticosteroids for women at risk of preterm birth:
RHL commentary (last revised: 2 February 2009). The WHO Reproductive
Health Library; Geneva: World Health Organization.

James PA et al. 2014 Evidence-based guideline for the management of high
blood pressure in adults: Report from the panel members appointed to the
Eighth Joint National Committee (JNC 8). JAMA Dec 18.

Diarrhoeatreatment guidelines including new recommendations for the use
of ORS and zinc supplementation for clinic-based healthcare workers.
USAID; UNICEF; World Health Organization 2005.

Guidelines for Control oflron Deficiency Anaemia. National Iron plus
Initiative. Adolescent Division, Ministry of Health and Family Welfare
Government of India.



UNIT3 ESSENTIAL DRUGS-3

Sructure
3.0 Introduction
3.1 Objectives

3.2 Expectorants
321 Difference between Expectorants and Mucolytics
322 Natura Remediesfor Cough
323 A Word of Caution While Using Cough Syrups

3.3 Misoprogol
3.4 Drugsfor Postpartum Haemorrhage
341 Oxytocin

342 Methylergonovine
343 Syntometrine
344  Carboprost
345 Managing PPH

3.5 Oral Contraceptives
351 Combined Oral Contraceptives
352 Progesterone-only Contraceptives
353 Non-steroidal oral Contraceptive
354 Emergency Contraception

3.6 Topica AnaestheticAgents

3.7 Nasa Decongestants

3.8 DrugsUsedin Shock

3.9 DrugsUsedin Vector Borne Diseases
391 Antimaaria drugs
392 Drugsused for Kalaazar

3.10 Anti-tubercular Drugs
3101 Essentia First line Anti-Tuberculosis Drugs (ATDs)
3102 Treatmentfor MDR-TB
3103 Treatment for Leprosy

3.11 Antiretrovira Drugs
312 LetUsSumUp
3.12 Key Words

3.13 References

3.0 INTRODUCTION

Inthe previoustwo unitswe have discussed about the pharmacol ogy of somecommon
drugs. Therearemany moleculeswhich are used asmedicinesfor treatment of various
diseases. New drugsarebeing discovered regularly. Itisimportant to have new drugs,
asthe pathogenswhich causesinfectiousdiseases devel opsresistanceto theold drugs
duetoindiscriminate use of antibiotics. But at the sametimewe should not discard or
underva uethetimetested drugs. Theproverb‘oldisgold’ istruein case of medicines
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too. Many drugswhich werediscovered many decadesago arestill being used totreat
many dreaded diseases. It isrepesated herethat medicines, are active chemicals and
should be used judicioudy and should be prescribed by only thosewho haverequired
qudification plusenough knowledge about itsvarious aspects.

3.1 OBJECTIVES

At theend of theunit, youwill beableto:
e explaintheuseof expectorant in day to day practice;

e explainthecorrect useof misoprostol asabortifacient and to control post-partum
haemorrhage;

e counsd theeligible coupleabout the correct usage of oral contraceptivepills;

e list thecommon medications used for surface anaesthesiawhiletreating minor
injuries,

e enumeratedrugsusedtoresuscitateindividuals,

o discusstheharmful effectsof regular usage of nasal decongestantsand antibiotics
withyour clients; and

e explainthedrugsusedinvariousnationa health programmes.

3.2 EXPECTORANTS

A recurrent and chronic coughisanirritating symptom. It can affect one’ swork and
deep, and it can disturb others around the person having cough, too. Everyonewants
to get rid of the cough as soon as possible. Expectorants are drugsthat increasethe
airway secretion and enhance the expulsion of mucousby air passages of thelungs.
Thismakesitiseasier to cough up the phlegm or sputum. Expectorantsareused in
cough syrupsand are used by someonewho ishaving nagging cough. Often theterm
‘expectorant’ isincorrectly extended to any cough syrup.

3.2.1 Difference between Expectorants and Mucolytics

A mucolytic agent isan agent which dissolvesthick mucousandisusudly usedto hel p
relieverespiratory difficulties. It doesso by dissolving variouschemica bondswithin
secretions, which in turn can lower the viscosity by altering the mucin-containing
components. Thereisadifferencein theterms* expectorant’ and ‘ mucolyticagent’. An
expectorant increasesbronchia secretionsand mucolytics hel p loosen thick bronchial
Secretions.

3.2.2 Natural Remedies for Cough

Before prescribing someonewith acough syrupitisadvisableto givehim somenatura
expectorantsto stop the cough. The natural remediesfor stopping cough are honey
and steam. Inhal ation of soothing vapours of herbs like eucalyptus, peppermint,
rosemary, and cloveoil helpsin forming amore productive cough. Thevapour rubs
avalableinthemedicinestoresusudly containamixtureof petroleumjdly and essentia
oils. Some repl ace petroleum with coconut oil or amond oil. These vapour rub or
oi ntments can loosen mucouswhen they arerubbed onto the chest and neck. Drinking
lots of warm liquids helpsto thin mucous. Warm chicken soup isan effective and
provenway for movement of mucous, providing relief.



3.2.3 A Word of Caution While Using Cough Syrups

Therearecough syrupsavailableinthemarket which containamix of cough suppressant
or expectorant with medicines for other symptoms. That medicine may be an
antihistaminic, adecongestantor apain reliever. Themixture can beagood thingif the
personhasarange of cold symptoms, like body aches, coughs, and congestion. The
downsideisthat he may get amedicinewhich hedoesnot need. Soall cough syrups
arenot suitablefor any typeof cough.

However inday to day practice, most of thetimes, dry and irritating cough could be
alergic or dueto acid reflux. Inthese situations, you need to prescribe an appropriate
antiallergic or aproton pump inhibitor/ H2 blocker as per the history and clinical
Impression. Also, the cough suppressantswill be of immenseusein non-specific dry
cough especially associated with haemoptysis.

Check Your Progress1

1) DefineExpectorants.

3.3 MISOPROSTOL

It isasynthetic prostaglandin E 1 analog. Thisis used for avariety of illnesses.
Misoprostol isamedication used to start |abour, cause an abortion, prevent, and trest
postpartum bleeding dueto poor contraction of the uterus. For abortionsit isoften
used with mifepristone. By itsalf effectivenessof Misoprostol for abortion isbetween
66% and 90%. It istaken either by mouth, kept under the tongue, or placed inthe
vagina. Mifepristone 200 mg tabl et 3 tabletsorally followed by misoprostol 200 ug 2
tabletsorally 2 dayslater isan effectiveway to terminate pregnancy of upto 49 days.
The common side effects of thedrug include diarrhoeaand abdominal pain. Uterine
rupturemay occur if it isgiven asabortifacient without much consideration and the
pregnant lady isnot under medical supervision. Misoprostol iscommonly used for
labour induction. It causes uterine contractionsand the ripening of thecervix. Itis
sgnificantly lessexpens vethan the other commonly used ripening agent. Misoprostol
Isalso used to prevent and trest post-partum bleeding. Orally administered misoprostol
iIsmargindly lesseffectivethan oxytocin. Theuseof rectally administered misoprostol
Is optimal in cases of bleeding. Misoprostol is recommended due to its cost,
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effectiveness, stability, and low rate of side effects. For post-partum haemorrhage
oxytocin must a so be given by injection, while misoprostol can begivenorally or
rectally. Thisstrategy isvery useful in areaswheretrained nursesand physiciansare
not available.

3.4 DRUGSFORPOSTPARTUM HAEMORRHAGE

Postpartum Haemorrhage (PPH) iscommonly defined asablood lossof 500 ml ormore
within 24 hoursafter child birth. PPH istheleading cause of maternal mortaity inlow-
income countriesincluding Indiaand the primary cause of nearly one quarter of all
maternal desthsglobally. Most deathsresulting from PPH occur during thefirst 24
hours afterbirth. The unfortunate part isthat the majority of these deaths could be
avoided through the use of prophylactic medicationsand by timely and appropriate
management. Thegroup of drugswhich are used to control postpartum haemorrhage
isknown asuterotonics. Thesedrugsstimulate contraction of theuterinemuscle, helping
to control PPH.These agents are useful in the treatment and prophylaxis of PPH.
Following arethedrugswhich are commonly used during PPH.

3.4.1 Oxytocin

Oxytocinhasvariety of actions. It producesrhythmic uterinecontractions, can simulate
thegravid uterus, and hasvasopressive and antidiuretic effects. It iswidely used to
control postpartum bleeding. It can beused prophylacticaly in thethird stage of |abour.

3.4.2 Methylergonovine (Methergine)

Itisanergot dkaoid. Only theamineergot a kaloid ergometrine (ergonovine) and its
derivative methyl-ergometrineare used in obstetrics. It actsdirectly on uterine smooth
muscle, causing asustai ned tetani ¢ uterotonic effect that reduces uterine bleeding and
shortensthethird stage of 1abour. Itisadministered intra-muscul arly during puerperium,
during delivery of placenta, or after delivering the anterior shoulder of the
baby.Ergometrineis contraindicated in women with ahistory of hypertension, heart
disease, preeclampsia, or eclampsia.

3.4.3 Syntometrine

Itisacombination of 51U oxytocin plus0.5 mg ergometrine. It controlsPPH effectively
by combined rapid action of oxytocin and sustained action of ergometrine.

3.4.4 Carboprost

It hasalonger duration of action and produces myometrial contractionsthat induce
haemostasis at the placental site, which reduces postpartum bleeding. Itisgivenas
0.25mgIM every 30-120 minutesfor PPH.

Table 3.1: Common Drugs used to Control Post-partum haemorrhage

Nameof Drug Use Dose SideEffects | Contraindi- | Precautions
cations
Oxytocin Induction of | For PPH: 10 | Confusion, Allergic, May interact
[abour, to40unitslV | convulsions, | cephalopelvic| with  other
abortion, PPH| infusionin | difficultyin disproportion| drugs
1000mL a | breathing,




Nameof Drug Use Dose SideEffects | Contraindi- | Precautions
cations
aratesuffi- | dizzinessfast
cient to con- | orirregular
trol bleeding. | heartbeat
10 unitsIM
after delivery
of placenta.

Ergometrine | PPH 0.2mgIM; | Dizziness, Hyperten- IV onlyinemer-
may repeat | headache, son,toxemia, | gency because
in2-4 hr; not | hypertension, | pregnancy, | of potential for
toexceed5 | nasal conges- | hypersensi- | hypertension
doses total | tion, nausea | tivity and stroke

and vomiting

Syntometrine | Followingthe [ IM injection | Headache, Severe In breech

birth of the of Iml follo- | dizziness, hypertension, | presentations
placenta, to | wingexpul- | myocardial pre-eclam- and other
prevent or sion of the | infarction, psia,eclam- [abnormal
treat PPH placenta, or | hypertension, | psia, severe | presentations,
whenblee- | vomiting, cardiac Syntometrine
ding occurs | nausea, abd- | disorders should not be
omina pain given until
after delivery

of the child

Carboprost Treatment of | 1 ml deep Flushing, hot | Acute pelvic | should not be

PPH dueto IM, may be | flush, chills, inflammatory | used for induc-
uterine atony | repeated headache disease, car- | tion of labor
and refractory | after an hour diac, pulmo-

to conventio- nary, renal,

na methods or hepatic

of treatment disease.

with oxytocic

agents and

ergometrine

3.4.5 Managing PPH

Uterine massageisrecommended for thetreatment of PPH assoon asit isdiagnosed.
Initial fluid resuscitation with isotonic crystalloids are recommended. The use of
tranexamic acid isadvised in casesof refractory atonic bleeding or persistent trauma-
related bleeding. Bimanua uterine compression, externd aortic compression, and the
use of non-pneumeatic anti-shock garments are recommended astemporary measures
until substantive careisavailable. If bleeding persistsdespitetreatment with uterotonic
drugsand other consarvetiveinterventions, interventionradiology or surgical intervention
should beused without further del ay.

Box 3.1: Recommendations for the Prevention of PPH

of PPH.

e Theuse of uterotonicsfor the prevention of PPH during the third stage of 1abour
isrecommendedfor al births.

e Oxytocin (101U, IV/IM) isthe recommended uterotonic drug for the prevention
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If oxytocinisunavailable, we can use other injectable uterotonics (if appropriate,
ergometrine/methylergometrine or the fixed drug combination of oxytocin and
ergometrine) or oral misoprostol (600 mg).

Community health careworkersor lay health workers can use Tablet Misoprostol
(600 mg PO) for the prevention of PPH if skilled birth attendants are not present
and oxytocinisunavailable.

Late cord clamping (performed after 1 to 3 minutes after birth) isrecommended
for al birthswhileinitiating simultaneous essential new-born care.

Early cord clamping (<1 minute after birth) isnot recommended unlessthe neonate
is asphyxiated and needs to be moved immediately for resuscitation.

Sustained uterine massage is not recommended as an intervention to prevent
PPH in women who have received prophylactic oxytocin.

Postpartum abdominal uterine tonus assessment for early identification of uterine
atony is recommended for all women.

Oxytocin (I1V or IM) is the recommended uterotonic drug for the prevention of
PPH in caesarean section.

Controlled cord traction isthe recommended method for removal of the placenta
in caesarean section.

Box 3.2: Recommendations for the Treatment of PPH

Intravenous oxytocin aloneisthe recommended uterotonic drug for the treatment
of PPH.

If intravenous oxytocin is unavailable, or if the bleeding does not respond to
oxytocin, the use of intravenous ergometrine, oxytocin-ergometrine fixed dose,
or a prostaglandin drug (including sublingual misoprostol, 800 ig) is
recommended.

The use of isotonic crystalloids is recommended in preference to the use of
colloidsfor theinitial intravenousfluid resuscitation of women with PPH.

The use of tranexamic acid isrecommended for the treatment of PPH if oxytocin
and other uterotonicsfail to stop bleeding or if it isthought that the bleeding may
be partly due totrauma.

Uterine massage is recommended for the treatment of PPH.

If women do not respond to treatment using uterotonics, or if uterotonics are
unavailable, the use of intrauterine balloon tamponade is recommended for the
treatment of PPH due to uterine atony.

If bleeding doesnot stop in spite of trestment using uterotonics and other available
conservativeinterventions (e.g. uterine massage, balloon tamponade), the use of
surgical interventionsisrecommended.

The use of bimanua uterine compression is recommended as a temporizing
measure until appropriatecareisavailablefor thetreatment of PPH dueto uterine
atony after vaginal delivery.




The use of external aortic compression for the treatment of PPH due to uterine
atony after vaginal birth is recommended as a temporizing measure until
appropriate care is available.

The use of non-pneumatic anti-shock garmentsisrecommended asatemporizing
measure until appropriate careis available.

The use of uterine packing is not recommended for the treatment of PPH due to
uterine atony after vaginal birth.

If the placentais not expelled spontaneously, the use of 1VV/IM oxytocin (10 1U)
in combination with controlled cord traction isrecommended.

The use of ergometrine for the management of retained placenta is not
recommended as this may cause tetanic uterine contractions which may delay
the expulsion of the placenta.

The use of PGF24 (dinoprostone) for the management of retained placentais not
recommended.

A single dose of antibiotics (ampicillin or first-generation cephalosporin) is
recommended if manual removal of the placentais practised.

Check Your Progress2

1)

2)

3

4)

5)

Listindicationsfor misoprostol.
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3.5 ORAL CONTRACEPTIVES

Hormonal contraception isone of the most effective methods of reversiblefertility
control. Theseare classified further on the basisof components.

3.5.1 Combined Oral Contraceptives

Estrogen plus progestogen combinations are the most widely used hormonal
contraceptives. They produce a contraceptive effect mainly by suppressing the
hypothalamic-pituitary system resulting in prevention of ovulation; inaddition, changes
inthe endometrium makeit unreceptive to implantation. Ovulation usually resumes
withinthreemengtrua cyclesafter oral contraception hasbeen discontinued, anovulation
and amenorrheaperssting for sx monthsor longer requiresinvestigation and appropriate
treatment if necessary. Potential non-contraceptive benefits of combined oral
contraceptivesincludeimproved regularity of the menstrual cycle, decreased blood
loss, lessiron-deficiency anaemiaand significant decreasein dysmenorrhoea.

Availability
Tablets
1) Levonorgestre + Ethinylestradiol
0.15mg+ 0.03mg
0.25mg+ 0.05mg
2) Levonorgestrel 0.15mg + Ethinylestradiol 0.03 mg + Ferrousfumarate 60 mg.
3) Norethisterone+ Ethinylestradiol
0.5mg+0.03mg
1.0mg+ 0.03mg

Dose

Adults- Contraception: 1 TAB (pill) daily for 21days; subsequent coursesrepeated
after 7-daypill-freeinterval (during whichwithdrawal bleeding occurs). Eachtablet
(pill) should betaken at approximately the sametime each day; if delayed by longer
than 24 h contraceptive protection may belost. It isimportant to bear in mind that the
critical timefor lossof protectioniswhenapill isomitted at the beginning or end of a
cycle(whichlengthensthepill-freeinterval).

Adver se effects
Thesearefreguent, especially inthefirst 1-3 cyclesand then disappear gradualy.

Nauseaand vomiting: Similar to morning sicknessof pregnancy. Headacheisgenerdly
mild; migrainemay be precipitated or worsened. Breakthrough bleeding or spotting:
Especialy with progestin only preparations. Amenorrhoeamay occur infew, or the
cycles may get disrupted especially with injectable and maniple. Breast
discomfort. These adverse effects appear |ater after several months of use. Weight
gain, acne and increased body hair. Chloasma: pigmentation of cheeks, nose and
forehead Pruritusvulvae. Carbohydrateintolerance and precipitation of diabetes. Mood
swings, abdominal distention are occasiond ; especially reported with progesterone
only contraceptives.



Seriouscomplications Essential Drugs - 3
1) Legvenor pulmonary thrombosis

2) Cerebra or coronary thrombosisleading to strokeor Myocardid infraction

3) Hypertenson

4) Genitd carcinoma

5) Dydipidemia

6) Benignhepatoma

7) Gadlgones

Contraindications

Thromboembolic, coronary and cerebrovascular disease or ahistory of it.Moderate-
to-severe hypertension; hyperlipidemia Activeliver disease, hepatomaor history of
jaundice during past pregnancy.Suspected/overt malignancy of genital and breast.
Porphyria. Impending maor surgery-to avoid operative thromboembolism.

3.5.2 Progesterone-only Contraceptives

Progestogen-only contraceptives, such asoral levonorgestrel may offer asuitable
alternative when estrogens are contraindicated but the oral progestogen-only
preparationsdo not prevent ovulationinall cyclesand haveahigher failureratethan
combined estrogen-contai ning preparations. Progestogen only contraceptivescarry
less risk of thromboembolic and cardiovascular disease than combined oral
contraceptivesand are preferablefor women at increased risk of such complications,
for example smokersover 35 years. They can be used asan aternativeto estrogen-
containing combined preparations prior to major surgery. Oral progestogen-only
contraceptivesmay bestarted 3 weeks after birth; lactation women should preferably
Sart atleast 6 weeksafter birth. Menstrud irregularities(oligomenorrhoea, menorrhagia,
and amenorrhea) are common.

3.5.3 Non-steroidal Oral Contraceptive
Centchroman

It probably actsasan anti-impl antation agent by inducing embryo-uterine asynchrony,
accel erated tubal transport and suppression of decidualization. It preventsconception
aslong astaken, withreturn of fertility onwithdrawal.

Availability
Tablet: 30 mg.

Dose

30 mg tablet. A single tablet should be taken twice a week (on a Sunday and a
Wednesday) for thefirst three monthsand then weekly (every Sunday) thereafter.

Adver se Effects

Water retention; tender breasts, acne; heavy menstruation.

Contraindications

Medica history of liver disease, jaundice; ovarian disease (polycystic ovaries); cervica

hyperplasia cervicitis, chronicrend disorders.
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3.5.4 Emergency Contraception
L evonor gestr el isused for emergency contraception.

Levonorgestrel1.5 mg should be taken asasingle dose within 72 h of unprotected
intercourse; dternatively, levonorgestrel 7501g can betakenwithin 72 h of unprotected
intercourse followed 12 h later by another 750 mg. Under these circumstances
levonorgestrel prevents about 86% of pregnanciesthat would have occurred if no
treatment had been given.

Adver se effects

Nausea, vomiting, headache, dizziness, breast discomfort and mensirud irregularities.
If vomiting occurswithin 2—3 h of taking the tabl et, replacement tabl et can be given

withanantiemetic.

Table 3.2: Common oral Contraceptive Pills

Nameof Drug Use Dose SideEffects | Contraindi- Precautions
cations
Estrogen Prevent Comesin21 | Nausea, Suspected Usewith
progestin pregnancy or 28tablets |breakthrough | pregnancy, | cautionin
combination packet. Take | bleeding, genital women above
once daily | skin colour bleeding, 35 years of
changes, migraine, age
breast liver disease,
changes breastfeed-
ing, bleeding
disorders,
high blood
pressure,
breast cancer
Progestin Prevent Thereare Acne, breast | Heart disease| Takethe
only pills pregnancy 28pillsina |tenderness liver disease, | progestogen-
pack of and breast breast cancer,| only pill at the
progestogen- | enlargement, | ovarian cysts| sametimeeach
only pills. mood unexplained | day
Takeonce |changes, vaginal
daily headache and | bleeding
migraine,
nausea or
vomiting
Emergency After 1.5mgas Nausea, Suspected Repeated ECP
contraceptive | unprotected | soon as vomiting, pregnancy, | useis
pills intercourse possible headache, hypersensiti- | an indication
after feelingtired, | vity that the
unprotected |fatigue, woman
intercourse | lower requires
abdominal further
pain, vaginal counselling
bleeding, on other
breast contraceptive
tenderness options.
Frequently
repeated ECP
use may be
harmful




Check Your Progress3
1) Listadvantagesof Oral contraceptives.

2) Listtheimportance of doseof contraception.
3) Explainprogesteroneonly contraceptives.
4) Explainemergency contraceptionwith dose.

3.6 TOPICAL ANAESTHETIC AGENTS

A topical anaestheticisalocal anaesthetic that isused to numb the surface of abody
part. They can beused to numb any areaof theskinaswell asthefront of theeyeball,
theinsideof thenose, ear or throat, the anusand the genital area. Topica anaesthetics
areavailablein creams, ointments, aerosols, sprays, lotions, and gels. Drugsinclude
benzocaine, butamben, dibucaine, lidocaine, oxyethazaine, and tetracaine.

Many optionsto deliver anaesthesiahave developed over thelast several decades.
Administration of topical anaestheticsto control pain associated with proceduressuch
aslaceration repair may avoid theneed for infiltrativelocal anaesthesiainjectionsand
associated pain fromtheinjections. Topica anaesthesiaa so avoidstherisk of wound
distortionthat existiswithinfiltrativeinjection administration.

M echanism of action

Topica anaestheticsreversibly block nerve conduction near their Steof administration,
thereby producing temporary loss of sensation in alimited area. Nerve impulse
conduction isblocked by decreasing nerve cell membrane permeability to sodium
ions, possibly by competing with calcium-binding Sitesthat control sodium permestility.

Duration of topical anaesthetic

Theduration of topical anaesthesiadepends on the type and amount applied, butis
usudly about half an hour. Adequate anaesthesiaisnecessary for completeexamination,
cleansing and repair of wounds.
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Usage of topical anaesthetics

Topical anaestheticsare used torelieve pain and itching caused by conditionssuch as
sunburn or other minor burns, insect bitesor stings, and minor cuts and scratches.
Topical anaesthetic eye dropsare used in ophthalmology to numb the surface of the
eyeto perform sometestsfor eye condition like glaucomaand also to removeforeign
bodiesand prior to surgeriesof theeye. Topica anaestheticsfindsitsusein dentistry to
numb oral tissue before performing any dental procedure. Sometopical anaesthetics
(e.g. oxybuprocaine) are also used in ENT setup.Topical anaesthetics are poorly
absorbed through intact skin and hence are safeto use.

3.7 NASAL DECONGESTANTS

Nasa congestion happenswhen the blood vessel sinthemucous membraneslining the
nose become swollen, affecting breathing. For most people, ablocked noseissmply
anannoyance, but for others, nasal congestion can affect their ears, their hearingandin
severe cases, their sleep. In young babieswho are being breast-fed or bottle-fed,
nasal congestion can affect feeding, because babies need to breathethrough their nose
whilethey feed. A nasal decongestant isatype of drug that isused torelieve nasa
congestion. Theactiveingredient in most decongestantsiseither pseudoephedrine or
phenylephrine. Regular use of these agentsfor long periods shoul d be avoided because
mucosal ciliary functionisimpaired. Atrophic rhinitisand anosmiacan occur dueto
pers stent vasoconstriction. Decongestants can be absorbed fromthenoseviaaninha er
and produce systemic effects, mainly CNS stimulation and risein blood pressure.
These drugs should be used cautioudly in hypertensivesand inthose receiving some
medi cations. Bes des hypertension, common s de-effectsinclude d egplessness, anxiety,
dizziness, excitability, and nervousness.

M echanism of action

Thevast mgority of decongestantsact viaenhancing norepinephrineand epinephrine,
adrenergic activity. Thisinduces vasoconstriction of the blood vesselsin the nose,
throat, and paranasal sinuses, which resultsin reduced inflammation (swelling) and
mucousformationinthesearess.

Warning

Topical nasal decongestants quickly devel op tachyphylaxis (arapid decreaseinthe
responseto adrug after repeated dosesover ashort period of time). Long-term useis
not recommended, since these agents|ose effectiveness after afew days. Medicated
nasal decongestants should not be used in babiesyounger than 6 months, asrebound
congestion may cause breathing difficulty. Decongestants containing pseudoephedrine,
phenylephrine, oxymetazolineor xylometazoline should not begivento childrenyounger
than 6years.

3.8 DRUGSUSED IN SHOCK

A personinshock isan emergency condition. He needs advanced life support. Good
quality cardio-pulmonary resuscitation (CPR) isthe cornerstone of advanced life
support. Thisincludesddivery of chest compressionsover thelower haf of thesternum
at adepth of atleast 5 cm, and at arate of approximately 100120 per minute, while
minimisinginterruptionsfor compressonsat al times. Some conditionsmay precipitate
cardiac arrest or decrease the chances of successful resuscitation. These conditions



should be sought and, if present, corrected in every case. These conditions can be
remembered as4 Hsand 4 Ts (hypoxaemia, hypovolaemia, hyper/hypokalaemiaand
metabolic disorders, hypo/hyperthermiaand Tension pneumothorax, Tamponade,
Toxins/ poisons/ drugs, Thrombosis-pulmonary / coronary). Following drugsare

commonly used aslife saving measuresin advanced life support.

Epinephrine: Thisisafirst linedrug. Epinephrine has combined a-adrenergic and
B-adrenergic effects. Theo-adrenergic effectsmay augment coronary diastolic pressure,
thereby increasing sub-endocardial perfusion during chest compressions. Epinephrine

dsoincreasesthelikdihood of successful defibrillation.

2)

3

4)

5)

Check Your Progress4
1) Writemeaning of topical anaesthetic agents.

patients.

3.9

DRUGSUSED INVECTOR BORNE DISEASES

L et usnow discussthe drugs used in vector born diseases under antimalarial and

Kaaazar

Essential Drugs - 3

77



Essential Drugs

78

3.9.1 Anti-malarial Drugs

Malariaiscaused by aparasite called plasmodium. Itstwo species plasmodium
vivax and plasmodium falciparum are prevalent in India. There are many drugs
availablefor maaria Thefirst druginvented and till in useisquinine. Government of
Indiaregularly revisesitsnational antimalarial drug policy because of the changing
pattern of infection and growing resi stance against the established antimalarials. In
1982, Ministry of Health and Family Welfare, Government of Indiaformulated the
first antimalarial drug policy. Initially chloroquinewasthedrug of choicetotrest all
malariacases. Later when plasmodium devel oped resi stance to chloroquine, the
need of new drug arose.

Box 3.3: Currently registered antimalarial drugsin India

1) Amodiaguine

2) Artemether + LumefantrineFDC

3) Arterolane+ PiperaquineFDC

4) Artesunate+Amodiaquine FDC

5) Artesunate+ Mefloquineblister pack and FDC

6) Artesunate+ Sulphadoxine-Pyrimethamineblister pack

7) Chloroquine: Confirmed P, vivax cases should betreated with chloroquine
infull therapeutic dose of 25 mg/kg as per the age-wise dosage schedule

8) Injectableartemisninderivatives

9) Méeiloquine

10) Primaquine: InsomepatientsP, vivax may causerelgpse. For itsprevention,
primaguine should begiven at adose of 0.25 mg/kg body weight daily for
14 daysunder supervisoninall casesof plasmodium vivax infection except
in pregnant women, infantsand known G6PD deficient patients. Primaguine
can lead to haemolysisin G6PD deficiency. Patient should be advised to
stop primaguineimmediately if he/she develops any of the following
symptomsand should report to the physicianimmediately: dark coloured
urine, yellow conjunctiva, bluish discolouration of lips, abdominal pain,
nausea, vomiting, bresthlessness, etc.

11) Proguanil

12) Pyrimethamine

13) Quinine

14) Sulphadoxine-Pyrimethamine

Artemisinin Combination Therapy (ACT): It should be givento all the confirmed
P. fal ciparum cases found positive by microscopy or rapid diagnostic test (RDT).
Thisisto be accompanied by singledose of primaquine (0.75 mg/kg body weight)
on Day 2. ACT consistsof an artemisinin derivative combined with along acting
antimalarial (amodiaguine, lumefantrine, mefloquine, piperaquineor sulfadoxine-
pyrimethamine). The ACT recommended inthe National Programmeall over India
except north-eastern statesis artesunate (4 mg/kg body weight) daily for 3 daysand



sulfadoxine (25 mg/kg body weight) -pyrimethamine (1.25 mg/kg body weight) on
Day 0. Inthe north-eastern states due to the recent reports of |ate treatment failures
to the current combination of AS+SP in P. falciparum malaria, the presently
recommended ACT in national drug policy isfixed dose combination (FDC) of
Artemether-lumefantrine (AL).

Table3.3: Treatment of uncomplicated Malaria

Malaria Drug Treatment

Chloroquine 10 mg base/kg stat. Followed
by:10 mg/kg at 24 hour and 5 mg/kg at 48 hour
and Primaquine 0.25 mg/kg body weight daily
forl4 days

P vivax

P, falciparum (NE states) Age-specificACT-AL (Artemether 20 mg and
Lumefantrine 120 mg)for 3 days+ primaguine

0.75 mg/kg body weight onday 2 singledose

Artesunate4 mg/kg body weight daily for 3days
Plus Sulfadoxine (25 mg/kg body weight) —
Pyrimethamine(1.25 mg/kg body weight) onfirst
day. Primaguine 0.75 mg/kg body weight on
day 2.

Age-gpecificACT-AL (Artemether 20 mg and
Lumefantrine 120 mg) for 3 days+Primaguine
0.25mg perkg body weight daily for14 days.

Artesunate4 mg/kg body weight daily for 3days
Plus Sulfadoxine (25 mg/kg body weight) —
Pyrimethamine(1.25 mg/kg body weight) onfirst
day+Primaquine 0.25 mg perkg body weight
daily for1l4 days.

P, falciparum (other states)

Mixedinfections (NE states)

Mixed infections (other states)

3.9.2 Drugs Used for Kala-azar

TheKaa-azar isalso known asViscerd leishmaniasis

Kala-azar isanintracel lular protozoal infection caused by Leishmania donovani and
transmitted by phlebotominesandflies.

The following drugs can be used in order of preference at all levels as shown in
Table3.4.

Essential Drugs - 3

Table3.4

Name of drug / Indications Dose Precautions Contraindica-
Availabilty tions
Amphotericin B| Life-threatening | Intravenous infusion | Close medical super- | Toxic effects must
Availability fungal infections | (plain) Adults- vision throughout trest- | beweighed against
Vids: 10, 25,50 | Unresponsiveto | Systemic fungal ment; renal impairment; | benefits. Regular
and 100 mg plain, | pentavalent anti- | infection: 250 ug/lkg | pregnancy; hepatic kidney, liver func-
50mg/via mony compounds;| body weight daily, and renal function tiontestsand blood
(liposomdl). Severemeningitis,| increasegradually tests; blood counts counts must be

perioral candi- 1 mg/kg body weight | and plasmaelectrolyte | conducted; lacta-

diasis if tolerated (max 1.5 | monitoring; corticoste- | tion; antineoplastic

mg/kg body weight roid (avoid, exceptto | therapy.
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Name of drug/ Indications Dose Precautions Contraindica-
Availabilty tions
daily) or alternate control reactions);
days.Children- Same| lactation; avoid rapid
asfor Adult based on | infusion (risk of arrhy-
body weight.Intraven{ thmias); geriatric use.
ous (liposomal) For | Anaphylaxisoccurs
fever in neutropenic | rarely, withintraven-
patients: 3mg/kg/day | ousAmphotericin B
max. dose 5 mg/kg/ | and atest doseis
day i.v. For cryptococca| advisable before the
meningitis: 3-4mg/kg, | firstinfusion. The
max. 6 mg/kg, i.v. once patient should be
daily. Visceral leis- | observed for about
maniasis: Immuno- 30 min after the test
competent patients: dose.
3 mg/kg.lmmunocom-
promised patients: 4
mg/kg.
2. Miltefosine | Asdirectly Dose Avoid contact with Contraindications
Availability observed therapy | Adults- (>12 years): | eyes, kidney or liver Children below 2
Capsule: 10mg, | (DOT) of Weighing >25kag: impairment, may impair | years, patientswith
50mg visceral 100 mg/day, twicea | ability todriveor HIV, newborns,
Leishmaniasis day, after mealsfor | operate machinery. and lactation.
caused by 28 days. <25 kg: 50
Leishmania mg/day, after meals
donovani. for 28 days
Children
(2-11 years): 2.5 mg/
kg daily after meals
for 28 days, i.e., 50
mg oncedaily.
3. Paramomycin Dose Patient with ulcera- Contraindications
Availability Adults: 25-35 mg/ tive bowel lesions. Hypersensitivity to
Injection 375 kgdailyin3divided | Prolonged use may Paramomycin and
mg/ml doses for 5-10 days. | resultinovergrowth other aminoglyco-
Children: Same as | of non-susceptible sides. Intestinal
adult dose organisms. Renal imp- | obstruction.
airment. Pregnancy
and lactation
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L et usdiscussthe adverse effects of the above mentioned drugs used for Kala-azar
treatment asgiven below:

AdverseEffectsof Amphotericin B

Fever, headache, anorexia, weight loss, nauseaand vomiting, maaise, diarrhea, muscle
and joint pain, dyspepsiaand epigastric pain; renal function disturbancesincluding
hypokalaemia, hypomagnesaemiaand rend toxicity; blood disorders, cardiovascular



toxicity (including arrhythmias); neurological disorders (including periphera
neuropathy);abnormal liver function (discontinue treatment); rash; anaphylactoid
reactions (seeabove); pain and thrombophlebitisat injection Site; respiratory failure.
Storein atightly closed container between 2to 8 p C, protected from light.

Adver se Effects of Miltefosine

Nauseaand vomiting, Gl irritation, diarrhoea, congtipation, ocular, hepatic, rend toxicity,
skinrash, leukocytosis, thrombocytosis. Storein acool place, protected from light
andmoisture.

Adver se Effect of Paramomycin

Ototoxicity, anorexia, nausea, vomiting, epigastric burning and pain, increased Gl
motility, abdominal cramps, diarrhoea, pruritus ani, hypocholesterolaemia,
mal absorption of xylose and sucrose, abnormal fat metabolism, headache, vertigo,
eosinophilia, exanthema, unexplained haematuria.

We havea so discussed in detail sabout other vecter borne diseases such as Japanese
Excephalitisand Dengue, Chickungunieaa ongwith primary management including
medicationsin BNS-041, Block 3, Unit 2. You may refer that Block.

3.10 ANTI-TUBERCULARDRUGS(ATDS)

Tuberculosisiscaused an acid fast bacilli (AFB) named Mycobacteriumtuberculosis.
It caninfect any organ or tissue of thebody except nail, hair and teeth. TB of thelungs
Isthe most common. Inaround 15% of all TB casesother organslike lymph nodes,
CNS, bone is affected. These are known as extra-pulmonary TB cases. The
Investigation of choicefor lung TB issputum smear examinationfor AFB. Around half
of al thepulmonary TB caseswill have AFB inthe sputum. These casesareknown as
Smear-positive pulmonary TB patients. Other group of pulmonary TB casesinwhich
AFB are not seen under microscope arelabelled as smear-negative pulmonary TB
patients. The main objectivesof tuberculosistherapy areto curethe patientsand to
minimisethepossibility of transmission of thebacillusto hedlthy individuas. Thereare
many drugsavailabletotreat tuberculoss. Thefirgt linedrugsarelsoniazid (H), Rifampicin
(R), Pyrazinamide (Z), Ethambutol (E) and Streptomycin (S).

The patient iscategorisedin either of thetwo groupsbased upon the previousintake of
ATDs. Thetreatment duration of TB islong. New patients are defined asthose who
have no history of prior TB treatment or who received lessthan 1 month of anti-TB
drugs(regardlessof whether their smear resultsare positiveor not). New patientswith
pulmonary TB should receive aregimen containing 6 monthsof rifampicin: 2HRZE/
4HR. Thedrugsaregiventhreetimesweekly dosing throughout therapy [2(HRZE)3/
4(HR)3]. For previoudy tregted, 8 monthsof trestment isrequired. Theentiretreatment
durationisdividedinto phases: intens veand continuetion. For smeear-positive pulmonary
TB patientstreated with first-line drugs, sputum smear microscopy isperformed at
completion of theintensive phase of trestment. In new patients, if the specimen obtained
at theend of theintensive phase (month 2) issmear-positive, sputum smear microscopy
should be obtained at the end of the third month.In new patients, if the specimen
obtained at theend of month 3issmear-positive, sputum cultureand drug susceptibility
testing (DST) isperformed. Similarly, in previoudly treated patients, if the specimen
obtained at the end of theintensive phase (month 3) issmear-positive, sputum culture
and drug susceptibility testing (DST) should be performed. Now-a-daysdrug resistant
inTB isof wideimportance. For diagnosing these drug resistant TB cases early,
specimensfor culture and drug susceptibility testing should be obtained from all
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previously treated TB patientsat or beforethe start of treatment. DST isperformed
for atleast isoniazid and rifampicin, two most important and most commonly used
ATDsworld over. ATB patient-wisebox (PWB) containstheful | course of trestment
for asingle patient and thus assuresthe TB patient that hisor her medicineswill be
availablethroughout treatment. Thishelpslimit confusion and wastage, and makesit
easer tomonitor theregularity of treatment; avoi ding stock-outsand most important
hel psto maintain patient confidence in the health system. The patient may feel a
sense of ‘ownership’ of the PWB and enhanced motivation to complete thefull
course of treatment —during visitsto the health centre he or she can actually seethe
quantity of medicinesthat must be taken to achieve cure. It should be noted that the
TB patient-wise box does not eliminate the need for directly observed treatment
(DOT) whichisthe cornerstone of TB treatment. Standardised treatment isgivento
TB patients. Thismeansthat a| patientsin adefined group receive the sametreatment
regimen.

Previous TB treatment isastrong determinant of drug resistance, and previously
treated patients compriseasignificant proportion (13%) of thegloba TB notifications
in 2007. Of all theformsof drug resistance, it ismost critical to detect multidrug
resistance (MDR) becauseit makesregimenswith first-linedrugsmuch lesseffective
and resistance can befurther amplified. Prompt identification of MDR and initiation
of MDR treatment with second-line drugs givesabetter chance of cureand prevents
the development and spread of further resistance. At the global level, 15% of
previously treated patients have MDR, which isfivetimeshigher than the global
average of 3% innew patients.

3.10.1 Essential First-line Anti-Tuberculosis Drugs (ATDs)
| soniazid: Isoniazidishighly bactericidal against replicating tuberclebacilli.

Sreptomycin: Streptomycinisan aminoglycos de antibiotic derived from Sreptomyces
griseus that is used in the treatment of TB and sensitive Gram-negative
infections.Streptomycin is not absorbed from the gastrointestinal tract but, after
intramuscular adminigration, it diffusesreadily into theextracel lular component of most
body tissuesand attainsbactericidal concentrations, particularly intuberculouscavities.
Streptomycin must be administered by deep intramuscul ar injection. Syringesand
needlesshould be adequately sterilised to excludeany risk of transmitting pathogens.
Itisalso availablefor intravenous administration. The dosesisl5 mg/kg (12-18 mg/
kg) daily, or 2 or 3timesweekly; maximum daily doseis 1000 mg. Petientsaged over
60 yearsand weighing lessthan 50 kg may not be ableto tol erate more than 500750
mg daily. Themgor contraindicationsareauditory nerveimparment, myastheniagravis
and pregnancy. Streptomycin should be used with caution in patients with renal
insufficiency, because of the increased risk of nephrotoxicity and ototoxicity.
Streptomycininjectionsare painful. Rash, induration, or sterile abscessescan form at
injection sites.Numbness and tingling around the mouth occur immediately after
injection.Cutaneous hypersensitivity reactionscan occur. Impairment of vestibular
functionisuncommonwith currently recommended doses. Hearing lossislesscommon
than vertigo. Manifestationsof damagetothe8th crania (auditory) nerveincluderinging
intheears, ataxia, vertigo and deafness.

Ethambutol: A synthetic congener of 1,2-ethanediamine, ethambutol isactiveagainst
M. tuberculosis, M. bovisand somenonspecific mycobacteria. Itisusedin combinetion
with other anti-TB drugsto prevent or delay the emergence of resistant strains.Itis
readily absorbed from the gastrointestina tract. Ethambutol isadministered ordly. The
doseis 15 mg/kg (15-20 mg/kg) daily or 30 mg/kg (25-35 mg/kg) 3timesweekly.
Themagjor contraindication ispre-existing optic neuritisfrom any cause. Patientsshould



be advised to discontinuetreatment immediately and to report toaclinicianif their sight
or perception of colour deteriorates. Ocular examinationisrecommended beforeand
during treatment. Whenever possible, renal function should be assessed before
treatment. Dose-dependent optic neuritiscan result inimpairment of visua acuity and
colour visoninoneor both eyes. Early changesareusualy reversible, but blindness
can occur if treatment is not discontinued promptly. Ocular toxicity israre when
ethambutol isused for 2-3 monthsat recommended doses.Signsof peripheral neuritis
occasondly developinthelegs.

Adverse effects of anti-tubercular drugs: Although the therapeutic regimensfor
tuberculosisare extremely effective, undesirable drug interactions can occur, ascan
adversereactionsof varying degrees of severity. Drug interactionscan be defined as
reciprocal reactionsamong drugs, resulting in undesirable or unexpected effects. Drug
Interactionscan dter the serum concentrationsof thedrugsinvolved, thereby reducing
their effectiveness. Adversereactionsto anti-tubercul osisdrugs arerelated to various
factors, and the principal determinantsof such reactionsarethe doseand timeof day
at whichthemedicationisadministered, aswell as patient age and nutritiona status,
together with the presence of pre-existing diseasesor dysfunctions, such asacoholism,
impaired liver function, impaired kidney function, and HIV coinfection. Minor adverse
effectsinclude nausea, vomiting, epigastric pain, abdominal pain, arthralgia, arthritis,
peripheral neuropathy, cutaneous pruritus, headache, and changes in behaviour
(insomnia, anxiety, decreased libido, and euphoria). Mg or adverse effectsinclude
exanthema, vertigo, psychos's, and hepatotoxicity.

Table3.5: Category of TB Patientsand their Treatment

Category Treatment Drugs

New (category 1) 2H,RZE, +4H.R, H: Isoniazid (300 mg)
New sputum smear- Z: Pyrazinamide (1500 mg)
positive S: Streptomycin (750 mg
New sputum smear- R: Rifampicin (450 mg)
negative E: Ethambutol (1200 mg)
New extrapulmonary

tuberculosis

Previoudly treated 2HRZES, +

3 3737373

(Category I1) IHRZE, +
Sputum smear-positive | 5H,R.E,
relapse

Sputum smear positive
falure

Sputum smear positive

treatment after default

Table 3.6: TB Drug Side Effects

Drug Side Effects Notes

Ethambutol Rash, joint pain, gut upset, fever, Check eyesight often
headache, dizziness, eyesight

problems

Isoniazid Gut upset, loss of appetite, fever, Take on an empty stomach.
rash, liver problems, peripheral Takepyridoxine (vitamin B6)
neuropathy to prevent peripheral
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Drug Side Effects Notes
neuropathy. Monitor liver
function.

Pyrazinamide | Gut upset, fever, rash, joint pain, Monitor liver function.

hepatitis, gout, light sengitivity

Rifampicin Gut upset, rash, fever, orange Take on an empty stomach.

urine/tears/saliva, light sengitivity,
liver problems, acuterenal failure

Cough for two weeks or more

Two sputum smears

Lor 2 positives

" Antibiotics for 10 -14 days
Sputum positive pulmonary TB

Start ATD
Cough persists

Repeat 2 sputum
examination

10r 2 positive 2 negatives

|
Sugestive of TB Negative for TB

Sputum negative

pulmonary TB

MNon-TB
Start ATD

Fig. 3.1: Diagnosticalgorithm for pulmonary tuber culosis



3.10.2 Treatment of MDR-TB

Multi-drug resistant tubercul osisisdifficult totrest. Therearedifferent drugsused for
them. Thesedrugsaredividedinthesegroups:

Group 1 (First-line oral agents): Pyrazinamide (Z), Ethambutol (E), Rifabutin
(Rfb)

Group 2 (Injectable agents): Kanamycin (Km), Amikacin (Am), Capreomycin
(Cm), Streptomycin (S)

Group 3 (Fluoroquinolones): Levofloxacin (Lx), Moxifloxacin (Mfx), Ofloxacin
(Ofx)

Group 4 (Oral bacteriostatic second-line agents): Para-aminosalicylic acid
(PAS), Cycloserine (Cs), Terizidone (Trd), Ethionamide (Eto), Protionamide
(Pto)

Group 5 (Agents with unclear role in treatment of drug resistant-TB):
Clofazimine (Cfz), Linezolid (L zd), Amoxicillin/clavulanate (Amx/Clv),
Thioacetazone (Thz), Imipenem/cilastatin (Ipm/Cln), High-doseisoniazid (high-
doseH), Clarithromycin (Clr)

3.10.3 Treatment for Leprosy

(Asper National L eprosy Eradication Programme)

Leprosy isachronicinfectiousdisease caused by Mycobacteriumleprae. And usualy
affectsskinand periphera nerves. Itisclassified aspaucibacillaryleprosy inwhich 5 or
lessskinlesionsare present and multibacillary leprosy, inwhich morethan 5 or skin
lesionsare present.

6 month regimen for Paucibacillary (PB) L eprosy

Dapsone Rifampicin
Adults50-70kg 100 mg oncedaily 600 mg once monthly under
supervision
Children 10-14 years 50 mgoncedaily 450 mg once monthly under
supervision

12 month regimen for Multibacillary (M B) L eprosy

Dapsone Rifampicin Clofazimine
Adults 100 mg oncedaily 600 mg Once 50 mg oncedaily
50-70kg monthly under & 300 mg once
supervision monthly under
supervision
Children 50 mg oncedaily 450 mg once 50 mg every other
10-14 years monthly. under day & 150 mg
supervision once monthly under
supervision
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Individual drugs used in the treatment of leprosy are given in the table below.

Medicine
Name

M echanism of
Action

Dose

Adver se Effects

Dapsone

Inhibit folate
synthesis

Paucibacillary and
multibacillary

(see the above
table)

GT irritation, anaemia,
peripheral neuropathy,
haemolysis (G6PD
deficient) and
methaemogl obinaemia
(dose-related), nephrotic
syndrome, psychological
changes, hepatitis

Rifampicin

Inhibit RNA
polymerase

Paucibacillary and
multibacillary (see
the above table)

Facial flushing and
itching, with or without a
rash, flu-like syndrome
characterised by episodes
of fever, chills, headache,
dizziness, bonepain,
shortness of breath, and
mal aise, hepatitis, orange-
red discolouration of the
urine, faeces, sweat &
other body fluids

Clofazimine

Interferes with
template
function of DNA

Paucibacillary and
multibacillary (see
the above table)

Red-brownish black
discolouration of skin
especially areas exposed
tosunlight, hair, sweat,
sputum, urine, faeces.
Rash, pruritus,
photosensitivity, diarrhoea,
nausea, abdominal pain,
vomiting, weight | oss,
headache, drowsiness,
dizziness, taste disorders,
dryness of the skin,
ichthyosis, decreased tear
and sweat production.

3.11 ANTI-RETROVIRAL DRUGS

Treatment with medicinesagainst HIV iscalled antiretroviral therapy (ART). People
OnNART takeacombination of HIV medicinesevery day.A person’sinitial HIV regimen
generaly includesthreeHIV medicinesfrom atleast two different drug classes ART is
not acureof HIV; they help peoplewith HIV livelonger, healthier lives. ART aso
reducetherisk of HIV transmission. Theantiretroviral drug classescurrently spproved
ae

¢ Nucleosdeand nuclectidereversetranscriptaseinhibitors (NRTISNtRTISs), also
called nucleoside or nucleotide ana ogues:NRTIsblock reversetranscriptase, an



enzymeHIV needsto make copiesof itsalf: Abacavir, didanosine, emtricitabine,
lamivudine, stavudine, tenofovirdisoproxil fumarate, zidovudine

Non-nucleosidereversetranscriptaseinhibitors (NNRTIS): NNRTIsbind to and
later alter reversetranscriptase, an enzymeHIV needsto make copiesof itself:
efavirenz, nevirgpine, etraviring rilpivirine

Proteaseinhibitors (Pl s):PIsblock HIV protease, an enzymeHIV needsto make
copiesof itsdf: atazanavir, darunavir, fosamprenavir, ritonavir, ssquinavir, tipranivir,
nelfinavir, indinavir

Integraseinhibitors.Integraseinhibitorsblock HIV integrase; anenzymeHIV needs
tomakecopiesof itsdlf: dolutegravir, evitegravir, raltegravir

Fusion Inhibitors: Fusioninhibitorsblock HIV from entering the CD4 cedllsof the
Immunesystem: enfuvirtide

Entry Inhibitors: Entry inhibitorsblock proteinsonthe CD4 cellsthat HIV needs
to enter thecells: maraviroc

Pharmacokinetic Enhancers. Pharmacokinetic enhancersareused inHIV trestment
toincreasethe effectiveness of an HIV medicineincluded inan HIV regimen:
cobicigtat

Goalsof ARV therapy:

Clinicd gods. Prolongation of lifeandimprovement in qudity of life
Virologicagoals: Greatest possiblereductioninviral load for aslong aspossible
Immunological gods Immunerecongtitution that isboth quantitativeand quditative

Therapeutic goals: Rational sequencing of drugs in afashion that achieves
clinical,virological andimmunologica goa swhilemaintaining trestment options,
limiting drug toxicity and facilitating adherence

Reduction of HIV transmissioninindividuals: Reduction of HIV transmission by
suppressionof viral load

Table3.7: Initiation of ART based on CD4 Count and WHO Clinical Staging

Classification of WHO Sage CD4 not CD4 Available

HI1V-associated Available

Clinical Disease

Asymptomatic 1 Do not treat Treat if CD4 < 350

Mild symptoms 2 Do not treat

Advanced 3 Treat Consider treatment if

symptoms CD4 < 350 and initiate
ART before CDA4 falls
below 200

Severe/ advanced 4 Treat Treat irrespective of

symptoms CD4 count

Adverseeffects Each classandindividua antiretrovira carriesuniquerisksof adverse

Sdeeffects.

NRTIs: TheNRTIscaninterferewith mitochondrial DNA synthesisand lead to
highlevelsof lactateand lactic acidosis, liver steatosis, peripheral neuropathy,
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myopethy and lipoatrophy. Current first line NRTIssuch aslamivuding/emtrictabine,
tenofovir, and abacavir arelesslikely to cause mitochondria dysfunction.

¢ NNRTIs NNRTIsaregeneraly safeand well tolerated. Themain sideeffect is
neuro-psychiatric effectsincluding suicidal idestion. Other significant Sdeeffects
are severe hepatotoxicity, especialy inwomen with high CD4 counts.

e Proteaseinhibitors: They may causelipodystrophy, elevated triglyceridesand
elevated risk of heart attack.

e Integraseinhibitors. Integraseinhibitors (INSTIs) areamong the best tol erated of
the antiretroviral swith excellent short and medium term outcomes. They are
associated with anincreasein creatininekinaselevelsand rarely myopathy.

3.11 LET USSUM UP

Inthisunit we havelearnt about some more medicines. We have al so seen that there
are non-pharmacol ogical management available for cough. Correct use of oral
contraceptive pillshel psin planning the pregnancy better. Proper selection of client for
OCPswill improvethe compliance and decreases the unwanted effects of the pills.
Emergency contraceptiveisfor emergency useonly. It isnot recommended to take
ECsonregular basis. Misosprostol should betaken only on doctor’ sadviceand woman
should be under medical supervisionwhileon Misoprostol asthereishigh chance of
severebleeding followingitsadministration. PPH can be preventedif thethird stage of
labour ismanged effectively. For the management of malaria, tuberculosisand HIV,
government of Indiahasvery good guiddlinesand these should beused judicioudly.

3.12 KEY WORDS

Abortifacient ; A drug causing abortion.

Advanced LifeSupport A st of life-saving protocol sand skillsthat extend
basclifesupport tofurther support thecirculation
and provide an open airway and adequate

bresthing.
Emer gency contraceptive Also called emergency post-coital contraception
Pills ; or morning-after pill, arebirth control measures

that may be used after unprotected sexual
intercourseto prevent pregnancy.

Patient-Wisebox : A box containing thetreatment of TB for entire
duration.

Multi-drug Resistant A form of TB infection caused by bacteriathat

Tuberculosis ; areresistant to trestment with at least two of the
most powerful first-lineanti-TB drugs, isoniazid
andrifampicin.

Tachyphylaxis : A rapid decreasein theresponseto adrug after

repeated doses over ashort period of time.

Ventricular Fibrillation : A heart rhythm problem that occurswhen the heart
beats with rapid, erratic electrical impulses

(irregularly irregular).



Ventricular Tachycardia : A typeof rapid heartbest that arisesfromimproper

electrical activity of theheart presenting asarapid
heart rhythm, that startsin the bottom chambers
of theheart, called theventricles.

3.13 MODEL ANSWERS

Check Your Progress1

1)

2)

3

Expectorantsaredrugsthat increasetheairway secretion and enhancetheexpulson
of mucous by air passages of thelungs. Thismakesit iseasier to cough up the
phlegm or sputum.

Thenaturd remediesfor opping cough arehoney and steam. I nha ation of soothing
vapoursof herbslike eucalyptus, peppermint, rosemary, and cloveoil helpsin
forming amore productive cough.

Medicinemay bean antihistaminic, adecongestantor apainreliever. Themixture
can beagood thingif the person hasarange of cold symptoms, like body aches,
coughs, and congestion. The downsideisthat he may get amedicinewhich he
doesnot need. So dl cough syrupsare not suitablefor any type of cough.

Check Your Progress2

1)

2)

3

4)

5)

Misoprostol isamedication used to start |abor, cause an abortion, prevent, and
treat postpartum bleeding dueto poor contraction of the uterus.

Postpartum Haemorrhage (PPH) iscommonly defined asablood loss of 500 ml
or morewithin 24 hoursafter child birth.

Thegroup of drugswhich are used to control postpartum haemorrhageisknown
asuterotonics. Thesedrugs stimulate contraction of the uterine muscle, helping
to control PPH. These agents are useful in the treatment and prophylaxis of
PPH.

It producesrhythmic uterine contractions, can stimulatethegravid uterus, and has
vasopressive and antidiuretic effects. It iswidely used to control postpartum
bleeding. It can beused prophylacticaly inthethird stage of labour.

Drugswhich control PPH
8 Oxytocin

b) Ergometrine

c) Syntometrine

d) Carboprost

Check Your Progress3

1)

2)

Benefits of combined oral contraceptivesinclude improved regularity of the
mengirud cycle, decreased blood | oss, |essiron-deficiency anaemiaand significant
decreasein dysmenorrhoea.

Adults- Contraception: 1 TAB (pill) daily for 21days; subsequent coursesrepeated
after 7-day pill-freeinterva (duringwhichwithdrawal bleeding occurs).Eachtablet
(pill) should betaken at approximately the sametime each day; if delayed by
longer than 24 h contraceptive protection may belost. It isimportant to bear in
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3)
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mind that the critical timefor lossof protectioniswhen apill isomitted at the
beginning or end of acycle (whichlengthensthepill-freeinterval).

Progestogen-only contraceptives, such asoral levonorgestrel may offer asuitable
alternative when estrogens are contraindicated but the oral progestogen-only
preparationsdo not prevent ovulationinall cyclesand haveahigher failurerate
than combined estrogen-containing preparations. Progestogen only contraceptives
carry lessrisk of thromboembolic and cardiovascular disease than combined oral
contraceptivesand are preferablefor women at increased risk of such complications,
for examplesmokersover 35 years. They can beused asan dternativeto estrogen-
contai ning combined preparationsprior to major surgery. Ora progestogen-only
contraceptives may be started 3 weeks after birth; lactation women should
preferably start atleast 6 weeks after birth. Menstrual irregularities
(oligomenorrhoea, menorrhagia, and amenorrhoea) are common.

Emergency contraception

Levonorgestrel isused for emergency contraception.

Levonorgestrel 1.5 mg should betaken asasingledosewithin 72 h of unprotected
intercourse; aternatively, levonorgestrel 750 ig can be taken within 72 h of
unprotected intercourse followed 12 h later by another 750 ig. Under these
circumstances|evonorgestrel preventsabout 86% of pregnanciesthat would have
occurred if no treatment had been given.

Check Your Progress4

1

2)

3)

4)

5)

A topical anaestheticisalocal anaesthetic that isused to numb the surface of a
body part. They can be used to numb any area of the skin aswell asthefront of
theeyeball, theinside of the nose, ear or throat, the anusand the genital area.

Topical anaestheticsareavailablein creams, ointments, aerosols, sprays, lotions,
and gdls. Drugsinclude benzocaine, butamben, dibucaine, lidocaine, oxyethazaine,
andtetracaine.

Topica anaestheticsare used to relieve pain and itching caused by conditionssuch
assunburn or other minor burns, insect bitesor stings, and minor cutsand scratches.
Topical anaesthetic eye dropsare used in ophtha mology to numb the surface of
the eyeto perform sometestsfor eye condition likeglaucomaand asoto remove
foreign bodiesand prior to surgeriesof the eye. Topica anaestheticsfindsitsuse
indentistry to numb oral tissue before performing any dental procedure. Some
topical anaesthetics (e.g. oxybuprocaine) arealso used in ENT setup. Topical
anaestheticsare poorly absorbed through intact skin and hence are safeto use.

These drugs should be used cautiously in hypertensivesand in thosereceiving
somemedications.

Epinephrine: Thisisafirgt linedrug. Epinephrine hascombined &-adrenergicand
&adrenergic effects. The &adrenergic effects may augment coronary diastolic
pressure, thereby increasing sub-endocardia perfusion during chest.
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