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From the Editor's Desk . . . . £

Dear Friends and Co[[eagues,

Our small attempt to create awareness in_pharmacovigilance, through this

bulletin, is about to com}a[ete 7 years now with this issue.

We high[y appreciate your views and comments which has ﬁeﬁaec{ us to 6rin_q

about improvement in the _presentation gf these issues.

This issue contains 2 review articles which are more so related and relevant
esyecia[fy to the geriatricyqpu[ation, a[ong with the others. These articles
give an overview of the common drugs, conditions and few measures for

_preventing adverse reactions in vulnerable _po]mfations.

Other features in this issue include analysis of the ADRs from our institute for
your quick review, an interesting case, current news related to drug regu[atory

news and ﬁuzzfes.

I hope the readers find all the sections of this bulletin interesting and

informative.

We would like to thank all the authors who have contributed to this bulletin
over the span of 7 years and to elaborate upon the adverse drug reactions
including the prevention and treatment. We would also like to thank all the
clinical departments from our institute for their valued contribution to
Pharmacovigilance. Finally, we would like to thank to all the members of
Department of Pharmacology for their efforts in bringing out the current
issue of this bulletin.

Thank you,

Dr. Sudhir Pawar




BULLETIN ON ADVERSE DRUG REACTIONS

PREVENTING ADVERSE DRUG REACTIONS IN GERIATRIC POPULATION

Dr Atul Kolhe
Speciality Medical Officer, Department of Pharmacology; LTMMC and GH, Sion, Mumbai

Introduction

The United Nation (UN) has defined geriatric popul ation asthose who are above the cut off age of 60
years.! Thereisarapid growth in geriatric popul ation worldwide. By 2050 the elderly populationis
expected to reach 1.4 billion and will buy 50% of prescription drugs. Various studies have a so shown
that consumption of medication increaseswith age and that many elderly use at | east three prescribed
drugs concurrently.?® Asaresult, elderly peopleare at higher risk of adverse drug reactions (ADRS)
and drug-drug interactions. These people have specia problemsregarding their health, socia support
and economic security.

Thereare many physiological changesthat occur in geriatric people, which affect pharmacokinetics
and pharmacodynamics of drugs.” Henceit isessential to monitor drug effects, especialy theADRs
and drug interactionsin these patients. It has been found that 35% of ambulatory older patients
experiencean ADR of which 29% require health care services. Thus 40% heal th service expenditure
isspent on geriatric people.™ Physicians should be aware of the normal agerelated physiological and
pharmacological changestaking placein geriatric people. Thiswill help to prevent irrational drug
prescribing, minimize ADRs and maximize benefits of medicationsto elderly patients.

Phar macokinetic changesin elderly®

Drug absorption decreasesin elderly due to various changesin gastrointestinal (Gl) tract such as
decreased blood flow, reduced absorptive surface areaand reduced gastric secretions. Absorption of
basic drugslike propranolol is enhanced dueto decreased gastric acidity.

L ean body mass decreases and thereisincreasein total body fat/water ratio. Asaresult thereiswider
distribution of lipid solubledrugsrequiring higher dose eg:- diazepam. VVolume of distribution of water
solubledrugsisdecreased requiring low dose eg:- aminoglycosides, digoxin. Theelderly patientswith
congestive heart failure require lesser loading and maintenance doses of digoxin.

Thereisdecreasein plasmaabumin levelswhich resultsinincrease in percentage of unbound drug.
Thisisespecialy important for drugslike phenytoin with high albumin binding. In apatient with normal
renal function, 92% of phenytoin isbound to plasmaprotein and 8% isin freeform. Thisfreeform
increasesto 16% in renal impairment, thus producing ADRs. However a-1-acid glycoprotein which

bindsto basi ¢ drugsincreaseswith aging and binding of basic drugslike antidepressants, antipsychotics
increases resulting in decreased free drug level and reduced action. Hence, theoretically speaking, the
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dose of acidic drugs like phenytoin need to be decreased to prevent ADRs and dose of basic drugs
need to beincreased to prevent therapeutic failure.

Drug metabolism al so decreases with age asthereisreduced blood flow to the liver and decreased
production of liver enzymes. Thiscan resultin prolonged half life of drugsrequiring reductionin dose
of drugseg:- amlodipine, diltiazem. Renal function decreaseswith age, which resultsin increased
duration of action of drugs. Hence dose of the drugswhich are primarily excreted through kidneys
should bereduced eg:- digoxin, penicillinsetc.

Phar macodynamic changesin elderly®

Theend organ responseto adrug isincreased in elderly resulting in toxicity at normal therapeutic
doses. The enhanced sensitivity isseen with commonly used drugslike non-steroidal anti-inflammatory
drugs, opioids, benzodiazepines, anti psychotics and anti-parkinsonian drugs. Postural hypotensionis
frequent in elderly people and may be exacerbated by many drugs. The pathogenesisismultifactorial
and includes decreased baroreceptor response, atered sympathetic activity and impaired vasomotor
response in both arterioles and veins. Phenothiazines, tricyclic antidepressants, |levodopa and
antihypertensive drugs are frequent causes of postural hypotension in elderly people. Hence, care
should be taken to reduce the dose while prescribing these drugsin elderly.

Table 1. Comparison of drug dosesfor adultsvs. elderly®

Drug Averagedaily dose (mQ)
Adult Elderly
Alprazolam 0.5-6 0.25-3
Diazepam 5-30 2-15
Lorazepam 1-6 0.5-3
Chlordiazepoxide 25-100 5-50

Drug-Drug Interactions®

Therisk of drug-drug interactionsincreases with age and number of drugs used. Theseinteractions
can affect pharmacokinetics or pharmacodynamics. In pharmacokinetic interactions, one drug affects
absorption, distribution, metabolism or excretion of another drug. Pharmacodynamic interactions occur
when one drug changes the response to other drug. Some common drug-drug interactionsin elderly
patients are described in Table 2.
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Table 2. Common drug-drug interactionsin elderly patients®

Drug1l Drug2 Potential Outcome

Angiotensnconverting | Non-steroidal anti- Hyperkalemia, declinein renal function

enzymeinhibitors inflammatory drugs

Digoxin Furosemide Hypokalemiaand increased risk of
digitaisintoxication

Nitroglycerine Sildenefil Severe hypotension

Verapamil Atenolol Bradycardiaand hypotension

Warfarin Acetylsdicylicacid Increased risk of bleeding

Spironolactone Potassium chloride Hyperkalemia

In order to reducetherisk of adverse drug effectsin geriatric patients, we require close monitoring of
functional status, early identification of symptoms, and recognition of theimpact amedication can
have on multiple organ systems.

Some of the following measures can be taken into account to reduce ADRS.

a. Non-phar macological measur es

Before starting treatment, non-pharmacol ogical measures should betried.”? These measuresinclude
dterationinlifestyle, regular walking, reduced salt intake, cessation of smoking and al cohol consumption.
Early stage of diabetes should be managed with measureslike proper diet, exercise, weight reduction
etc.

b. Choosingthe appropriatedrug”

If the patient needs pharmacol ogical treatment, most efficacious drug with lessA DRs should be sel ected.
Co-morbiditieslikerenal failure, hepatic failure, cardiac failure, diabetes mellitus and hypertension
should also betaken into consideration eg:- Beta-blockers should not be used in hypertensive patients
with asthma.

A diureticisagood first step in treating hypertension in the elderly, and athiazide or thiazide-like
diureticisusually the most suitableto use. However, some extracareis appropriate because of their
sensitivity to diuretics. Inappropriately high doses may provoke hypotension, electrolyte disturbances
or uremia. Hypokaemiaislesslikely to occur when adiuretic iscombined with apotassium conserving
diuretic (spironolactone, amiloride). Diuretics may be contraindicated in subjects with gout,
hyperuricemia, diabetes, or rena impairment. Alternatively, acalcium channel blocker, an ACE inhibitor
or angiotensin || receptor blocker can be used at thefirst step.®
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c. Dose adjustment

Standard dose of adrug should be adjusted in elderly people considering their decreased hepatic and
renal function. Table 3 showsthe examples of drugs requiring dose adjustment in elderly people.

Table 3. Drugsrequiring dose adjustment in el derly!®

Drugsrequiring dose Reason for doseadjustment | Dose adjustment
adjustment
Digoxin Clearanceisdecreased andits | Loadingand maintenance
half lifeisprolonged. doses need to be reduced.
Penicillins, cephal osporins, Half lifeisprolonged dueto Dosereduction
aminoglycosides decreaseinrenal function.
Lithium Rend toxicity Dosereductionand
therapeutic drug monitoring
Sedatives- diazepam, Prolongation of half lifedueto | Dosereduction
chlordiazepoxide, barbiturate agerelated declinein hepatic
and rend function

d. Formulation!”

Prescribing drugsin theform of syrups, suspensionsand effervescent tablets can improve adherence
inelderly asthey find it easy to swallow. Following measures should be taken to improve compliance
inelderly people:

- Reduce dose frequency and use long acting dosage forms.

- Use combination medications.

- Introduce reminder strategies such aspill organizers, calendars, phoneremindersetc.
- Involvefamily members

- Educate the patient about disease process and treatment.

e. Maintaining record and periodicreview

Maintaining adrug record will help to check adherence, possible drug interactions, ADRs and the
economic burden of the patient. Patientsreceiving long term therapy should bereviewed carefully to
assessthe need for the drug. Depending on the disease condition, the drug can be either stopped or
changed.

The old maxim "start low and go slow" plays an important role while prescribing drugsto geriatric
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patients.!” Thetendency to treat every symptom with adrug should be avoided to prevent adverse
drug reaction in geriatric patients. Various non-pharmacol ogical measures should be used asfar as
possible beforeinitiating pharmacotherapy. The number of drugs per patient should be reduced in
order to prevent drug-drug interactions and adverse drug reactions. Polypharmacy should be avoided
In geriatric patients.

Regular medical follow-ups of these patients should be donein order to check for compliance, ADRs,
efficacy, etc.® Compliance should be checked by variousmethods like pill counts, patient questionnaires,
assessment of patient'sclinical response, measurement of level of drug/metabolitein drug or urineetc.

Table 4. Varioustoolsto assess medication adherence [1°

Pill count * Comparesthe number of dosesremainingin the patient's supply with
the number of dosesthat should be present.

Patient Estimates | ¢ Direct questioning of patientsto assess adherence can be an effective
of Adherence method.

Scaled - Question- | « Brief Medication Questionnaire (BM Q) was devel oped to assess
naires patientsat risk for medication non-adherence, and includestheregimen
screen, belief screen, recall screen, and access screen.

* Morisky et al. devel oped an 8-item-scal ed questionnaire to assess
adherence with antihypertensive treatment.

Clinical Tools

BEERSCRITERIA!

TheBeerscriteriaarethe guidelinesfor the cliniciansto help improvethe safety of prescribing drugs
for geriatric patients. They emphasi ze deprescribing medi cationsthat are unnecessary, which helpsto
reduce polypharmacy, drug-drug interactions, and ADRs. They are comprised of two comprehensive
lists of medicationsto be avoided in older adults, one list independent of diagnosisand the other
considering thediagnosis. A third list contains medi cationsto be used with caution. Thesecriteriaare
used in geriatricsclinical careto monitor and improve quality of care.

STOPPAND START CRITERIA®

Potentially inappropriate medications, defined by the validated STOPP (screening tool of older persons
potentially inappropriate prescriptions) criteria, are significantly associated with avoidable adverse
drug eventsthat cause or contributeto urgent hospitalization in geriatric people.*¥ The STOPP criteria
compriseof 65 clinically significant criteriafor potentially inappropriate prescribing in geriatric people.
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The STOPP criteriarepresent the more common avoidabl e instances of inappropriate prescribing in
geriatric peoplein day-to-day clinical practice.*¥

The STOPP criteria are designed to be used in tandem with the START (screening tool to alert
doctorsto right treatment) criteria. The START criteriarepresents the more common instances of
inappropriate omission of potentially beneficial medications. The START criteriaconsist of 22 evidence-
based prescribing indicatorsfor commonly encountered diseasesin older persons.

Table5. Using Clinical Toolsto Detect Potentially Inappropriate M edications 4

Case examplel*4

An 85-year-old white woman with metabolic syndrome and heart failure comesto theclinician. She
also hasahistory of seizures, anxiety, depression, and a coholism, weighing 110 Ib (50 kg) and hasa
serum cregtininelevel of 1.0 mgper dL.

Current Clinical tools
medications
Comments
for case Beerscriteria STOPPcriteria
example
Alprazolam, | Avoid benzodiazepines | Potentially inappropriate to use long- | Because of
1mg orally | (any type) for treatment | acting benzodiazepines (e.g., | significantly
three times | Of insomnia, agitation, | chlordiazepoxide, flurazepam, | increasedrisk
daily and ddlirium clorazepate) and benzodiazepineswith | of falls in
All benzodiazepines long-acting metabolites (e.g., diazepam) | older adults,
increase the risk of falls, for longer than one month because of the | benzodiaze-
fracture, cognitive risk of prolonged sedation, confusion, | pines should
impairment, delirium, and impaired balance, andfalls be weaned
motor vehiclecrashesin | Also potentially inappropriate to use and. dis-
older adults benzodiazepines in patients who fall, | continued
because the sedative may cause reduced
sensorium and impair balance

Geriatric patientsal so use number of herbal drugsand dietary supplements. A significant consequence
resulting from multiple use of drugs, herbal productsand nutritional supplementstogether isthe potential
for drug-drug (DDI) and drug herb interactions among the various products.[*>¢ Further research
needsto be done on identifying potential drug-herbal and drug-drug interactions. There are number of
free and low-cost software systems (eg:- Micromedex, medscape, |exi-interact etc.) which identify
potential drug-drug interactions.
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Conclusion

Drug therapy in older patientsvariesfrom that of adults dueto atered physiological functions, altered
pharmacokineticsand pharmacodynamics, co-morbidities, age rel ated disability, lonelinessand stress.
A number of precautions should be taken while prescribing drugsin geriatric patients. The success of
adrug therapy in geriatrics depends upon considering these factorsin addition to correct diagnosis,
treatment, patient education and dose adherence. It isalso advised to regularly use astandardized
method to review patient medications (eg:- Beerscriteria, STOPPand START criteria) for better and
safer patient outcome.
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POLYPHARMACY AND ADVERSE DRUG REACTIONS

Dr. Shailesh Chauthankar* and Dr. Pallavi Admane*
* Special Medical Officer, Department of Pharmacology, LTMMC and GH, Sion, Mumbai

Introduction

Increased availability of many new drugsin the armament of health care systemisone of the causes
for increased lifespan of individuals. But in many individuals increased life span is frequently
accompanied by multimorbid states like hypertension, diabetes, arthritis, renal and central nervous
system related disorders especially in geriatric population.™ Thisisfollowed by prescription and
subsequent consumption of multiple drugs by patients. A prospective study conducted by Veehof et al
found 42% incidence of polypharmacy during hisfollow up of 1,544 eldersfor threeyears.? In
additiontoit, sometimesin sameindividud variousdrugsfor different comorbiditiesare being prescribed
by respective specialists and al so patients many atime take complimentary medicationslike pain
killersor vitaminsand herbal productswithout making physician aware of it. All these circumstances
resulted in increased medication errors and polypharmacy asreported by several authors.® Such use
of multiple drugs often end up in effective drug therapy, loss of resources, increased morbidity and
mortality, cost of the treatment, adverse drug reactions (ADRS) and drug interactions.

What ispolyphar macy?

Term 'polypharmacy’ isoften used in literature but its precise definition is still lacking and variesfrom
author to author. Polypharmacy is defined as use of five or more medications.[” Few authors defined
it as'where medication did not match diagnosis.® As per the WHO, polypharmacy refersto the use
of multiple medicationsby apatient or more drugs are prescribed than clinically warranted.™ Sometimes
polypharmacy can bejustifiablein caseswhereall prescribed medicationsareclinically indicated but
aretoo many to take, which iscommonly called as'pill burden'. But many times polypharmacy has
failed to achievetargeted goal s of therapy and hasresulted in unfavourabl e consequences.

Epidemiology of polyphar macy:

One of the surveysfrom USindicated that 25% of the overall population takes5 or more medications
per week. When considered population >65 years of age, about 50%, with 44% of men and 57% of
women taking 5 or more medications per week and 12% of both sexestaking 10 or more medications
per week ' Similarly aBrazilian study in elderly found polypharmacy in 33.3% with antihypertensive
agents (53.3% of total medications) asthe most commonly used drugs.” Indian study by Romana et
al, found mean use of drugsin elderly popul ation was around 8 with 38% of patientsreceiving 9 or
more drugs.®
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Types of polypharmacy: It isclassified into two main types®

1. Therapeutic polyphar macy:

Here multiple drug regimens are prescribed based on associated comorbiditiesand all the regimens
arecarefully monitored, e.g. combination therapy of isoniazid, rifampin, ethambutol and pyrazinamide
used inthetreatment of tubercul osis. Multiple drug therapy is needed to achieveintended therapeutic
goal with additional agentsoccasionally (e.g. pyridoxinewith anti-TB drugs) to prevent side effects of
prescribed drugs.

2. Contra-therapeutic Polyphar macy:

Hereindividual experiences unanticipated/unintentiona adverse effectswhile patient ison unmonitored
drug regimens. e.g. if the patient receives val proate and carbamazepine (CBZ) at the same time,
valproate blocks metabolism of CBZ (i.e. hydrolysis of CBZ) which may cause neurotoxicity later
dueto higher concentration attai ned.

Classes of Polyphar macy [

1. Same-class polyphar macy:

When multiple drugs belonging to same drug class are used. E.g. two selective serotonin reuptake
inhibitors, such asfluoxetine plus paroxetine.

2. M ulti-class Polyphar macy:

Use of multiple drugsfrom different classesfor the same clinical condition. E.g. the use of lithium
along with an atypical antipsychotic such asfluoxetine plus olanzapine.

3.Adjunctive Polypharmacy:

Use of one drug to treat the side effects or secondary symptoms of another drug from different
classes. E.g. use of trazodone al ong with bupropion for insomnia.

4. Augmentation:

Useof drug at alower than normal dose along with another medication from adifferent drug classat
itsfull therapeutic dose, for the same clinical condition. E.g. the addition of low dose of haloperidol in
apatient with apartial responseto risperidone.
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5. Total Polyphar macy:

Total number of drugsusedinasingle patienti.e. total drugload. Consideration of total polypharmacy
should include prescription medications, over-the-counter medications, alternative medical therapies
and herbal products.

Causes of Polyphar macy9:
. Elderly patients associated with multiple co-morbidities that warrant multiple medications.

. Pati entsthemseal vestaking over-the-counter (OTC) and other medicationsand herba preparations
without being aware of their efficacy and adverse reactions.

. Patientsfrequently visit several physiciansand oftenfail to reveal previous prescriptionsand
continueto take all medications prescribed by each physician.

. Many atime patientsthemsel ves demand for medicationslikevitaminsand mineralsand analgesics
etc. without their actual need.

. Sometimes side effects of one drug can be misinterpreted as symptom of adisease and more
drugs might get added into thelist of previousdrugsfor therelief of that symptom. Few examples
are mentioned in table bel ow.

Side effect Common drugs causing side effect Common drugs
treating side effect
Constipation -Tricyclic antidepressants - Psyllium
- Verapamil or diltiazem - Docusate/senna
- Opioid analgesics - Lactulose
- Calcium supplementation
Insomnia - Prednisone, pseudoephedrine -First-generation antihistamines
- Stimulants, antidepressants - Benzodiazepines
- Theophylline - Zolpidem, zaleplon
Cognitive - Antihistamines - Donepezil
impairment - Opioid analgesics - Rivastigmine
- Benzodiazepines - Galantamine
- Memantine
Diarrhea - Metformin - Loperamide
- Antidepressants - Diphenoxylate
- Antibiotics

Consequences of polyphar macy:

Near about every drug is associated with some side effects or ADR and the chances of it increases
with increase in number of each new additional drug. The chances of occurrence usually increase
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when 5 or more drugs are consumed simultaneously. Older patientsliving with more chronic diseases
requiring multiple drug therapies are often at the risk of ADRs, drug-drug and drug-disease
interactions.*Y

Consequences of polypharmacy can be summarised as*?:

Advantages Disadvantages

Prophylactic drugs counter side effects of Increaserisk of drug-drug, drug-disease
other drugs prescribed interactions

Increase adherence dueto |lower side effects Increaseincidence of adversedrug reactions

resulting in hospitalisation and rarely death

Increased disease control dueto multiple Higher risk of poor compliance
targetsresulting inincreased life span of patient

Reduction in symptoms Higher medication error risk

Itisadvisablein conditionslike TB, AIDSor Higher mental and economical stressonthe
H. pylori infection patientsand hisfamily

Polypharmacy and adver sedrugreactions (ADRS):

Major ensuing harm associated with polypharmacy isincreased risk of adverse drug reactions that
increases with addition of each prescribed drug. A popul ation based study conducted by Bourgeois et
al in an outpatient setting observed that those taking 5 or more drugs have an increased risk of adverse
drug events by 88% compared to those taking fewer drugs.™™

Risk Factors: All thesefactorsdirectly or indirectly responsible for adverse drug reactions due to
polypharmacy

1.  Peediatric population: physiologica immaturity of drug metabolising enzymesystemsand excreting
organsismainly held responsiblefor theseinsults.

2. Geriatric population: many physiological factorsplay vital roleviz. decreased renal elimination,
decreased hepatic function, decreased total body water and |ean body mass.
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3. Aging: Withincreasing agethereisreductionin liver size by 25-35% with reduced hepatic
blood flow by more than 40%. It subsequently resultsinto decreased first pass metabolism and
clearance of the drug.[*¥ Thisleadstoincreasein drug concentration (bioavailability) at normal
doseswhich may beresponsiblefor adversereactions(e.g. propranolol) for which dosereduction
warranted. All these changesresult in alterations of pharmacokinetics of the drugsincluding
altered volume of distribution and half-lifeand thelikelihood of causing ADR.

4.  Other factors contributing to it are pathophysiological changes dueto disease itself, other
associated comorbidities and different physicians prescribe different drugsto same patient.®

The polypharmacy associated ADRs are al so extended to health care cost. A study by Hovstadiuset
al, reported 6.2% increase in the prescription drug expenditure among those taking 5 or more
medicationswhileit wasincreased by 7.3% in thosetaking 10 or more medications.™ Severa authors
have shown that increase in the occurrence of ADRs associated with increased consumption of
medicationsresulting in theincreased i ncidence of hospitalisation especially in elder population.!!
TheseADRsresulted infalsdueto functiona decline, impaired cognition and other adverseevents. A
prospective study reveal ed that use of 4 or more medications was associated with increased risk of
falling and recurrent falls*® Thisrisk of falsisespecidly increased with use of diuretics, anti-arrhythmics
or psychotropic drugs as concluded by ameta-analysis carried out by Leipzig et al .[*)

M easuresto prevent polypharmacy and subsequent ADRS™31;

To avoid detrimental and expensive consequences due to adverse drug reactions associated with
polypharmacy,

. Minimising or avoiding prescriptionsfor minor, non-specific or self-limiting complains.
. Accurate drug history must be taken prior to prescribe any new medication.
. Before prescribing drug following points must be considered

- Istherereally aneed of additional drug

- Efficacy of particular drugin that age group of patient especially for patients at extremes
of ages

- Chances of occurrence of ADRs and drug-drug interactionsin that particul ar patient
considering hispathophysiological state

- Discussrisk-benefit analysiswith the patient and then decide new regimen considering
every aspect of comorbid conditions and drug PK-PD and side effect profile.

. Monitor the patient very carefully who are taking multiple drugs especially elderly peoplewho
areoften excluded from clinical trialsand have high potentia to experience adversedrug reactions.
This can be done by using tools like ARMOR, atool to evaluate polypharmacy in elderly




BULLETIN ON ADVERSE DRUG REACTIONS

patients.[¥l 1t isastepwise approach seenfor initial assessment of patientstaking multipledrugs
and alsofor falls/behaviours or patients admitted for rehabilitation and includesthefollowing.

- A = Assess the individual for total number of medications and for certain group of
medi cationsthat have potential for adverse outcome e.g. betablockers, antidepressants,
antipsychotics, pain medicationsetc.

- R =Review for possible drug-drug and drug-disease interactions.

- M = Minimize nonessential medi cation and eliminate medicationsthat clearly lack evidence
for their usage.

- O = Optimize by addressing duplication, redundancy, adjust drugsaccording to the hepatic
and renal functional statusetc.

- R = Reassess heart rate, blood pressure (postural), oxygen saturation at rest and activity.

. Increasing awareness among treating physicians and al so patients regarding the polypharmacy
and subsequent adverse drug reactions and drug-drug interactions.

. Patients or in general people should be convinced regarding revealing all facts about disease
and every drug taken by him from different physicians and al so should be discouraged from
taking alternative or over-the-counter drugs.

. There should be better communication between physician, pharmacist, nurse and patients

. Multidisciplinary teams, regular medication and reconciliation review can identify and reduce
medi cation related problems.

. Guidelines should be devel oped regarding use of various drugsin multimorbid conditionsfor
different age groups. TheBritish Geriatrics Society and NI CE have declared intentionsto devel op
guiddinesthat consider multi-morbidity.[*¥

Conclusion:

Polypharmacy is a double edged weapon, appropriate use of it with better understanding of the
outcomesisaways beneficial. Adverse drug reactions are common and costlier complication of
polypharmacy need to be dealt appropriately and measures should be taken to minimise at both
physician and patient level. Education and strategiesthat will enable practitionersto attain successful
polypharmacy must be devel oped and shared.
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ANALY S SOFADVERSE DRUG REACTIONSREPORTED

(July 2017 to October 2017)
Compiled by Swati Vaidya
Technical Associate, PvPI; Department of Pharmacology, LTMMC and GH, Sion, Mumbai

Total Case Reports: 118

. Ageand Gender distribution:

Agegroups Number of patients Males Females
<3yrs 8 5 3
3-17yrs 36 15 21
18-44yrs 49 16 33
45-60yrs 18 8 10
>60yrs 7 2 5
Total 118 46 72

II. Seriousnessof thereaction:

Seriousness of the ADR No. of Cases (N=118)
Yes 100
No 18

[11. Systeminvolved in the ADR : N=118
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V. Classof the Suspected drug: N=120
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Othersinclude one ADR each of anesthetic agent, antigout agent, antihypertensive agent,

antimalarial agent, antiplatelet agent, antisnake venom, blood products, bronchodial ater,

corticosteroids, hematinic, thyroid hormone replacement, proton pump inhibitor and vitamin

supplement.

Outcomeof thereaction : N=118
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V1. Causality Assessment (WHO UM C Classification): N=118
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EVALUATIONOFACASE

Dilated Cardiomyopathy induced by Zidovudine-based Antiretroviral Regimen
Dr. Nayana Nair
Second Year Resident, Department of Pharmacology, LTMMC and GH, Sion, Mumbai

Introduction

Cardiomyopathy isageneral term that refersto the various abnormalities of the heart muscle. Dilated
cardiomyopathy (DCM) isaprogressive disease of heart musclethat is characterized by ventricular
chamber enlargement and contractile dysfunction.™ Dilated Cardiomyopathy isidiopathic on most
cases or could have be related to genetic mutations, certain toxins, viral infection, drug induced, etc.
Acquiredimmunodeficiency syndrome (AIDS) patientstreated with HAART (Highly activeantiretroviral
therapy) have shown significantly reduced morbidity and mortality, but hasalso resulted in anincrease
in cardiac and skeletal myopathied?. In astudy, Patel et al found that during the HAART era (1996-
2007) there was decrease in the incidence of cardiomyopathy by 6-fold among children infected
perinatally with human immunodeficiency virus (HIV) when compared to the pre-HAART era(1993-
1995). Later it was documented that with use of Nucleoside reverse transcriptaseinhibitors (NRTI's)
like (Zalcitabine) there was 80% higher incidence of cardiomyopathy. Zidovudine-containing
antiretroviral regimen hasalso shown increased risk of cardiomyopathy.

The present case describes details of a 7-year-old boy who devel oped cardiomyopathy 4.5 years
after initiating antiretroviral therapy.

Case

A 7-year-oldimmunocompromised patient presented with dyspnoea on exertion, decreased appetite
andirritability sincethelast 10 days. Hewasdiagnosed with HIV at 3 years of age. Hewas started on
fixed dose combination of zidovudine 60 mg and lamivudine 30 mg twice daily along with efavirenz
300 mg once aday orally. Hisfather was seropositive and mother's status was unknown. On further
examination he was detected positive for pulmonary tubercul osisfor which he was started on Cat-1
regimen simultaneoudly. Patient successfully completed full course of antitubercular treatment 2 years

ago.

Ongenera examination patient was afebrile and having generalised weakness and pallor. Blood pressure
was 92/70 mm Hg, pulse rate was 84 beats/min and respiration rate were 26 breaths/min. Urine
output was decreased. Arterial oxygen saturation measured noninvasively by pul se oximetry was 99%
while onroom air breathing. Auscultatory findingsfor heart sounds were normal with no murmur.
L aboratory parametersfor liver function test were normal except for serum aspartate transferase,
alkaline phosphatase and | actate level swhich wereraised. CD4 count was significantly decreased.
(Table No 1)
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Table 1. Laboratory investigations at thetime of admission

Laboratory parameters Value Normal range”
Aspartatetransferase (AST) 801U/L 10-401U/L
Lactate 2.5mmol/L 0.5-1 mmol/L
Alkaline phosphatase 797 1U/L 108 - 306 IU/L
Blood bicarbonatelevels 36.9 mEg/L 24 - 34 mEqg/L

CD4 absol ute count 56 cells/mm? 500-1,500 cellmm?®
CD4% 1.64% 25% to 65%

Chest radiography revealed cardiomegaly and pulmonary vascul ar redistribution. ECG changesreveaed
sinustachycardia, left atrial enlargement, left ventricular hypertrophy, deep Q waveswith ST segment
depression. Echocardiography findingswere suggestive of marked |eft ventricledil atation with global
hypokinesia. Left ventricul ar g ection fraction was 15 - 20% and diffuseleft ventricular hypokinesia
was observed. L eft ventricular wallswere thin and areas of dyskinesiswere observed with severely
compromised |eft ventricular systolic function. Theleft atrium wasdilated, and mitral valveleaflets
showed sluggish movement. Doppler studies showed varying degreesof mitral regurgitation secondary
to left ventricular dilation and papillary muscle dysfunction which was suggestive of dilated
cardiomyopathy.

Congenital and acquired heart diseases|eading to cardiomyopathy secondary to severe aortic stenosis,
coarctation of aortaor congenital mitral valve dysplasia, and anomalous|eft coronary artery arising
from pulmonary artery (ALCAPA) were excluded. Serological tests for cardiotropic viruses
(coxsackievirus, adenovirus, herpessimplex virus, respiratory syncytia virus, and Epstein-Barr virus),
toxoplasmagondii, chlamydiatrachomatis and chlamydia pneumoniae were all negative. Theresults
of blood culturesand testsfor cytomegal ovirus antigenemiawere a so negative, ruling out theinfectious
aetiology leading to dil ated cardiomyopathy.

Patient recovered 6 months after changing the antiretroviral regimen to lamivudine 30 mg, abacavir
60 mg, and efavirenz 300 mg. Patient was al so given injection dobutamine 10mcg/kg/min once aday
for 3 days, furosemide 13mg 1V BD, injection ondansetron 2 mg IV SOS for the management of
DCM related symptoms.

Although AIDS itself could be associated with cardiomyopathy, development of DCM showed
reasonabl e temporal relationship to zidovudine intakein this case. Concomitant administration of
lamivudineto this patient along with zidovudineis known to increase the plasma concentration of
zidovudine contributing toitsmitochondrial toxicity.[ Considering thesefactors causdlity of thisadverse
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drug reaction isPOSSIBLE as per WHO UM C (World Health Organization Uppsala Monitoring
Centre) causality scale& NARANJO scale.

Discussion

Overall incidence of dilated cardiomyopathy in HIV patientsin Indiaisaround 9.25 %.1 In HIV-
infected patientsreceiving HAART therapy that includes zidovudine has shown an increased preval ence
of DCM.11

Dilated cardiomyopathy can appear as a spectrum of no symptoms, subtle symptoms or can develop
life-threatening problems such as arrhythmias, congestive heart failure. Infants and young children
usually haveirritability, failureto thrive, increased sweating especially with activities, pale colour,
faster breathing and/or wheezing. Our patient presented with the similar symptoms.

Several mechanisms have been proposed for HIV-associated cardiomyopathy. The presence of HIV
can cause cardiac damage because of direct infection of cardiac myocytes.[#2°1% Mitochondriaare
the primary target of the toxic effects of zidovudine as shown in many studies.'**? The zidovudine-
induced cardiomyopathy isthought to be amitochondrial toxicity caused by depletion of mitochondrial
DNA. Mitochondrial toxicity inhibitsHIV reversetranscriptase and DNA polymerase gamma. These
enzymes are responsible for mitochondrial DNA replication.[*34 High concentration of lactate
suggested mitochondrial damage, probably induced by zidovudine.*¥ Therank order of the effects of
NRTIsinhibiting DNA polymerase gammavarieswithin different human tissues but relatively consistent,
with zalcitabine, which are no longer in use, associated with the greatest degree of mitochondrial
toxicity, followed by didanosine, stavudine, and zidovuding*¥ Concomitant use of lamivudinewith
zidovudineincrease the plasma concentration of zidovudine and can cause mitochondrial toxicity.™
Use of lamivudine along with zidovudineisarisk factor which was present in our patient along with
the history of tubercul osisinfection.

While making thetreatment plan, benefits of medications must be weighed against their potential side
effects. Even with the significant declinesin mortality observed withimproved HAART therapy, there
isongoing problem of cardiomyopathy among HIV-infected children. zidovudine may cause progression
to cardiomyopathy and thusits risks and benefits should be carefully balanced for each child, and
aternative NRTI| may be considered. Additionally, long-term monitoring of cardiac function among
HIV-infected children may be warranted.

Themain goal of treating drug induced cardiomyopathy includes -withdrawal of suspected drug and
itsreplacement with better aternative, controlling signsand symptoms, stopping the disease progression,
reducing complicationsand therisk of sudden cardiac arrest.

Blood pressure can be lowered by giving ACE inhibitors, angiotensin |1 receptor blockers, beta
blockers, or calcium channel blockers. Betablockers, cal cium channel blockers, or digoxin can be
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used to maintain the heart rate. Antiarrhythmics help prevent arrhythmias. Diureticsused to relieve
oedema and anti coagulants can be used to preventsischemia.”

Coenzyme Q10 isan endogenously synthesised and diet-supplied lipid-soluble cofactor that functions
inthe mitochondrial inner membraneto transfer electronsfrom complexes! and |1 to complex 111. It
al so acts asamembrane antioxidant. Myocardial Coenzyme Q10 has been shown to be deficient in
myocardial tissue biopsiestaken from DCM heartswhen compared with normal hearts. Therapy with
coenzyme Q10isinphase4 clinical trial.[* MY K-491, an orally available small molecule allosteric
activator of myosin, is designed to increase cardiac contractility in patients with dilated
cardiomyopathy.MY K-491isin phase 1 clinical trial .l

Surgical management for patientswith disease refractory to medical therapy includes|eft ventricular
assist devices, cardiac biventricular pacing, automatic implantabl e cardioverter-defibrillators, ventricular
restoration surgery, heart transpl antation.™

To summarize, the patient was diagnosed to have AIDSin the last 4.5 years was on zidovudine,
lamivudine, efavirenz. He gradually devel oped dyspnoeaon exertion, decreased appetiteand irritability
for thelast 10 days. After ruling out congenital and acquired heart diseases as a cause of dilated
cardiomyopathy, it was diagnosed as zidovudine induced dilated cardiomyopathy. Suspected drug
(zidovudine) was withdrawn and replaced with abacavir and with the supporting treatment patient
recovered in 6 months.

Conclusion

Dilated cardiomyopathy can present with no symptomsor it can cause life-threatening problemssuch
asarrhythmias, congestive heart failure. So along with the anaemiathis side effect of the zidovudine
should bekept inthemindif achild presentswithirritability, increased sweating, pale colour, failureto
thriveand he/sheison zidovudine containing antiretroviral regimen one should awaysruleout zidovudine
induced DCM before commencing further on the management of the patient.
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PUBLISHED CASE REPORTSON ZIDOVUDINE INDUCED CARDIOMYPATHY

Compiled by Dr SmitaMali
Assistant Professor, Department of Pharmacology, LTMMC & GH, Sion, Mumbai-22.

1. Dilated Cardiomyopathy in an Adult Human Immunodeficiency Virus Type 1-Positive
Patient Treated with aZidovudine-Containing Antiretroviral Regimen.

Clinical Infectious Diseases 2003; 37:e109-11
TanumalJ, Ishizaki A, GatanagaH, Kikuchi Y,Kimura$S, Hiroe M, OkaS.

TanumaJet al has described a 36-year old woman infected with human immunodeficiency virustype
1 (HIV-1) who developed dilated cardiomyopathy (DCM) with histologically confirmed mitochondrial
damage whilereceiving anti-HIV-1 combination therapy that included nelfinavir, lamivudine, and
zidovudine. DCM resolved after discontinuation of the regimen, and cardiac function remained normal
after initiation of treatment with nelfinavir, lamivudine, and abacavir, which indicatesthat DCM was
induced by mitochondrial toxicity, most likely caused by zidovudine.

Thiscaseof histopathologically confirmed dilated cardiomyopathy was probably caused by zidovudine.
Thereasonsfor suspecting that zidovudine was the cause of the cardiac pathologic findings are as
follows: (1) the clinical symptoms appeared after the commencement of HAART that included
zidovudine, (2) theclinical signsand symptomsgradually improved 3 months after discontinuation of
the zidovudine-containing HAART regimen, and (3) cardiac function remained normal after the
introduction of new HAART regimen that included lamivudine, abacavir, and nelfinavir. Previous
stavudine treatment, which had been administered for 11 months before the change to zidovudine,
might have contributed to the devel opment of the cardiomyopathy. However, the clinical symptoms
appeared 20 months after the switch from stavudine to zidovudine. Therefore, zidovudine seemed to
have played akey rolein the pathogenesis of this case.

The mechanism of zidovudine-induced cardiomyopathy isthought to be mitochondrial toxicity caused
by zidovudine, made evident by depletion of mitochondrial DNA levels. In our case, we also found
severely atered mitochondriaon an electron micrograph. These changes and the high concentration
of lactate suggested mitochondrial damage, probably induced by zidovudine. Physicians should be
awareof the possibility of zidovudine- induced cardiac toxicity.

2.  Cardiomyopathy with Mitochondrial Damage Associated with Nucleoside Rever se-
Transcriptaselnhibitors.

N Engl J Med. 2002;347(23): 1895-6.

FrerichsF, DingemansK, Brinkman K.

In July 2000, a58-year-old man infected with the human immunodeficiency virus (HIV) began treatment
with highly activeantiretroviral therapy, whichinitially consisted of zidovudine, lamivudine, and ritonavir-
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boosted indinavir. After three months, a buffalo hump, anemia, and proximal muscle weakness
developed, and the regimen wastherefore switched to stavudine, lamivudine, and nevirapine. Because
of painin hislegs, stavudine was replaced with abacavir three months | ater.

In February 2001, the patient was admitted to our hospital because of progressive exertional dyspnea
and peripheral edema. Echocardiography showed severe dilated cardiomyopathy. Left-sided
catheterization showed normal coronary arteries, and amyocardial-biopsy specimen was obtained
through right-sided catheterization. Histol ogic examination showed hypertrophic myocardial tissue
without any signsof inflammation or infection. Electron microscopy findingswere highly suggestive of
selective mitochondrial damage.

Sincethe nucleos dereverse-transcriptaseinhibitorswith the greatest mitochondrial toxicity (stavudine
and zidovudine) had already been withdrawn shortly before admission, treatment with an angiotensin-
converting-enzymeinhibitor, furosemide, and digoxin was started. The patient's condition improved
slowly. Later echocardiographic study showed improvement in the cardiac dimensions.

Dilated cardiomyopathy isalso believed to be caused by adirect action of HIV on the myocardial
tissue or an autoimmune processinduced by HIV or possibly other cardiotropic viruses. In animal
models, thereisclear evidence of cardiomyopathy dueto the use of zidovudine, but in humans, such
an associ ation has been described only in children. In general, nucleosi de reverse-transcriptaseinhibitors
arenot believed to cause cardiomyopathy. However, nucleosidereverse - transcriptaseinhibitors- in
particular, za citabine, didanosine, stavudine, and zidovudine - can have mitochondrial toxic effectsin
several other tissues.

3.  Dilated cardiomyopathy in two adult human immunodeficiency positive (HIV+) patients
possibly related to highly activeantiretroviral therapy (HAART)

Eur J Med Res (2005) 10: 395-399

Breuckmann F, Neumann T, Kondratieva J, Wieneke H, Ross B, Nassenstein K, et al

Highly active antiretroviral therapy (HAART) has substantially improved the survival of patientswith
acuteimmunodeficiency syndrome (A1DS) what resulted in asignificant reduction of morbidity and
mortality of HIV+ patients. But prolonged survival of HIV+ individualsisalso associated with an
increase of adverse effects by the treatment itself. An association between AIDS and dilated
cardiomyopathy has been well-established. Severe stages of cardiomyopathy represented by NY HA
functional classes|l1-1V could be observed in ahigh number of patientsespecially inthepre-HAART
era. Simultaneoudly, the use of antiretroviral drug therapy has been suggested to contributeto cardiac
adverse effectsincluding acute onset heart failure, chronic dilated cardiomyopathy, coronary heart
disease and arrhythmias. Following aretwo cases of severely reduced left ventricul ar function detected
inthe screening of 132 HIV+ individuals of the German heart failure network.
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Features Patient 1 Patient 2
Age 48 51
Gender Male Male
Duration of AIDS 10 years 7 years

Highly active antiretroviral
therapy (HAART) regimen

zidovudine 300 mg + lamivudine
150 mg (twice daily)+atazanavir
sulfate 400 mg (once daily)

zidovudine 300 mg + lamivudine
150 mg (twicedaily) + nelfinavir
750 mg (thrice daily)

Clinical presentation

Progressive exercise-induced
dyspnoea (NYHA 111-1V),
extensive central and peripheral

Progressive angina pectoris,
exercise-induced dyspnoea
(NYHA 11-111) and

oedema and a poor overall lymphadenopathy.
condition.
Medical history Interstitial plasmacell NIL

pneumonia, cytomegal ovirus
retinitisand colitis, infectious
hepatitis B

Electrocar diograghy
results

Left bundle branch block

L eft bundle branch block,
ventricular arrhythmia

Echocardiography features

Left ventricular systolic
dysfunction with an gjection
fraction of 22%

Severely dilated left ventricle
with ahighly reduced ejection
fraction of 28%, aglobal left
ventricular hypokinesia

Myocardial biopsy

Hypertrophy, myocyte degene-
ration and increased diffuse
interstitial fibrosis, without any
signs for acute or chronic
myocarditis.

Myocardial fiber hypertrophy
and myocyte degeneration
without any signs for acute or
chronic myocarditis.

Brain natriuretic peptide | 1270 pg/ml 339 pg/ml
levels

(normal level < 100 pg/ml)

Serum lactate levels 4.9 mmol/L 1.2 mmol/L

(normal range: 0.5 -
2.2 mmol/L)

Diagnosis

HAART-associated dilated
cardiomyopathy

HAART-associated dilated
cardiomyopathy

Change in HAART
regimen

Not made as per genotypic
resistance analysis

Not made as per genotypic
resistance analysis

Therapy for cardiac
ailment

Biventricular implantable
cardioverter defibrillator

Biventricular implantable
cardioverter defibrillator
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4. Dilated cardiomyopathy in azidovudine-treated AIDS patient.

Cardiovasc Pathol. 1992 Oct-Dec; 1(4): 317-20.
d'Amati G KwanW, LewisW.

The pathogenesis of dilated cardiomyopathy in acquired immunodeficiency syndrome (AIDS) ispoorly
understood. We report a case of an HIV-positive, 45-year-old homosexua maletreated with high-
dose azidothymidine (AZT, 1,200 mg/day) for two years prior to development of AIDS. He
subsequently manifested symptoms of congestive heart failure with left ventricle dilation and a20%
gection fraction. Anendomyocardia biopsy showed no active myocarditis, but intramyocytic vacuoles
were found. Transmission el ectron microscopy reveal ed mitochondrial cristae with distortion and
myofibrillar loss. Theclinical consideration wasdilated cardiomyopathy inAIDS. HisAIDSworsened
and hedied in October 1991. Autopsy revealed a100-ml pericardial effusion, cardiomegaly, and
biventricular dilation. Vacuolar changesin cardiac myocyteswere present. Pathol ogic findings support
adiagnosisof AZT-induced cardiotoxicity.
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REGULATORY UPDATEAND MEDICAL NEWS

Compiled by Dr Jaisen L okhande
Assistant Professor, Department of Pharmacology, LTMMC & GH, Son, Mumbai

Thefollowing arethelist of the adverse effectsrecently identified by the respective heath agencies
and the recommendations given for changesin the product information sheets.

1.  Atypical antipsychotics: Potential risk of sleep walking and sleep-related eating disor der

Based on thereview of the cases worldwide, Health Canadarecommended that the product
safety information for all atypical antipsychotics should be updated to include risks of sleep
walking (SW) and sleep-related eating disorder (SRED).

2. Azithromycin: Risk of acute generalized exanthematouspustulosis

TheMinistry of Health, Labour and Welfare (MHLW) and the Pharmaceuticalsand Medical
DevicesAgency (PMDA) have announced that the package insert for azithromycin has been
updated toincludetherisk of acute generalized exanthematous pustulosisasaclinically significant
adversereaction.

3. Doxycycline: Risk of fixed drug eruptions

The Saudi Food and Drug Authority (SFDA) has updated the summary of product characteristics
and patient information |eaflet for doxycyclineto includetherisk of fixed drug eruptions (FDE).

4.  Palivizumab: Risk of thrombocytopenia

The MHLW and the PM DA have announced that the package insert for palivizumab has been
updated to includetherisk of thrombocytopeniaasaclinically significant adversereaction.

5.  Warfarin: Risk of calciphylaxis

The MHLW and the PMDA have announced that the package insert for warfarin has been
updated to include therisk of calciphylaxis (asyndrome of calcification of the blood vessels,
blood clotsand skin necrosis) asaclinically significant adversereaction.

6. Methylprednisoloneinjectionscontaininglactose: Contraindication to patientsallergic
tocow'smilk proteins.

Asper the European MedicinesAgency (EMA), the product information for methylprednisolone
injections containing lactose will berevised to include acontra-indication in patientsallergic to
cow'smilk proteins.

7.  Paracetamol (modified- or prolonged-release): Modified- or prolonged-release
prepar ations should be suspended from marketing

The EMA hasrecommended that modified- or prolonged-rel ease paracetamol products should be
suspended from the market. Thisisin view of the risks to patients from the complex way these
medi cines rel ease paracetamol into the body after an overdose.

Reference: WHO Pharmaceuticals Newsletter.2017 [cited 2017 December 11].(2) Available from:http:/
/www.who.int/medicines/publications/WHO-Pharmaceuticals Newsletter No5 2017.pdf?ua=1
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MATCH THE FOLLOWINGDRUGWITH ITSADVERSE EFFECT.

Dr. SharmadaNerlekar*, Dr. Abhilasha Rashmi*
*- Associate Professor, Department of Pharmacology, LTMMC & GH, Sion, Mumbai-22.

L oracarbef

Ifosfamide

Raloxifene

Gdtifloxacin

Zoledronate

Mianserin

Amiodarone

Sildendfil

Hydraazine

High dose corticosteroid
Prolonged phenytoin use
Midazolam

Anastrozole
Vancomycin

Filgragim

m O O @

m

© z =

Hot flushes
Osteonecrosisof jaw
Goiter

Rashesinkids
Druginduced Lupus
Rickets

Neurotoxic
Unpredictable hypoglycemia
Ataxiainelderly
Blood dyscrasias
Arthrdgia
Splenomegaly
Kidney damage
Suddenlossof vision

Necrosis of femur head
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ALPHABET 'P' PUZZLE
Dr. Abhilasha Rashmi*, Dr. Shar mada Nerlekar**

* Assistant Professor,** Associate Professor,,
Department of Pharmacology, LTMMC & GH, Sion, Mumbai - 22

1Q
2 Q
3 Q
4 Q
5 Q
6 Q
7 Q
8 Q
9 Q
10 Q
1.  Amongall antimalaria drugsused for treatment of resistant cutaneous|upus, istheonly onewhich does not cause
retinopathy.
2. With minor side effectslike dry mouth, thirst and polyuria, like Tolvaptan and Conivaptan are found efficacious

in treating hyponatremia associated with SIADH, CHF and cirrhosis.

3. Though the soft gelatin capsule formulation of this HIV protease inhibitor has threefold greater oral bioavailability, nausea/
vomiting/diarrhea and other gastrointestinal side effects are more prevalent with thisformulation.

4.  Atovaguone, a highly lipophilic analog of , should not be coadministered with Tetracycline as it leads to 40%
reduction in plasma concentration of Atovaguone.

5. Minor skin reactions are the only adverse reactions seen with this Imidazoquinoline, topically givenimmune response modifier,
which is having orphan drug status in the treatment of Cutaneous T Cell Lymphoma.

6. Bulaquine, a congener of developed in CDRI, Lucknow, is found safe in patients with G-6PD deficiency, as

compared to

7. Duetoits consistency, aspiration of Paraffin may take place, particularly if taken at night for prolonged period,
leading to lipoid pneumonia.

8. Amongal substances, Gadolinium based contrast agents (GBCA) should be avoided in patients with severe kidney

disease because of the risk of nephrogenic systemic fibrosis.

9. depletion results in mitochondria dysfunction, activation of apoptotic pathways & promotion of oxidative
stress, which are regarded as possible mechanisms of myopathies associated with Statin use.

10. Also known as Nociceptin, this novel opioid receptor is involved in inhibition of pain- facilitating as well as analgesia-
facilitating neuronsin Rostral Ventromedial Medulla.

ALPHABET 'P' PUZZLE: ANSWERS :

1. Quinacrine 6. Primaquine

2. Aquaretics 7. QilyLiquid

3. Saguinavir 8. Radiopaque

4. Ubiquinone 9. CoenzymeQ10
5. Resquimod 10. OrphaninFQ
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NOTES




We would like to request all the clinical departments to contribute in ADR reporting.

Please feel free to contact us for the same.

Names Phone No. E-mail

Dr. Sudhir Pawar 3162 dr.sudhirpawar @ gmail.com
Dr. Neha Kadhe 3206 drkadhe @ gmail.com

Dr. Manjari Advani 3205 manjari.advani @gmail.com

Dr. Jaisen Lokhande 3164 dr_jaisen @yahoo.co.in,

Dr. Swati Patil 3161 drswati246 @ gmail.com

Dr. Smita Mali 3161 mali.drsmita@ gmail.com

Dr. Harshad Katyarmal 3161 hkkt74 @gmail.com

Dr. Monica Bhanushali 3161 monix.291 @gmail.com

Dr. Neha Shende 3161 nehashende37 @rediffmail.com

Address for correspondence :

Dr. Sudhir Pawar
Department of Pharmacology,
College Building, LTMMC & LTMGH,
Sion, Mumbai-400022.
Tel.: 022-2406 3160 « E-mail: Itmghbulletin@gmail.com
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