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3D printing, also called stereolithography, has predominantly been used in

custom prosthetics and dental implants. Here are three ways 3D printing could
change the pharmaceutical world:
1. Personalized drug dosing

The idea is to produce personalized 3D printed oral tablets. A doctor or a pharmacist would be able to use each patient's
individual information — such as age and gender — to produce their optimal medication dose, rather than relying on a
standard set of dosages. 3D printing may also allow pills to be printed using a combination of drugs to treat multiple
ailments at once. The idea is to give patients one single pill that offers
treatment for all their needs!
Depicted here is the first 3D drug printed by Aprecia Pharmaceuticals.
2. Unique dosage forms
The idea would be to use inkjet-based 3D printing technology to create
limitless dosage forms. The process to create novel dosage forms has
already been tested for many drugs.
3. More complex drug release profiles
Drug release profiles explain how a drug is broken down when taken by the patient. 3D printing makes it possible to print
personalized drugs that facilitate targeted and controlled drug release by printing a binder onto a matrix powder bed in
layers. This creates a barrier between the active ingredients, allowing researchers to study the variations of the release more
closely.

Dr. Chandresh B. Dumatar
Associate Professor,
Department of Pharmacology,
B. J. Medical College, Ahmedabad
Image Source:
https://www.multivu.com/players/English/7764551-aprecia-pharmaceuticals-spritam/image/spritam-product-shot-1-HR.jpg
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The COVID-19 Pandemic
The outbreak of nCOVID-19 was first noticed in the Wuhan City, Hubei Province of China. Wuhan is the capital of the
Hubei Province with a population of approximately 11 million. A cluster of pneumonia of unknown aetiology was identified
in the city on 29th December, 2019. From 31 December 2019 to 3 January 2020, a total of 44 cases were reported to WHO by
the national authorities. During this period, the causal agent was not identified. A new type of coronavirus was isolated on 7
January, 2020 and on 12th January, 2020, China shared the genetic sequence of the novel coronavirus for countries to use in
developing specific diagnostic kits. The novel coronavirus was eventually given the official name SARS-CoV-2. The first
cases of COVID-19 infection outside China were reported in Thailand (January 13), Japan (January 15) and South Korea
(January 20).On January 23, Wuhan and other cities in the region were placed under lockdown by the Chinese Government.
Since then, nCOVID-19 has spread to many countries and cases have been reported in all world regions. By March, it had
developed into a global pandemic as per the WHO. The Indian government announced a complete lockdown of the country
on 24th March, for 21 days (i.e. up to 14th April, 2020). As of 2nd Apr 2020, the pandemic has spread across 206 countries, with
928437 confirmed cases and 46891 reported deaths.
nd

The COVID-19 pandemic report as on 2 April 2020

Entity
World
China
India
Italy
Japan
Nepal
Pakistan
Russia
Singapore
South Africa
South Korea
Spain
Sri Lanka
United Arab
Emirates
United Kingdom
United States

Total confirmed cases
of COVID-19
928437
82395
1965
110574
2178
5
2291
2777
1000
1380
9976
102136
143

Total confirmed deaths due
to COVID-19
46891
3316
50
13157
57
0
31
24
4
5
169
9053
2

664

6

29474
216721

2532
5138

References: 1. WHO Situation Reports (https://www.who.int/emergencies/diseases/novel-coronavirus2019/situation-reports) 2. Our World In Data (https://ourworldindata.org/)

Prophylaxis of nCOVID-19 infection
The National Task Force for COVID-19 constituted by the Indian Council of Medical Research recommends the use of
hydroxychloroquine for prophylaxis of SARS-CoV-2 infection for high risk populations. Chemoprophylaxis is
recommended in the following high risk populations:
·

Asymptomatic health care involved in the care of suspected or confirmed cases of COVID-19.

·

Asymptomatic household contacts of laboratory confirmed cases.
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Dose:
Ÿ Asymptomatic healthcare workers involved in the care of suspected or confirmed cases of COVID-19: 400 mg twice a

day on Day 1, followed by 400 mg once weekly for next 7 weeks to be taken with meals.
Ÿ Asymptomatic household contacts of laboratory confirmed cases: 400 mg twice a day on Day 1, followed by 400 mg

once weekly for next 3 weeks; to be taken with meals.
Exclusion/contraindications:
Ÿ The drug is not recommended for prophylaxis in children under 15 years of age.
Ÿ The drug is contraindicated in known cases of retinopathy and persons with known hypersensitivity to
hydroxychloroquine or 4-aminoquinolone compounds.

Reference:https://icmr.nic.in/sites/default/files/upload_documents/HCQ_Recommendation_22nd
Treatment recommendations of nCOVID-19 infection
Ÿ There are no proven or approved treatments for COVID-19. The following treatment plans are suggested by various

associations/ organizations on the basis of information available till date.
Treatment recommendation by International Pulmonologist's Consensus on Covid-19

Severity of Illness
Mild illness
without any risk factors/ co -morbidities

Moderate illness
• Dyspnoea
• Hypoxemia
• Infiltra tes/ consolidation on chest
X ray/ CT scan

Critical illness
• Mechanically ventilated patients
• Multi lobar/ bilateral lung
consolidation
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Plan
• Outpatient care
• Strict home quarantine
• Supportive care
•Assess patient’s clinical condition via telephonic
conversation/ using telemedicine facility
• Admit in hospital isolation room
• Supportive care
• Start empirical antibiotics as per local community
acquired pneumonia treatment guidelines
• Oseltamivir 75/150mg BD
•Consider
starting
Hydroxychloroquine
or
Lopinavir/Ritonavir (If evident risk factors for progression
of disease are present)
• Remdesivir (for compassionate use only)
• Tocilizumab can be considere d (check IL -6 level prior to
starting Tocilizumab), especially in patients with evidence
of cytokine release syndrome.
• Continue IV antibiotics and supportive care
• Rule out ventilator associated pneumonia/ catheter related
infections and other secondary
bacterial/viral/fungal
infections
• Rule out differentials of non –resolving pneumonia
•In ventilated patients: follow ARDSNET protocol strategy
•Consider Extra Corporeal Membrane Oxygenation
(ECMO) , if need arises
• Refractory or progressive cases in I CU: Interferon beta
1b can be considered, in combination with an anti -viral
(Lopinavir/Ritonavir) and Hydroxychloquine
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Guideline on Clinical Management of nCOVID-19, Health and Family Welfare Department, Government of
Gujarat (Published: 28/03/2020):
Ÿ Consider empiric antimicrobial treatment for bacterial pneumonia

(Inj. Ceftriaxone 1gm IV in 100 ml normal saline OD and/or Tab. Azithromycin 500 mg OD for 3 to 5 days)
Ÿ Mixed infections are documented in current COVID-19 outbreak such as COVID 19, community acquired bacterial

pathogen and Influenza.
Ÿ Treat the suspected influenza cases.
Ÿ Treat the co infections.
Ÿ Routine Corticosteroids use should be avoided unless these are indicated for other reasons such as exacerbation of

asthma, COPD & refractory septic shock.
Ÿ Darunavir/ ritonavir, IvIG, ribavirin and nitazoxanide are not recommended at the moment due to unclear role in

treatment of nCOVID-19.
Severity of
Clinical criteria
illness
Mild Disease  Simple URI symptoms
(URTI)
SpO2> 90% (>95% for
pregnant woman) at rest
and on short walk
 No radiological evidence of
pneumonia
Mild disease  SpO2< 90 %(>95% for
(URTI)
pregnant woman)
with
risk  No radiological evidence of
factors:
pneumonia
Age> 60 yrs,
Diabetes
Mellitus,
Renal Failure,
Chronic Lung
disease,
Immunocompromised
patients
Moderate
 SpO2<90% (>95% for
Disease
pregnant woman)
 Radiological evidence
of pneumonia
Severe
 Require ventilator care
Disease With
ARDS and/
or MODS

Suggested potential
treatment options
 Supportive care and
symptomatic
treatment
(paracetamol is preferred)
 Regular monitoring of
clinical status including
SpO2
 Supportive care
 Regular monitoring of
clinical status including
SpO2
 Repeated CXR to detect
early lung involvement.
 Oral Hydroxychloroquine
(HCQ) 400mg 12 Hr 2
dose, followed by 400 mg
PO daily for 5 -10 days

Remarks
None

 Treatment of co -morbid
conditions.
 Check, G6PD and ECG
prior to, at and after HCQ
treatment
Review
for
interactions

 Oral HCQ 400mg 12Hr 2
dose, followed by 400 mg
PO daily for 5 - 10 days

As above

 Oral HCQ 400mg 12 Hr 2
dose, followed by 400 mg
PO daily for 5 - 10 days

As above

drug

References:
1. https://www.anmm.org.mx/descargas/INTERNATIONAL-PULMONOLOGISTS-CONSENSUS-ON%20-COVID-19.pdf
2. https://gujhealth.gujarat.gov.in/Portal/News/1123_1_Guidelines-on-Clinical-management-of-COVID-19-300320.pdf
In addition, guidelines for management of COVID 19 in adult and pediatric inpatients by University of Michigan can be
found at: http://www.med.umich.edu/asp/pdf/adult_guidelines/COVID-19-treatment.pdf
Dr. Shamil Sheth, Dr. Jahnavi Pathak, Dr. Rudri Modi
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Role of Hydroxychloroquine in SARS CoV2 infection
Hydroxychloroquine (HCQ) is a weak basic drug and a

Adverse Reactions:

strong immunomodulator. It can increase the intracellular

Ÿ GI upset (Vomiting, diarrhoea)

pH and inhibit lysosomal activity in antigen-presenting

Ÿ Headache

cells (APCs), thus preventing antigen processing and

Ÿ Visual disturbances

MHC class II-mediated auto-antigen presentation to T

Ÿ Urticaria

cells. This results in

Ÿ Overdose can lead to cardiac toxicities (Hypotension,

reduced T cell activation,

differentiation and expression of co-stimulatory proteins

vasodilatation, cardiac arrhythmias, cardiac arrest)

and cytokines produced by T cells and B cells such as IL-1,

Ÿ Prolonged use leads to headache, diplopia, blurring of

IL-6 and TNF. Due to the altered pH of endosomes and

vision, bleaching of hair, confusion, convulsions, wide

interrupted binding between toll-like receptors (TLR7 and

QRS complex and abnormal T wave.

TLR9) and their RNA/DNA ligands, TLR signalling is

Ÿ Retinopathy, Bull's eye maculopathy and ototoxicity

also suppressed.

can be observed with prolonged high doses ( > 1 g/kg).

In the cytoplasm, HCQ interferes with the interaction

Important Drug Drug interactions:

between cytosolic DNA and the nucleic acid sensor cyclic

Concomitant administration of HCQ and digoxin/

GMP-AMP synthase (cGAS). As a result, both TLR

cyclosporin can result in increased serum digoxin /

signalling and cGAS stimulation of interferon genes (the

cyclosporine levels. HCQ can enhance the hypoglycemic

STING pathway) are impeded by HCQ, subsequent pro-

effect of insulin or antidiabetic drugs, which may require a

inflammatory signalling activation and production of

dose reduction of latter drugs. HCQ prolongs the QT

cytokinesare affected, which can benefit cytokine storm

interval and it should not be co-administered with other

seen in cases of SARS-CoV-2 infection.

drugs with a potential to induce cardiac arrhythmias.

In addition to immune modulator action, HCQ inhibits

Lopinavir/ ritonavir can increase the levels of HCQ and

receptor binding and membrane fusion, required for cell

lead to subsequent toxicity. Co-administration of HCQ

entry by corona viruses. Once HCQ enters a cell, it is

with other antimalarials known to lower the convulsion

concentrated in organelles with low pH, such as

threshold (e.g., mefloquine) can increase the risk of

endosomes, Golgi vesicles and lysosomes. HCQ shows a

convulsions. Antiepileptics: HCQ can interfere with the

lower level of tissue accumulation, which explains that

activity of anti-epileptic drugs, if co-administered.

HCQ is associated with less adverse events than CQ. Also,

Antacids and kaolin are known to interfere with the

HCQ should also be preferred over CQ in pregnant

absorption of chloroquine (a structurally related

women infected with SARS-CoV-2. Currently, it is being

compound). This interaction can't be ruled out for HCQ.

employed for prophylaxis and treatment of nCOVID-19
infection.

Dr. Jaydeepsingh Gohil

Origin of the word ‘Quarantine’
Ibn Sina, (980-1037) was a Persian scholar of medicine who is regarded as the father of early
modern medicine. It was him who first came up with the idea of quarantine to prevent spread
of diseases. He suspected that some diseases were spread by microorganisms.To prevent
human-to-human transmission, he proposed the method of isolating people for 40 days, a
method which he called as al-Arba'iniya (“the forty”). Traders from Vanice heard about this
successful method and applied it in Italy. They named it “quarantena” (“the fourty” in
Italian), from which the word “quarantine” is derived .
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Novel Drug Approvals by USFDA during October to December 2019
Ÿ Trifarotene (Retinoic acid receptor agonist): for Topical treatment of acne vulgaris in patients 9 years of age and older

(04/10/2019).
Ÿ Brolucizumab-dbII (human VEGF inhibitor):

for the treatment of Neovascular (wet) Age-related Macular

Degeneration (AMD) (07/10/2019).
Ÿ Afamelanotide (melanocortin receptor agonist): to increase pain free light exposure in adult patients with a history of

phototoxic reactions from erythropoietic protoporphyria (EPP) (8/10/2019).
Ÿ Fluorodopa (fluorinated form of L-Dopa): for use in positron emission tomography (PET) to visualize dopaminergic

nerve terminals in the striatum for the evaluation of adult patients with suspected Parkinsonian syndromes (10/10/2019).
Ÿ Lasmiditan succinate (5-HT1F receptor agonist): for acute treatment of migraine with or without aura in adults

(11/10/2019).
Ÿ Elexacaftor, tezacaftor, ivacaftor (CFTR protein modulators): Indicated for the treatment of cystic fibrosis (CF) in

patients aged > 12 years of age who have at least one F508del mutation in the cystic fibrosis trans-membrane
conductance regulator (CFTR) gene (21/10/19).
Ÿ Air polymer-type A (echogenic contrast agent): to assess the patency of fallopian tubes in women with known or

suspected infertility (07/11/2019).
Ÿ Luspatercept–aamt (erythroid maturation agent): for the treatment of anemia in adult patients with beta thalassemia who

require regular red blood cell transfusions (8/11/2019).
Ÿ Zanubrutinib (small molecule inhibitor of Bruton's tyrosine kinase (BTK)): to treat patients with mantle cell lymphoma

(14/11/2019)
Ÿ Cefiderocol (siderophore cephalosporin): to treat patients with complicated urinary tract infections who have limited or

no alternative treatment options (14/11/2019).
Ÿ Carizanlizumab-tmca (selectin blocker): to reduce the frequency of vaso-occlusive crises in adults and pediatric patients

aged 16 years and older with sickle cell disease. (15/11/2019)
Ÿ Givosiran (aminolevulinate synthase 1-directed small interfering RNA): indicated for the treatment of adults with acute

hepatic porphyria (20/11/2019).
Ÿ Cenobamate (precise mechanism is unknown; suggested mechanisms include inhibition of voltage-gated sodium

currents and positive allosteric modulation of GABAA ion channel): indicated for the treatment of partial-onset seizures
in adult patients (21/11/2019).
Ÿ Voxelotor (Hemoglobin S polymerization inhibitor): indicated for the treatment of sickle cell disease in adults and

pediatric patients 12 years of age and older (25/11/2019).
Ÿ Golodirsen (antisense oligonucleotide): for the treatment of Duchenne muscular dystrophy (DMD) in patients who have

a confirmed mutation of the DMD gene that is amenable to exon 53 skipping (12/12/2019).
Ÿ Enfortumabvedotin-ejfv (Nectin-4-directed antibody and microtubule inhibitor conjugate) for the treatment of adult

patients with locally advanced or metastatic urothelial cancer who have previously received a programmed death
receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor, and a platinum-containing chemotherapy in the
neoadjuvant/adjuvant locally advanced or metastatic setting (18/12/2019).
Ÿ Brilliant Blue G Ophthalmic Solution (disclosing agent): indicated to selectively stain the internal limiting membrane

(ILM), making it easier to visualize for removal (20/12/2019).
Ÿ Lumateperonetosylate (Atypical Antipsychotic possibly acting as antagonist at central 5-HT2A receptors and

postsynaptic D2 receptors): for the treatment of schizophrenia in adults (20/12/2019).
Ÿ Lemborexant (orexin receptor antagonist): for the treatment of adult patients with insomnia, characterized by difficulties
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with sleep onset and/or sleep maintenance (20/12/2019).
Ÿ Fam-trastuzumabderuxtecan-nxki (HER2-directed antibody and topoisomerase inhibitor conjugate): for the treatment

of adult patients with unresectable or metastatic HER2-positive breast cancer who have received two or more prior antiHER2-based regimens in the metastatic setting (20/12/2019).
Ÿ Ubrogepant (calcitonin gene-related peptide receptor antagonist): for the acute treatment of migraine with or without

aura in adults (23/12/2019).

Novel Drug Approvals by the CDSCO, New Delhi, during October to December 2019
Ÿ Acalabrutinib (inhibitor of Bruton's tyrosine kinase): for the treatment of patients with mantle cell lymphoma (MCL)

who have received at least one prior therapy (18/10/2019).
Ÿ Abemaciclib (inhibitor of cyclin-dependent kinase (CDKs) 4 and 6): Indicated as monotherapy for treatment of adult

patients with HR-positive, HER2- negative advanced or metastatic breast cancer with disease progression following
endocrine therapy and prior chemotherapy in the metastatic setting (18/11/2019).
Ÿ Ripasudil (inhibitor of ROCK-1 and ROCK-2): for the treatment of glaucoma and ocular hypertension when other

medicines have insufficient effect or cannot be used (20/11/2019).
Ÿ Diperoxochloric acid (disinfectant and skin growth stimulant): Indicated for wound healing in diabetic neuropathic

ulcers and venous ulcers (20/11/2019).
Ÿ Endoxifen citrate (selective estrogen receptor modulator): for acute treatment of manic episodes with or without mixed

features of Bipolar I disorder (10/12/2019).
Ÿ Azelnidipine (calcium channel blocker): for treatment of Stage II Hypertension (10/12/2019).
Ÿ Genopep (unknown mechanism): for treatment of burns, antimicrobial therapy, scar prevention/reduction (11/12/2019).
Ÿ Alalevonadifloxacin mesylate and levonadifloxcin (fluroquinolones): In adults (≥ 18 years of age) for the treatment of

Acute Bacterial Skin and Skin Structure Infections (ABSSSI) including diabetic foot infections and concurrent
bacteraemia caused by susceptible isolates of the following: Gram-positive organisms:- Staphylococcus aureus
(methicillin-resistant, methicillinsusceptible, quinolone-resistant, quinolone-susceptible isolates), Streptococcus
pyogenes, Enterococcus faecalis, Streptococcus dysgalactiae ssp. dysgalactiae, Streptococcus agalactiae (13/12/2019).
Ÿ Midodrine hydrochloride (α1 agonist action): for the treatment of symptomatic orthostatic hypotension (26/12/2019).
Ÿ Lorlatinib (ALK and ROS1 kinases inhibitor): For treatment of ALK fusion gene positive unresectable advanced and/or

recurrent non-small cell lung cancer with resistance or intolerance to ALK tyrosine kinase inhibitor(s) (26/12/2019).
Dr. Bhumika Ahir, Dr. Kaushal Joshi, Dr. Jaimin Chaudhari

Academic Scholarships
Ÿ Dr. Chetna Desai (Professor and Head) is invited as Member of Board of Studies, Department of Pharmacology, Faculty

of Health Sciences, Manipal Academy of Higher Educations, Manipal.
Ÿ Dr. Jigar Kapadia (Assistant Professor) delivered a guest lecture on 'Roles and responsibilities of sponsor and

investigator' during a workshop on GCP training at K. B. Institute of Pharmaceutical Education and Research ,
Gandhinagar on 1st October, 2019.
Ÿ Dr Shruti Patel (resident doctor) presented a poster titled "A Study of Drug Utilization Pattern in Medical Intensive Care

Unit of a Tertiary Care Teaching Hospital" at ISRPTCON 2019 held at Kolkata on 29th November 2019.
Ÿ Dr. Rima kanjiya(resident doctor) presented a poster entitled “Student feedback: an effective tool to evaluate teachers”

at 11th National Conference on Health Professions Education held from 21st to 23rd November 2019 at KLE centenary
convention centre, KAHER's Jawaharlal Nehru Medical College, Belagavi.
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Ÿ Dr. Jaydipsinh Gohil (resident doctor), Third year resident, won Uppsala prize for second position in paper presentation

entitled “ An evaluation of Trigger Tool Method for adverse drug reaction monitoring at a tertiary care teaching hospital”
at National conference on Pharmacovigilance “Ayushsuraksha 2019” held at Gujarat Ayurved University, Jamnagar
during November 2019.

Guidelines for CAP

Updates around the world

Ÿ The American Thoracic Society (ATS) and Infectious Diseases Society of America (IDSA) issued clinical practice

guidelines for community acquired pneumonia (CAP) in adults in October 2019.Following are the salient features:
Ÿ Diagnosis:
Ÿ Routine sputum culture and Gram stain are not recommended in adult outpatients with CAP
Ÿ In hospitalized patients, pre-treatment Gram stain and culture of respiratory secretions are recommended in adults with

severe CAP (particularly in intubated patients) or who meet one of the following conditions: 1. Patient is currently
receiving empirical treatment for MRSA or P. aeruginosa 2. Patient has previously had MRSA or P. aeruginosa
infection, especially of respiratory tract 3. Patient was hospitalized within preceding 90 days and received parenteral
antibiotics for any reason.
Ÿ Routine urine testing for pneumococcal and legionella antigen is not recommended in adults without severe CAP
Ÿ Empiric antibiotic therapy is recommended in adults with clinically suspected and radiographically confirmed CAP,

regardless of patient's initial serum pro-calcitonin level.
Ÿ Routine follow up chest imaging not recommended in adults with CAP whose symptoms resolve within 5-7 days

Treatment
Outpatients antibiotic regimens
Drug of choice

Amoxicillin 1 g three times daily OR
Doxycycline 100mg twice daily
Alternative
Macrolides : Azithromycin 500mg on day1 and then 250mg daily or
Clarithromycin 1 g daily
Adults with CAP who have co-morbidities
Combination
Amoxicillin+clavulanate (500mg+125mg) 3 times daily
therapy
OR Cephalosporin (cefpodoxime 200mg twice daily or
cefuroxime
500mg twice daily)
+
Macrolide (Azithromycin 500mg on day one then 250 mg daily/
Clarithromycin /doxycycline)
Monotherapy
Respiratory fluoroquinolone (levofloxacin 750mg/day or
moxifloxacin
400mg/day orgemifloxacin 320mg/day)
Inpatients antibiotic regimens
Drug of choice
§Combination therapy Ampicillin+sulbactam 1.5-3 g every 6
hours
OR cefotaxim 1-2 g every 8 hours, ceftriaxone 1-2 g daily and macrolide
Azithromycin 500mg/day
§Monotherapy with fluoroquinolone - levofloxacin 750mg/day

Ÿ Routine addition of anaerobic coverage for suspected aspiration pneumonia is not recommended except when lung

abscess or empyema is suspected
Ÿ Empiric treatment for MRSA : Vancomycin (15 mg/kg every 12 hourly) OR Linezolid (600mg every 12 hourly)
Ÿ Empiric treatment for P aeruginosa : Piperacillin- tazobactam (4.5 g every 6 hours) OR cefepime (2 g TDS) OR

ceftazidime (2 g TDS) OR aztreonam (2 g TDS) OR meropenem (1 g TDS) OR imipenam (500mg QID)
Ÿ Anti-influenza treatment (Oseltamivir) should be prescribed to all adults with CAP who test posistive for influenza,

regardless of hospitalization status.
Dr. Madhavi Vermora, Dr. Kaushal Panchal
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From Poison to remedy

“Botulinum Toxin, a form of which is used for BOTOX, is the most acutely toxic substance known: half a pound is
enough to kill the entire world's population.”
In the late 18th and early 19th century, many cases of food poisoning were detected in the Kingdom of Wurttemberg following
consumption of meat and half-cooked sausages. The cases were attributed to a lack of adequate sanitary measures in food
production due to poverty created by Napoleonic wars. The 'sausage poisoning' caused mydriasis and progressive muscle
weakness in the affected patients; which led many scientists to suspect that it was caused by an atropine like substance.
Justinus Kerner (Image 1), A 29 years old medical officer living in the same town, studied these
cases and published a monograph on 'sausage poisoning' in 1820, describing a summary of 76
cases. A second monograph was published by Kerner in 1822, in which he described 155 case
reports and also suggested the action of the poison. In this monograph, Kerner described the
clinical presentation of botulism (autonomic disturbances such as mydriasis, decrease in
lacrimation and salivation and gastrointestinal and bladder paralysis). He noted that similar
manifestations can be elicited in animals such as fly, frog, cats, dogs etc. by feeding these

Image 1: Justinus
Kerner

animals extracts of contaminated sausages. Kerner went on to experiment on himself by placing
a few drops of sausage extract on his tongue, following which he developed a paralysis of laryngeal and pharyngeal muscles
and sensation of choking. From his case studies and experiments, Kerner deducted that the poison acts by interruption of
motor and autonomic nerve signal transmission. He concluded: “The nerve conduction is brought by the toxin into a
condition in which its influence on the chemical process of life is interrupted. The capacity of nerve conduction is
interrupted by the toxin in the same way as in an electrical conductor by rust.” Kerner hypothesized that: i) The toxin
develops in anaerobic condition. ii) It acts on motor and autonomic nervous system. iii) It is lethal in very minute dose as
well. He suggested that small doses of this toxin can be potentially useful in conditions with pathological over-activity of
nervous system such as motor hyperkinesia, glandular hypersecretion, etc. Although he did mention that all the indications
are hypothetical and further studies are required for approval.
Botulism is caused by Clostridium botulinum. The bacterium, found in soil and water, was first
discovered by Emile Pierre Marie van Ermengem (Image 2) in December 1895 following an
outbreak of botulism in a small Belgian village of Ellezelles. He had named the bacterium as
“Bacillus botulinus” (Botulus being a Latin word for sausage). Botulinum toxin is a high MW
protein consisting of three domains. The toxin causes inhibition of acetylcholine release by
cleavage of synaptobrevin and syntaxin, resulting in bulbar weakness, diplopia, dryness of
mouth and generalised muscle weakness. It leads to death because of respiratory and cardiac

Image 2:Emile Pierre Marie
van Ermengem

failure.
th

During the early part of 20 century, canned food industry grew significantly and with that, cases of botulism also showed a
rise. This changed the opinion that botulism is caused by consumption of meat or fish only. During World War II,
weaponization of botulinum toxin was investigated, killing all test animals within six hours, however, it was never used in
combat. Almost four decades later (1980), the first therapeutic use of botulinum toxin was made by Alan B Scott, an
ophthalmologist, who used it to treat strabismus. In December 1989, the US Food and Drug Administration (FDA)
approved onabotulinum toxin A for treatment of strabismus, blepharospasm and hemifacial spasm in children younger than
12 years of age. In 2000, FDA approved its use for cervical dystonia and in 2002, it was first approved for cosmetic use.
Thus, a poisonous substance found a place in therapeutics.
The famous quote by Paracelsus, a Swiss physician, that “All substances are poisons, there is none that is not a poison. The
right dose differentiates a poison from a remedy.” suits botulinum toxin quite well considering its discovery and subsequent
therapeutic application.
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Drug safety alerts published by Pharmacovigilance Program of India (PvPI) during October to
December 2019
1. Cetirizine induced Acute Generalized Exanthematous Pustulosis (30/10/2019)
Indication: For the treatment of allergic rhinitis and chronic urticaria.
2. Clozapine induced Neural tube defects (30/10/2019)
Indication: For the management of Schizophrenic patients.
Source: https://ipc.gov.in/images/Drugs_safety_Alert_October _2019.pdf
3. Cetirizine induced Hiccups (22/11/2019)
Indication:For the treatment of allergic rhinitis and of chronic urticaria.
4. Cilostazole induced Tinnitus (22/11/2019)
Indication: For the treatment of stable intermittent claudication.
Source: https://ipc.gov.in/images/Drugs_safety_Alert_November_2019.pdf
5. Levamisole induced Stevens Johnson Syndrome (30/12/2019)
Indication: For the treatment and control of mature and developing immature infections of hemonchus, ostertagia,
trichostrongylus, cooperia, nematodinus, bunostomum, oesophagostomum and dicytocaulus and all forms of liver fluke
infection
6. Cephalosporin induced Acute Generalized Exanthematous Pustulosis (30/12/2019)
Indication: For the treatment of serious infections due to susceptible organisms – respiratory tract infections, urinary tract
infections, skin & biliary tract infections, septicaemia, meningitis, other infections and for the treatment of infections due to
penicillin resistant strains of Staphylococci.
Source: https://ipc.gov.in/images/Drugs_safety_Alert_December_2019.pdf

Drug safety alerts published by the USFDA, Mayrland During October to December 2019
1. FDA warns about serious breathing problems with seizure and nerve pain medicines gabapentin and pregabalin
(known as gabapentinoids) when used with CNS depressants or in patients with lung problems (19/12/2019).
Indication: Partial seizures; pain from damaged nerves following spinal cord injury, healing of shingles, diabetes,
fibromyalgia, moderate to severe primary restless legs syndrome.
Remarks: Serious breathing difficulties may occur when gabapentin or pregabalin is taken with other CNS depressants
such as opioids, benzodiazepine, sedating antidepressant, sedating antipsychotic or antihistamine; in elderly or those with
underlying respiratory problems such as COPD. Patients should seek medical attention immediately if they experience
confusion or disorientation, unusual dizziness, extreme sleepiness, slowed, shallow or difficult breathing,
unresponsiveness or bluish-colored skin. Healthcare professionals should initiate gabapentinoid at the lowest dose, titrate
the dose carefully and monitor patients for the symptoms of respiratory depression and sedation, specially when these are
prescribed with another CNS depressant, in elderly patients or those with underlying respiratory impairment.
Source:
https://www.fda.gov/drugs/drug-safety-and-availability/fda-warns-about-serious- breathing-problems-seizure-andnerve-pain-medicines-gabapentin-neurontin

Dr. Bala Subramaniam, Dr. Karthik Elango
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Graph 1: Adverse Drug Reactions (ADRs) reported by different departments between October to
December 2019 (n= 204)
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Graph 2: System Organ Classification(SOC) of Adverse Drug Reactions reported between October to
December 2019 (n=285)
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Serious ADRs

RTC PvPI BJMC News

Tabel 1: Serious ADRs Reported by AMC during October to December 2019

Sr.
No.

Event

Suspected
Drug(s)

Seriousness of Event

WHO
UMC
Scale

Naranjo
Score

1

Blurring of Vision

Linezolid,
ethambutol

Required intervention to prevent
permanent damage

Possible
Possible

+3 Possible
+3 Possible

2

Hyponatremia

Piperacillin +
tazobactam

Prolongation of hospitalization

Probable

+7 Probable

3

Hyponatremia

Olanzapine

Hospitalization

Possible

+6 Probable

4

Stevens- Johnson
Syndrome

Febuxostat,
Allopurinol,
Etoricoxib

Hospitalization

Possible
Possible

+2 Possible
+2 Possible

5

Diminution of vision

Ethambutol,
Linezolid

Required intervention to prevent
permanent damage

Possible
Possible

+4 Possible
+4 Possible

6

Diminution of vision

Linezolid

Required intervention to prevent
permanent damage

Certain

+7 Probable

7

Stevens- Johnson
Syndrome

Amoxycillinclavulanic acid,
Diclofenac

Hospitalization

Possible
Possible

+3 Possible
+3 Possible

8

Flushing over face and
upper trunk

Vancomycin,
Meropenem

Required intervention to prevent
permanent damage

Possible
Possible

+3 Possible
+3 Possible

9

Fall in haemoglobin
level

Dapsone

Required intervention to prevent
permanent damage

Certain

+6 Probable

10

Breathlessness

Immunoglobulin

Required intervention to prevent
permanent damage

Certain

+6 Probable

11

Anaphylactic reaction

Immunoglobulin

Required intervention to prevent
permanent damage

Certain

+6 Probable

12

Convulsion

DPT vaccine

Hospitalization

Possible

+3 Possible

13

Blurring of Vision

Ethambutol

Required intervention to prevent
permanent damage

Certain

+7 Probable

14

Numbness of feet

Linezolid

Required intervention to prevent
permanent damage

Certain

+6 Probable

For ADR reporting, please contact:
Dr. Prakruti Patel 09879542949
Dr. Samidh Shah 09825507413
Dr. Jigar Panchal 09979275367
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Drug Finder

Mind Games!

Drug Finder
Identify the hidden drug names from the drug finder box by answering the questions given below
(*Search from left to right, top to bottom and diagonally)
For example: -Shortest acting beta-blocker also used in hypertensive emergencies? - Esmolol
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Questions:
1. Leukotriene antagonist used in Exercise induced asthma.
2. Anticancer drug used for choriocarcinoma.
3. This drug is used for type 1 Diabetes Mellitus.
10) Lignocaine 11) Atropine

4. First line anti-tubercular drug which causes orange coloured urine.

8) Trimetazidine 9) Albuterol

5. An osmotic diuretic used for raised ICT.

6) Naproxen 7) Streptomycin

6. Longest acting NSAID.

3) Insulin 4) Rifampicin 5)Mannitol

7. The first discovered anti tubercular drug.

1) Montelukast 2) Methotrexate

8. PFOX inhibitor used in angina.

Answer key

9. Drug of choice in acute asthamatic bronchospasm.
10. Most commonly used local anaesthetic along with sympathomimetic.
11. Drug of choice for AV block

Dr. Lav Patel

We welcome your feedback and suggestions at: bjpharmanews@gmail.com
Department of Pharmacology,
B. J. Medical College,
Ahmedabad
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