
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The aim of the Newsletter is to 

disseminate information on the 
safety and efficacy of 

pharmaceutical products, 

based on communications received 

from our network of "drug 
information officers" and other 

sources such as specialized 
bulletins and journals, as well as 

partners in WHO.  The information 
is produced in the form of résumés 

in English, full texts of which may 
be obtained on request from: 

 

Quality Assurance and Safety: 
Medicines, EMP-HSS,  

World Health Organization, 

1211 Geneva 27, Switzerland, 

E-mail address: pals@who.int 

 

This Newsletter is also available on 

our Internet website: 

http://www.who.int/medicines 

 

Further information on adverse 
reactions may be obtained from the 

WHO Collaborating Centre for 
International Drug Monitoring 

Box 1051 
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REGULATORY MATTERS 

Ambrisentan 

Contraindication 

regarding the use in 

patients with Idiopathic 
Pulmonary Fibrosis (IPF) 

Canada. GlaxoSmithKline Inc., 

in consultation with Health 
Canada, informed health-care 

professionals that ambrisentan 
(VOLIBRIS®) is not indicated 

for idiopathic pulmonary 

fibrosis (IPF);  

Ambrisentan, a selective 

endothelin A receptor 
antagonist, is indicated for the 

treatment of idiopathic 
('primary') pulmonary arterial 

hypertension (IPAH) and 

pulmonary arterial 

hypertension associated with 
connective tissue disease 

(PAH-CTD) in patients with 
WHO functional class II or III 

symptoms who have not 
responded to conventional 

therapy. 

A clinical study in patients with 

IPF was prematurely 

discontinued due to lack of 
efficacy. Evaluation of the 

composite primary endpoint 

revealed higher rates of 

disease progression (including 
decreases in respiratory 

function, respiratory 
hospitalizations) or deaths in 

the ambrisentan group versus 
the placebo group. 

Health-care professionals are 
reminded that the indication 

for the use of ambrisentan in 
the treatment of IPAH and 

PAH-CTD in patients with WHO 

functional class II or III 
symptoms who have not 

responded to conventional 
therapy remains unchanged. 

Treatment in patients with IPF 
should be discontinued and the 

individual patient's treatment 
should be reassessed 

promptly. 

Reference: 

Advisories, Warnings and 
Recalls, Health Canada, 9 July 

2012 (www.hc-sc.gc.ca). 

Doripenem 

Updated dosing 

recommendations 

UK. The Medicines and 

Healthcare products 

Regulatory Agency (MHRA) 

recommended that the 

recommended dose of 
doripenem (Doribax®) to treat 

nosocomial pneumonia in 
patients with augmented renal 

function and/or infections with 
pathogens with possible 

decreased susceptibility has 
been increased to 1g every 8 

hours given as a 4-hour 
infusion. Treatment duration of 

10-14 days is usually required 
for patients with such 

infections and is often closer to 

14 days for patients infected 

with pathogens such as 

Pseudomonas spp. and 
Acinetobacter spp. Previous 

dosing regimens for doripenem 
in such patients were found to 

be insufficient. 

A recent review of study data 

on nosocomial pneumonia 
(including ventilator–

associated pneumonia) 
indicates that the currently 

approved dose of doripenem is 

insufficient in patients with 

augmented renal function 
(particularly those with 

creatinine clearance (CrCl ≥ 

150 mL/min) and/or infections 
with pathogens with possible 

decreased susceptibility and 

should be increased. 

No changes to the 
recommended doripenem 

doses for treating nosocomial 
pneumonia (including 

ventilator-associated 

pneumonia) due to susceptible 

pathogens in patients with 
non-augmented renal 

clearance, or for treating 
complicated intra-abdominal 

infections and complicated 

urinary tract infections, are 

required. 

(See WHO Pharmaceuticals 
Newsletters No. 2, 2012 for 

higher mortality rate and a 
lower clinical cure rate 

observed during a comparative 

clinical trial in Canada and 

No.4, 2012 for higher dosing  
needed in nosocomial 

pneumonia in Europe.) 

Reference: 

Drug Safety Update, August 

2012, Volume 6, issue 1, A3 
MHRA, (www.mhra.gov.uk). 

Levofloxacin 

Safety profile was 

unfavourable as first-line 

treatment  

UK. The MHRA announced that 
levofloxacin may only be 

considered in the treatment of 
acute bacterial sinusitis, acute 

exacerbation of chronic 
bronchitis, community acquired 

pneumonia or complicated skin 

and soft tissue infections when 

other medicines cannot be 
prescribed, or have been 

ineffective. This restriction 
resulted from a review of 

overall efficacy and safety 

data, which suggested that the 
safety profile of levofloxacin 

was unfavourable as first-line 
treatment for these 

indications. The risks 
contributing to this assessment 

included serious 

hepatotoxicity, cardiac 

arrhythmia, severe skin 
reactions and tendon rupture.  

Other licensed indications for 
oral and intravenous 

levofloxacin remain 
unchanged.  

(See WHO Pharmaceuticals 
Newsletters No. 1 and 4, 2002 

for reports of adverse reactions 

including tendinitis in Belgium 
and No.2, 2007 for reports of 

blood glucose, liver and biliary 

disorders in Canada.) 

Reference: 

Drug Safety Update, 

September 2012, Volume 6, 
issue 2, S2 MHRA, 

(www.mhra.gov.uk). 

Ondansetron 

Risk of QTc prolongation 

– important new 
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intravenous dose 

restriction 

UK. The MHRA recommended 
that the new maximum single 

intravenous dose of 
ondansetron (Zofran®) for the 

management of 
chemotherapy-induced nausea 

and vomiting (CINV) in adults 

is now 16 mg (infused over at 

least 15 minutes). 

This restriction follows a review 
of new study data, which 

showed that there is a greater 
risk of prolongation of the 

electrocardiographic-corrected 
QT interval (QTc), a known 

side effect of ondansetron, 
when it is used at the higher 

doses previously authorised for 
CINV. Prolongation of the QTc 

can lead to Torsade de Pointes 

(TdP), a potentially life-

threatening cardiac 
arrhythmia. Although no cases 

of TdP were observed in the 

study, TdP has been reported 
in association with the use of 

ondansetron in clinical 

practice. 

Health-care professionals are 
advised that 

• A single dose of 

intravenous ondansetron 

given for the 

management of 

chemotherapy-induced 

nausea and vomiting in 

adults must not exceed 

16 mg (infused over at 

least 15 minutes) 

• Ondansetron should be 

avoided in patients with 

congenital long QT 

syndrome. 

• Caution must be used if 

administering 

ondansetron to patients 

with risk factors for QT 

interval prolongation or 

cardiac arrhythmias. 

These include: 

electrolyte 

abnormalities; use of 

other medicines that 

prolong the QT interval 

(including cytotoxic 

drugs) or may lead to 

electrolyte 

abnormalities; 

congestive heart failure; 

bradyarrhythmias; and 

use of medicines which 

lower the heart rate 

• Hypokalemia and 

hypomagnesemia should 

be corrected prior to 

ondansetron 

administration 

The maximum recommended 
intravenous dose of 

ondansetron for the prevention 

and treatment of post-
operative nausea and vomiting 

in adult patients is a single 
dose of 4 mg and this has not 

changed. In addition there are 
no changes in the 

recommended intravenous 
dosing for any indication in 

paediatric patients. There are 
no changes to the 

recommended dosing for oral 
or rectal ondansetron 

formulations in adult or 

paediatric patients in any 

indication. 

(See WHO Pharmaceuticals 

Newsletters No. 5, 2011 for 

risk of abnormal heart rhythms 
in the USA.) 

Reference: 

Drug Safety Update, August 

2012, Volume 6, issue 1, A2 
MHRA, (www.mhra.gov.uk). 

Paracetamol 

New guidance on 

treating paracetamol 

overdose with 

intravenous 

acetylcysteine 

UK. The MHRA announced that 
new simplified guidance on 

treating paracetamol overdose 
with intravenous acetylcysteine 

is in place. This includes an 
updated treatment nomogram. 

The new guidance is as 
follows: 

• All patients with a timed 

plasma paracetamol 

level on or above a 

single treatment line 

joining points of 100 

mg/L at 4 hours and 15 

mg/L at 15 hours after 

ingestion should receive 

acetylcysteine 

(Parvolex® or generics) 

based on a new 

treatment nomogram, 

regardless of risk factors 

for hepatotoxicity 

• Where there is doubt over 

the timing of 

paracetamol ingestion 

including when ingestion 

has occurred over a 

period of one hour or 

more – ‘staggered 

overdose’ – 

acetylcysteine should 

always be given without 

delay (the nomogram 

should not be used) 

• Administer the initial dose 

of acetylcysteine as an 

infusion over 60 minutes 

to minimise the risk of 

common dose-related 

adverse reactions 

• Hypersensitivity is no 

longer a contraindication 

to treatment with 

acetylcysteine 

Paracetamol overdose can 
result in liver damage which 

may be fatal. Intravenous 
acetylcysteine is the antidote 

to treat paracetamol overdose 
and is virtually 100% effective 

in preventing liver damage 
when given within 8 hours of 

the overdose. After this time 

efficacy falls substantially, 

affording only a very limited 
window of time in which to 

successfully prevent serious 
hepatotoxicity. 

Previously, health-care 

professionals treating 
paracetamol overdose were 

advised to assess for risk 
factors of hepatotoxicity such 

as chronic alcohol 
consumption, co-medications 

and poor nutritional intake. 
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This resulted in two lines on 

the treatment nomogram – 
one for patients with risk 

factors and one for those 

without. The Commission on 
Human Medicines (CHM) 

review found that the evidence 
base to support the use of risk 

factors was poor and 
inconsistent, and that many of 

the risk factors for 

hepatotoxicity were imprecise 

and difficult to determine with 
sufficient certainty in clinical 

practice. By removing the need 
to assess risk factors for 

hepatotoxicity, the approved 

indication for acetylcysteine is 

greatly simplified to a single 
line on the paracetamol 

overdose treatment 

nomogram. 

In the past there were also a 

substantial number of reports 

of administration errors with 

intravenous acetylcysteine, 
some of which had the 

potential to result in significant 
harm. A major contributory 

factor for these errors was the 
complex dosing regimen for 

intravenous acetylcysteine. 
The CHM recommended a 

number of measures to reduce 
the incidence of administration 

errors, most notably the 

introduction of weight-based 

dosage tables for adults and 

children to remove the need to 
calculate the dose. 

The majority of common dose-
related adverse reactions occur 

within the first hour of the 
initial infusion of 

acetylcysteine. Sufficient 
evidence of efficacy is available 

to support extending the time 
of the initial infusion from 15 

minutes to 60 minutes in order 
to reduce the incidence of 

adverse reactions. 

There are now no specific 

contraindications to 

acetylcysteine in the treatment 
of paracetamol overdose, 

including known 
hypersensitivity to any of the 

ingredients in the product. 
Even if a patient has a history 

of a previous reaction to 
intravenous acetylcysteine, the 

benefits of acetylcysteine 

outweigh the risks in such 
cases, and patients should 

receive treatment. Any 

'hypersensitivity-like' reactions 
ascribed to acetylcysteine are 

likely to be anaphylactoid in 
nature; ie, they are not 

immunologically mediated and 
therefore may not occur on 

repeated exposure.  

(See WHO Pharmaceuticals 

Newsletters No. 4, 2010 for 
risk of accidental overdose in 

UK, No. 1, 2011 for limitation 
of dosing and the potential risk 

of severe liver failure in the 

USA and No. 4, 2011 for the 

risk of unintentional 
overdosing in children in New 

Zealand and UK.) 

Reference: 

Drug Safety Update, 

September 2012, Volume 6, 

issue 2, A1 MHRA, 

(www.mhra.gov.uk). 

Sildenafil 

Recommendation against 

use in children for 

pulmonary arterial 

hypertension (PAH) 

USA. The U.S. Food and Drug 

Administration (US FDA) 
notified health-care 

professionals and their medical 
care organizations that 

sildenafil (Revatio®) should 
not be prescribed to children 

(ages 1 through 17) for 
pulmonary arterial 

hypertension (PAH). 

This recommendation against 

use is based on a recent long-

term clinical pediatric trial 
showing that: (1) children 

taking a high dose of sildenafil 
had a higher risk of death than 

children taking a low dose and 
(2) the low doses of sildenafil 

are not effective in improving 
exercise ability. Treatment of 

PAH in children with this drug 
is not approved by the US FDA 

and a new warning, stating 
that the use of sildenafil is not 

recommended in pediatric 
patients has been added to the 

labeling. 

The US FDA also advised 

patients and caregivers not to 
change the sildenafil dose or 

stop taking sildenafil without 

talking to a health-care 
professional. Health-care 

professionals were reminded 
that use of this product, 

particularly chronic use, in 
children is an off-label 

indication, not approved by the 

US FDA, and is not 

recommended. 

Reference: 

FDA Drug Safety 
Communication, US FDA 30 

August 2012 (www.fda.gov). 

Simvastatin 

Updated advice on drug 

interactions - updated 

contraindications 

UK. The MHRA announced that 

simvastatin is now 
contraindicated with 

ciclosporine, danazol and 

gemfibrozil and that the 
maximum recommended dose 

for simvastatin in conjunction 
with amlodipine or diltiazem is 

now 20 mg/day. 

According to the MHRA, 

considering the risk of 

myopathy associated with 

simvastatin, recent analysis of 
clinical trial data, 

spontaneously reported cases 
and drug- drug interaction 

studies has resulted in further 
changes to the simvastatin 

prescribing information.  

The changes include 

contraindications to 

concomitant use with certain 
medicines and maximum dose 

recommendations when 

simvastatin is taken with a 

number of other medicines, as 
these interactions may 

increase plasma concentrations 
of simvastatin which is 

associated with an increased 
risk of myopathy and/or 

rhabdomyolysis. 

A full updated listing of all the 

interactions associated with 
increased risk of 

myopathy/rhabdomyolysis is; 
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• Contraindicated with 

simvastatin: 

itraconazole, 

ketoconazole, 

posaconazole, 

erythromycin, 

clarithromycin, 

telithromycin, HIV 

protease inhibitors (eg, 

nelfinavir), 

nefazodone, 

ciclosporin, danazol 

and gemfibrozil 

• Do not exceed 10 mg 

simvastatin daily with: 

Other fibrates (except 

fenofibrate)  

• Do not exceed 20 mg 

simvastatin daily with: 

amiodarone, 

amlodipine, verapamil 

and diltiazem 

• Patients should be 

closely monitored. 

Temporary suspension 

of simvastatin 

treatment may be 

considered.: Fusidic 

acid 

• Avoid grapefruit juice 

when taking 

simvastatin 

(See WHO Pharmaceuticals 

Newsletter No. 4, 2011 and 
No.1, 2012 for new restrictions, 

contraindications, and dose 
limitations in the USA.) 

Reference: 

Drug Safety Update, August 

2012, Volume 6, issue 1, S1 
MHRA, (www.mhra.gov.uk). 

Statins 

A risk of diabetes 

mellitus 

New Zealand. The  New 

Zealand Medicines and Medical 
Devices Safety Authority 

(Medsafe) advised health-care 
professionals to be aware of 

the association of new-onset 
type 2 diabetes mellitus 

(T2DM) with the use of statins 
and to monitor at risk patients 

according to best practice 

guidelines. 

Recent publications have 

suggested that there may be 

an association of new-onset 
T2DM with the use of statins. 

The Medicines Adverse 
Reactions Committee (MARC) 

have reviewed the relevant 
studies and concluded that 

there is a small, but 

statistically significant 

association, particularly in 
patients already at risk of 

T2DM. Nevertheless, the MARC 
considered that the benefits of 

statin treatment clearly 

outweigh any risk of 

developing new-onset T2DM. 

A total of six meta-analyses 

were reviewed by the MARC. 

The studies all had limitations 
and suggest that other 

individual risk factors may also 

contribute to the association. 

The risk factors included: 

• raised fasting glucose 

level (5.6 to 6.9mmol/L) 

• body mass index greater 

than 30kg/m2 

• raised triglycerides 

• history of hypertension. 

There was insufficient data to 

exclude an effect with any 

individual statin or to support a 

dose-dependent relationship. 

Reference: 

Prescriber Update Vol. 33 No. 

3, September 2012 
(www.medsafe.govt.nz/). 

Strontium ranelate 

Venous 

thromboembolism and 

serious skin reactions 

Australia. The Therapeutic 
Goods Administration (TGA) 

advised health-care 
professionals of additional 

contraindications and 
precautions for strontium 

ranelate (Protos®), to help 
manage the risk of venous 

thromboembolism (VTE) and 
serious skin hypersensitivity 

reactions. Strontium ranelate 

is indicated for the treatment 

of postmenopausal 
osteoporosis to reduce the risk 

of fracture, and for the 

treatment of osteoporosis in 
men at increased risk of 

fracture. 

The risk of VTE was found to 

be higher in patients with a 
previous history of VTE, and in 

patients who are temporarily 

or permanently immobilised. A 

higher rate of VTE was also 
identified in elderly patients 

aged >80 years receiving 
strontium ranelate, compared 

to placebo. 

Post-marketing surveillance 

has identified cases of severe 
skin reactions, such as drug 

rash with eosinophilia and 

systemic symptoms (DRESS), 
Stevens-Johnson syndrome 

(SJS) and toxic epidermal 

necrolysis (TEN), in patients 

prescribed strontium ranelate.  
However, the overall 

occurrence of serious skin 
reactions was low. Since these 

conditions are best managed 
with early diagnosis and 

immediate discontinuation of 
any suspect medicines, it is 

important that health-care 
professionals are aware of the 

time-to-onset, signs and 

symptoms of these conditions. 

The Australian Product 

Information was updated to 
include strengthened advice for 

managing the risk of VTE and 
serious skin hypersensitivity 

reactions as follows. 

New contraindications: 

• Current or previous 
venous thromboembolic 

events, including deep vein 
thrombosis and pulmonary 

embolism 
• Temporary or permanent 

immobilisation (e.g. post-

surgical recovery or 

prolonged bed rest) 

New precautions for venous 
thromboembolism: 

• In patients over 80 years 
at risk of VTE, ongoing 

treatment with strontium 
ranelate should be re-

evaluated 
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• In the event of an illness 

or a condition leading to 
immobilisation, strontium 

ranelate should be 

discontinued as soon as 
possible and adequate 

preventive measures taken. 
Therapy should not be 

restarted until the event has 
resolved and the patient is 

mobile. 

• strontium ranelate should 

be stopped if VTE occurs 

New precautions for serious 

skin hypersensitivity reactions: 
• Patients should be advised 

of the signs and symptoms and 

monitored closely for skin 

reactions 
• The highest risk for 

occurrence of SJS or TEN is 

within the first weeks of 
treatment and usually around 

3-6 weeks for DRESS 

• If symptoms or signs of 

SJS or TEN (e.g. progressive 
skin rash often with blisters or 

mucosal lesions) or DRESS 
(e.g. rash, fever, eosinophilia 

and systemic involvement (e.g. 
adenopathy, hepatitis, 

interstitial nephropathy, 
interstitial lung disease)) are 

present, strontium ranelate 
treatment should be 

discontinued immediately 

• Early diagnosis and 

immediate discontinuation of 

the suspected drug is 
associated with a better 

prognosis of SJS, TEN or 
DRESS. Recovery from DRESS 

could be slow and recurrences 
have been reported in some 

cases after discontinuation of 
corticosteroid therapy. 

• If the patient has 
developed SJS, TEN or DRESS 

with the use of strontium 
ranelate, the drug must not be 

re-started 

 (See WHO Pharmaceuticals 

Newsletter No. 1, 2008 for 

reports of severe allergic 
reactions associated with 

strontium ranelate in the 
UK,No.3, 2008 for ADR update 

in Australia and No. 2, 2012 on 
discontinuing use in 

immobilised patients or 
patients with venous 

thromboembolism (VTE); 

update of warnings regarding 

serious skin reactions in 
Europe.) 

Reference: 

Medicines Safety Update Vol 3, 
No. 4, August 2012 

(www.tga.gov.au). 
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SAFETY OF MEDICINES 

Codeine 

Use in certain children 

after tonsillectomy 

and/or adenoidectomy - 
risk of rare, but life-

threatening adverse 

events or death 

USA. The US FDA announced 

that the agency is reviewing 
reports of children who 

developed serious adverse 
effects or died after taking 

codeine for pain relief after 
tonsillectomy and/or 

adenoidectomy for obstructive 
sleep apnea syndrome. 

Recently, three pediatric 
deaths and one non-fatal but 

life-threatening case of 

respiratory depression were 
documented in the medical 

literature. These children (ages 
two to five) had evidence of a 

genetic ability to convert 
codeine into life-threatening or 

fatal amounts of morphine in 
the body. All children had 

received doses of codeine that 
were within the typical dose 

range. 

When codeine is ingested, it is 

converted to morphine in the 
liver by CYP2D6. Some people 

have DNA variations that make 

this enzyme more active, 
causing codeine to be 

converted to morphine faster 
and more completely than in 

other people. These “ultra-
rapid metabolizers” are more 

likely to have higher than 
normal amounts of morphine 

in their blood after taking 

codeine. High levels of 

morphine can result in 
breathing difficulty, which may 

be fatal. Taking codeine after 
tonsillectomy and/or 

adenoidectomy may increase 
the risk for breathing problems 

and death in children who are 

“ultra-rapid metabolizers.” 

The US FDA recommended 

that health-care professionals 
should be aware of the risks of 

using codeine in children, 

particularly in those who have 

undergone tonsillectomy 

and/or adenoidectomy for 

obstructive sleep apnea 
syndrome. If prescribing 

codeine-containing drugs, the 

lowest effective dose for the 
shortest period of time should 

be used on an as-needed basis 
(i.e., not scheduled around the 

clock). It is also recommended 
that parents and caregivers 

who observe unusual 

sleepiness, confusion, or 

difficult or noisy breathing in 
their child should seek medical 

attention immediately, as 
these are signs of overdose. 

Reference: 

FDA Drug Safety 

Communication, US FDA 15 
August 2012 (www.fda.gov). 

Dipeptidylpeptidase-
4 inhibitors 
(‘gliptins’) 

Risk of acute 

pancreatitis 

UK. The MHRA announced that 
there have been reports of 

acute pancreatitis associated 

with drugs in the 

dipeptidylpeptidase-4 (DPP-4) 
inhibitor class of antidiabetic 

agents (‘gliptins’). The MHRA 
advised patients to be 

informed of the characteristic 

symptoms of acute pancreatitis 

– persistent, severe abdominal 
pain (sometimes radiating to 

the back) – and encouraged to 
tell their health-care provider if 

they have such symptoms. If 
pancreatitis is suspected, the 

DPP-4 inhibitor and other 

potentially suspect medicinal 
products should be 

discontinued. The MHRA also 
advised health-care 

professionals that if 
pancreatitis is suspected, the 

DPP-4 inhibitor and other 
potentially suspect medicines 

should be discontinued. 

DPP-4 inhibitors are indicated 

for the improvement of 
glycaemic control in adults 

with type 2 diabetes mellitus. 
Drugs of this class include 

saxagliptin (Onglyza®), 
linagliptin (Trajenta®), 

vildagliptin (Galvus®) and 

sitagliptin (Januvia®). A 
number of fixed-dose 

combination tablets containing 

a DDP-4 inhibitor with 
metformin are also available, 

including Eucreas® 
(vildagliptin) and sitagliptin 

(Janumet®). 

An increased risk of acute 

pancreatitis has been identified 

for all approved DPP-4 

inhibitors. For most of the 
compounds this was detected 

in spontaneous post-marketing 
reports; for one of the newer 

compounds, linagliptin, a small 

increased number of cases 

compared with placebo was 
detected in clinical 

development. 

Consequently, pancreatitis is 
now included in the product 

information for all DPP-4 

inhibitors as a possible adverse 

reaction. The reporting rate of 
pancreatitis appears to be low 

(ranging between 1/1 000 and 
1/100 patients receiving the 

drug) but the precise 
frequency is unknown as few 

cases have been reported in 
clinical trials. In most cases, 

pancreatitis resolved after 
discontinuation of treatment. 

The possible mechanism 

leading to acute pancreatitis is 

not clear. Data from animal 

studies have been inconclusive 
or have not suggested a safety 

concern. In addition, patients 
with diabetes are known to 

have a higher incidence of 
pancreatitis compared with 

non-diabetic patients. 

(See WHO Pharmaceuticals 

Newsletter No. 1, 2010 for 
revisions to Sitagliptin 

prescribing information to 
include acute pancreatitis in 

the US.) 

Reference: 

Drug Safety Update, 

September 2012, Volume 6, 
issue 2, A3 MHRA, 

(www.mhra.gov.uk). 
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Over-The-Counter 

Topical Muscle and 
Joint Pain Relievers 

Rare cases of serious 

burns 

USA. The US FDA alerted the 
public that certain over-the-

counter (OTC) products that 

are applied to the skin for the 

relief of mild muscle and joint 

pain have been reported to 
cause rare cases of serious 

skin injuries, ranging from 
first- to third-degree chemical 

burns, where the products 
were applied. When applied to 

the skin, the products produce 
a local sensation of warmth or 

coolness. These products 
should not cause pain or skin 

damage, however, there have 

been rare cases of serious 

burns following their use. 
Some of the burns had serious 

complications requiring 

hospitalization. 

OTC topical muscle and joint 

pain relievers are used to 

temporarily relieve minor 

muscle and joint aches and 
pain. These OTC topical muscle 

and joint pain relievers are 
available as single- or 

combination-ingredient 

products that contain menthol, 

methyl salicylate, or capsaicin, 
and are marketed under 

various brand-names, such as, 
Bengay®, Capzasin®, 

Flexall®, Icy Hot®, and 
Mentholatum®. The various 

formulations include creams, 

lotions, ointments, and 
patches. 

The US FDA recommended 
that consumers using an OTC 

topical muscle and joint pain 
reliever who experience signs 

of skin injury where the 
product was applied, such as 

pain, swelling, or blistering of 
the skin, should stop using the 

product and seek medical 
attention immediately. When 

recommending OTC topical 
muscle and joint pain relievers 

to patients, healthcare 
professionals should counsel 

patients about how to use the 

products appropriately and 

inform them about the risk of 
serious burns. 

Reference: 

FDA Drug Safety 
Communication, US FDA 13 

September 2012 
(www.fda.gov). 

Panitumumab 

Risk of necrotising 

fasciitis 

UK. The MHRA warned the risk 
of necrotising fasciitis 

associated with panitumumab 
(Vectibix®) use. Panitumumab 

is an epidermal growth factor 
receptor inhibitor used as 

monotherapy and in 
combination with oxaliplatin- 

and irinotecan-based 

chemotherapy to treat patients 

with non-mutated (wild-type) 

KRAS metastatic colorectal 
cancer. 

Severe skin reactions with 
panitumumab use are known 

to be very common (in at least 
1 out of 10 individuals) and 

may be followed by life-
threatening and fatal infectious 

complications including sepsis 
and cellulitis. In addition, five 

cases of necrotising fasciitis, 

three of which were fatal, have 

now been reported in patients 
treated with panitumumab in 

combination with 

chemotherapy. The cases 
occurred both in clinical trials 

and the post-marketing 

setting. 

The main symptoms of 
necrotising fasciitis are: 

intense and severe pain which 
may seem out of proportion to 

any external signs of infection 

on the skin; fever, diarrhoea 

and vomiting and eventual 
unconsciousness; skin typically 

becoming a dark violet colour, 
with the formation of blisters 

and death of the tissue 

underneath. 

It is advised that patients who 

have severe skin reactions or 
who develop worsening skin 

reactions whilst receiving 

panitumumab should be 

monitored for the development 
of inflammatory or infectious 

sequelae. If such complications 

develop, withhold or 
discontinue panitumumab, and 

initiate appropriate therapy 
promptly. 

Reference: 

Drug Safety Update, 

September 2012, Volume 6, 

issue 2, S1 MHRA, 

(www.mhra.gov.uk). 

Paracetamol 

Accidental paracetamol 

poisoning 

Australia. The Therapeutic 

Goods Administration (TGA) 
advised health-care 

professionals of the risk of 

paracetamol hepatotoxicity. 

The hepatotoxic effects of 

paracetamol when taken as an 
intentional overdose are well-

known. However, paracetamol 
hepatotoxicity can also occur 

in other situations, including 
accidental overdose and use at 

normal doses. 

Risk factors for paracetamol 

hepatotoxicity include fasting, 
regular excessive alcohol use, 

and concomitant use of drugs 

that induce cytochrome P450 

(CYP) 2E1 (e.g. ethanol). 
Paracetamol is normally 

metabolised through 

conjugation in the liver and 
excreted in urine. A small 

proportion of paracetamol is 

converted by CYP enzymes 2E1 

and 3A4 to the hepatotoxic 
compound N-acetyl-p-

benzoquinone imine (NAPQI), 
which is then conjugated with 

glutathione and excreted. 

Prolonged fasting depletes the 

substrates necessary for 
conjugation, including 

glutathione, leading to a build-
up of NAPQI. 

Concomitant administration of 

oral and intravenous 

paracetamol is another cause 

of hepatotoxicity. When 
administering paracetamol, it 

is advisable to check no other 
sources of paracetamol have 
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been given. Both consumers 

and providers are advised to 
ensure that the total amount of 

paracetamol from any source 

does not exceed the maximum 
daily dose of 4 grams. 

(See WHO Pharmaceuticals 
Newsletter No. 4, 2011 for 

toxicity in children in New 
Zealand and for updated 

dosing for children in UK and 

No. 1, 2011 for limitation of 

dosing and the potential risk of 
severe liver failure in the USA.) 

Reference: 

Medicines Safety Update Vol 3, 

No. 4, August 2012 

(www.tga.gov.au). 

Pramipexole 

On-going safety review, 

possible risk of heart 

failure 

USA. The US FDA notified 
health-care professionals about 

a possible increased risk of 

heart failure with pramipexole 
(Mirapex®). Results of recent 

studies suggest a potential risk 
of heart failure that needs 

further review of available 
data. At this time, the US FDA 

has not concluded that 

pramipexole increases the risk 

of heart failure. The agency 
recommended that health-care 

professionals should continue 
to follow the recommendations 

in the drug label when 
prescribing the drug. Patients 

should continue to take their 
drug as directed and should 

contact their health-care 

professional if they have any 
questions or concerns. 

The US FDA evaluated a 

pooled analysis of randomized 

clinical trials and found that 
heart failure was more 

frequent with pramipexole than 
with placebo; however, these 

results were not statistically 
significant. FDA also evaluated 

two epidemiologic studies that 
suggested an increased risk of 

new onset of heart failure with 
pramipexole use. However, 

study limitations make it 

difficult to determine whether 

excess heart failure was 

related to pramipexole  use or 
other influencing factors. 

Pramipexole is a prescription 

medicine used to treat the 
signs and symptoms of 

Parkinson's disease and 
moderate to severe symptoms 

of primary restless legs 
syndrome, in a class of 

medicines called dopamine 

agonists. 

Reference: 

FDA Drug Safety 

Communication, US FDA 19 
September 2012 

(www.fda.gov). 

Oseltamivir 

Changed concentration 

and dosing dispenser of 

oral suspension from 
October 2012 

UK. The MHRA announced that 

the strength of oseltamivir 
(Tamiflu®) oral suspension will 

be 6 mg/mL from early 
October 2012. A new dosing 

dispenser, calibrated in mL, 

will be introduced at the same 
time. It is advised that 

prescriptions for oseltamivir 

oral suspension should state 

the dose in mL, and that 
health-care professionals 

should advise patients and/or 
carers of the changes in the 

dose, packaging, dose 
dispenser and leaflet. The 12 

mg/mL suspension is no longer 
available, and there will be no 

oseltamivir oral suspension 
products available in the UK 

until October 2012. However, 

oseltamivir hard capsules 
remain available and these can 

be used to prepare a 
suspension if needed. 

Reference: 

Drug Safety Update, 

September 2012, Volume 6, 
issue 2, A2 MHRA, 

(www.mhra.gov.uk). 

Quinolones 

Tendon rupture and 

tendinitis associated 

with the use of 
quinolone antibiotics 

New Zealand. Medsafe 

encouraged health-care 
professionals to report tendon 

rupture and tendinitis 
associated with the use of 

quinolone antibiotics to the 

Centre for Adverse Reactions 

Monitoring (CARM) and to 

include as much information as 
possible to help identify other 

risk factors. 

Tendon rupture and tendinitis 

are rare adverse events 

associated with the use of 

quinolone antibiotics. The 
Achilles tendon is most 

frequently involved but other 
sites can also be affected. 

Although the mechanism for 
this toxicity is not yet fully 

understood, a direct toxic 
effect on collagen fibres has 

been suggested as occasionally 

symptoms occur after a single 
dose of a quinolone. Currently, 

the known risk factors for 

tendon disorders associated 

with the use of quinolones 
include: 

• patients over 60 

years of age 

• concomitant steroid 

therapy 

• chronic kidney 

disease 

• previous kidney, 

heart or lung 

transplant. 

A review of CARM reports since 

2007 identified seven patients 
who experienced symptoms 

(tendinitis) in the first 24 hours 
after receiving a quinolone. In 

approximately half the cases 

(54%), the onset of the tendon 

disorder occurred within one 
week. In almost all reports 

(98%), symptoms developed 
within one month of starting 

treatment. However, one 

report described tendon 

rupture occurring more than 
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six months following the use of 

a quinolone. 

(See WHO Pharmaceuticals 

Newsletter No. 2, 2009 for 

boxed warning about tendon 
disorders in Kenya, Nos. 5&6, 

2008 for new reports of tendon 
disorders in Australia, No. 3, 

2008 for boxed warning 
against increased risk of 

tendinitis and tendon rupture 

in the USA and No. 6, 2007 for 

tendon disorders in New 
Zealand.) 

Reference: 

Prescriber Update Vol. 33 No. 

3, September 2012 

(www.medsafe.govt.nz/). 
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A signal is defined by WHO as reported information on a possible causal relationship between an adverse 
event and a drug, the relationship being unknown or incompletely documented previously. Usually more than 

a single report is required to generate a signal, depending upon the seriousness of the event and the quality 
of the information. A signal is a hypothesis together with data and arguments and it is important to note that 

a signal is not only uncertain but also preliminary in nature.  
 

The signals in this Newsletter are based on information derived from Individual Case Safety Reports (ICSRs) 

available in the WHO Global ICSR database, VigiBase™. The database contains over 7 million reports of 

suspected adverse drug reactions, submitted by National Pharmacovigilance Centres participating in the WHO 
Programme for International Drug Monitoring. VigiBase is, on behalf of the WHO, maintained by the Uppsala 

Monitoring Centre (UMC) and periodic analysis of VigiBase data is performed in accordance with UMC’s 
current routine signal detection process. 

More information regarding the ICSRs, their limitations and proper use, is provided in the UMC Caveat 

document available at the end of SIGNAL (page 14). For information on the UMC Measures of 

Disproportionate Reporting please refer to WHO Pharmaceuticals Newsletter Issue No. 1 2012. 

 
UMC, a WHO Collaborating Centre, is an independent foundation and a centre for international service and 

scientific research within the field of pharmacovigilance. UMC’s vision is to improve worldwide patient safety 
and welfare by reducing the risk of medicines. For more information, visit www.who-umc.org.  To leave a 

comment regarding the signals in this Newsletter, please contact: the Uppsala Monitoring Centre, Box 1051, 

SE-751 40 Uppsala, Sweden. E-mail: info@who-umc.org.  

 

Ethinylestradiol/Drospirenone and Spinal cord infarction 

Signal from the Uppsala Monitoring Centre

 

There are three reports of ethinylestradiol/ 
drospirenone suspected to cause spinal cord 

infarction in the WHO Global ICSR database, 
VigiBaseTM as of May 2012. The reports are 

submitted from the US, Germany and Denmark. 
All the reports list this drug as the sole suspected 

drug but in different formulations (with and 
without betadex clathrate formulation of ethinyl 

estradiol). There were no exact time to onsets on 
the reports but one person had been using the 

drug for three years and another had been using it 
for seven years. Thrombosis was co-reported in 

one report and hemiparesis, muscle weakness and 

paralysis in another. Thromboembolism is listed as 

a rare adverse reaction in the UK Summary of 

Product Characteristics (UK SPC)1 and the use of 
combined oral contraceptives in general is 

mentioned to increase the risk of strokes and 
thromboembolic events according to the US 

product label2. 

The long time-to-onsets do complicate the 

causality in these cases, however thromboembolic 
events can occur after a long period of use and 

spinal cord infarction is a particularly serious event 
which is unlisted1,2. Although other factors might 

have had a contributory role, it is not possible to 

exclude that the drug was involved. The possibility 

that this drug in rare cases might cause spinal 
cord infarction should be considered when 

prescribing it. 

References 

1. UK SPC for ethinylestradiol/ drospirenone 

(Yasmin).  
URL: http://emc.medianes.org.uk Accessed: 

2012-04-01 

2. US product label for ethinylestradiol/ 

drospirenone (Yasmin). 
URL: http://www.accessdata.fda.gov/scripts/ 

cder/drugsatfda/mdex.cfm Accessed: 2012-04-
01 
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+46-18-65 60 88 E-mail: 

info@who-umc.org 

 
 
 
 

CAVEAT DOCUMENT 

Accompanying statement to data released from the Uppsala Monitoring Centre, WHO 

Collaborating Centre for International Drug Monitoring 

Uppsala Monitoring Centre (UMC) in its role as the WHO 

Collaborating Centre for International Drug Monitoring 

receives reports of suspected adverse reactions to medicinal 

products from National Centres in countries participating in the 

WHO pharmacovigilance network, the WHO Programme for 

International Drug Monitoring. Limited details about each 

suspected adverse reaction are received by the UMC. The 

information is stored in the WHO Global Individual Case Safety 

Report database, VigiBase. It is important to understand the 

limitations and qualifications that apply to this information and 

its use. 

 

The reports submitted to UMC generally describe no more than 

suspicions which have arisen from observation of an 

unexpected or unwanted event. In most instances it cannot be 

proven that a specific medicinal product (rather than, for 

example, underlying illness or other concomitant medication) is 

the cause of an event. 

 

Reports submitted to National Centres come from both 

regulated and voluntary sources. Some National Centres accept 

reports only from medical practitioners; other National Centres 

accept reports from a broader range of reporters, including 

patients. Some National Centres include reports from 

pharmaceutical companies in the information submitted to 

UMC; other National Centres do not. 

 

The volume of reports for a particular medicinal product may 

be influenced by the extent of use of the product, publicity, the 

nature of the reactions and other factors. No information is 

provided on the number of patients exposed to the product. 

 

 

 

Some National Centres that contribute information to VigiBase 

make an assessment of the likelihood that a medicinal product 

caused the suspected reaction, while others do not. 

Time from receipt of a report by a National Centre until 

submission to UMC varies from country to country. 

Information obtained from UMC may therefore differ from 

those obtained directly from National Centres. 

For the above reasons interpretations of adverse reaction 

data, and particularly those based on comparisons 

between medicinal products, may be misleading. The 

supplied data come from a variety of sources. The 

likelihood of a causal relationship is not the same in all 

reports. Any use of this information must take these 

factors into account. 

Some National Centres strongly recommend that anyone who 

intends to use their information should contact them for 

interpretation. 

Any publication, in whole or in part, of information obtained 

from UMC must include a statement: 

(i) regarding the source of the information, 

(ii) that the information comes from a variety of sources, 

and the likelihood that the suspected adverse reaction is 

drug-related is not the same in all cases, 

(iii) that the information does not represent the opinion 

of the World Health Organization. 

Omission of this statement may exclude the responsible 

person or organization from receiving further information 

from VigiBase. 

 

 

 

2011 
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The Global Fund to fight AIDS, TB and Malaria:  

An opportunity to strengthen pharmacovigilance systems in beneficiary 
countries 

Serge XUEREF, Senior Adviser, WHO Medicines Safety Programme 

1- What is the Global Fund to fight AIDS, TB and malaria? 

The Global Fund to fight AIDS, TB and malaria (the 'Global Fund') is an international financing institution 

dedicated to attracting and disbursing additional resources to prevent and treat these 3 major diseases. It is 
a partnership between governments, civil society, the private sector and affected communities. It also works 

in close collaboration with other organizations, such as WHO. Its model is based on the concepts of country 

ownership and performance-based funding. Since its creation in 2002, the Global Fund has become one of the 

main financiers of programs to fight AIDS, TB and malaria, with approved funding of US$ 22.9 billion in 151 
countries. It channels 82% of the international financing for TB, 50% for malaria, and 21% for AIDS, through 

'grants'. The Global Fund closely tracks the results flowing from the investments in all its grants in 151 
countries. These results are available for each country in the Grant Portfolio website, alongside with key 

information on Global Fund contacts (such as each country’s main stakeholders involved in Global Fund 

operations), original grant proposals submitted by the countries, disbursement requests and more1. 

2- What are its core structures? 

The Global Fund brings together at country level a wide diversity of implementing government bodies, 

international development partners, national civil society organizations, the private sector, and communities 
living with or affected by the diseases. These partners are represented in the Country Coordinating 

Mechanism (CCM), which does not handle Global Fund financing itself, but is responsible for submitting 

proposals to the Global Fund, nominating the entities accountable for administering the funding, and 

overseeing grant implementation.    

The Global Fund signs a legal grant agreement with a Principal Recipient (PR), an in-country organization, 

which is designated by the CCM. The PR receives Global Fund financing directly, and then uses it to 

implement programs or passes it on to other organizations (sub-recipients) who provide those services. Many 
PRs both implement and make sub-grants. There can be multiple PRs in one country.   

In Geneva, the Global Fund Secretariat manages the grant portfolio, including screening proposals submitted, 

issuing instructions to disburse money to grant recipients and implementing performance-based funding of 

grants. Since the Global Fund does not have staff at country level, it contracts firms to act as “Local Fund 
Agents” (LFAs) to monitor implementation. LFAs are the 'eyes and ears' of the Secretariat in countries.   

The Global Fund Board, with its sub Committees, is the highest decision making body of the organization. It is 
composed of representatives from donor and recipient governments and the other partners, and is 

responsible for the organization’s governance. Among remaining core structures is the Technical Review Panel 

(TRP), an independent group of international experts reviewing proposals to provide funding 

recommendations to the Board. 

3- Pharmacovigilance in the Global Fund  

An estimated 39% of Global Fund grants has been used on procurement of pharmaceuticals and other health 
products. This represents close to US$ 9 billion in 10 years. The Global Fund’s role in procurement and supply 

management is primarily focused on policy approach and assistance to countries with policy requirements. 

Although not engaged in direct procurement activities, which are managed and conducted under the full 

responsibility of grant recipients, the Global Fund provides mechanisms to promote safe and cost-effective 
procurement of health products, including guidance in pharmacovigilance. In relation to the latter, the Global 

Fund Board unequivocally demonstrated its support for pharmacovigilance activities with the following 
statement:  

The Global Fund Board strongly recommends (...beneficiaries...) to monitor adverse drug reactions (ADR) 

according to existing international guidelines and, if necessary, drawing on budgeted requests for financial 

support from the Fund. In its standard grant agreements between the Global Fund and the PR, the PR is 

requested to implement mechanisms to monitor ADR according to existing international guidelines.  

                                       

1 http://portfolio.theglobalfund.org/en/Home/Index 
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Despite this recommendation, the situation of pharmacovigilance in Global Fund grants remains low and is 

yet to reach an acceptable level.  

The Global Fund is aware of the main outcome of an analysis on the status of pharmacovigilance in its grants: 

conducted under the technical supervision of WHO in June 20102, the review of 431 grant proposals from 

round 4 to round 9 found that 'The extent of pharmacovigilance proposals in Global Fund applicants is weak 
and inadequate. Of 117 applicant countries, only 17 had functional and verifiable PV systems.'  

The Global Fund Secretariat and WHO issued fact sheets, information note on pharmaceutical systems 
strengthening and pharmacovigilance, checklists for grant applications, to stimulate the more systematic 

implementation of quality pharmacovigilance programs in grants with a pharmaceutical component3. The 
Secretariat also updated relevant plans and tools to enhance the profile of pharmacovigilance, such as its 

Procurement and Supply Management Plan, relevant country profiles as well as its Rapid Service Quality 

Assessments. This was aligned with the  Global Fund's High Review Panel perspective that there is 'a need for 

the organization to require PRs to invest more of grant budgets, systematically, in pharmacovigilance 
programs that monitor the quality, usage and efficacy of the drugs it buys, and that can track adverse events 

among patients and other post-marketing product defects'4. The TRP also 'welcomes the additional guidance 
provided to applicants on pharmacovigilance, but still recommends that guidance and technical assistance in 

pharmacovigilance be provided to applicants' 5 . The Global Fund strategy for 2012-2016, focusing on 

'investing for impact', asks to 'invest in robust national pharmaceutical and health product management 

(PHPM) systems to improve procurement outcomes and mitigate risk. This includes ...a more systematic 
inclusion of PHPM-strengthening funding requests in proposals, particularly for countries identified as lacking 

adequate ... pharmacovigilance capacity.' 

In August 2012 WHO has conducted an analysis of the status of pharmacovigilance in the last round of grant 
applications (round 10). This analysis reports an increase in the number of applications that describe 

pharmacovigilance activities in progress, or in the planning stage6. Specifically, 55 out of the 64 (85.9%) 

relevant grant applications consider pharmacovigilance activities in their grants, and among those 33 (60.0%) 

request resources from the Global Fund to finance such activities. 

4- Opportunity to use Global Fund resources for pharmacovigilance strengthening   

Countries have a clear opportunity to conduct pharmacovigilance strengthening activities, drawing on 
budgeted requests for financial support from the Global Fund.  

The plan (or absence of a plan) to support pharmacovigilance activities in active Global Fund grants is 

available from the public documents of the Global Fund website. Contact information of key stakeholders such 

as CCM, LFA and PR can also be obtained, to inquire about the status of pharmacovigilance activities. 
National pharmacovigilance centres are encouraged to participate in the development and implementation of 

pharmacovigilance activities in the Global Fund grants, all the more since the Global Fund beneficiaries are 
expected to ‘perform pharmacovigilance activities according to international guidelines’.  

In countries where resources are already made available from the Global Fund for pharmacovigilance 

activities, pharmacovigilance national centres are naturally, or should be, part of such efforts. Technical 

assistance is available upon request from the Global Fund beneficiaries, and countries are encouraged to 
request technical assistance from recognized institutions. For example, request for WHO technical assistance 

can be addressed to WHO by writing to PVsupport@who.int; or through requests for support from 

Management Sciences for Health, (sps@msh.org); other organizations such as local Universities may also 
have experience in delivering quality technical assistance in pharmacovigilance. A list of pharmacovigilance 

and pharmacoepidemiology training course providers is proposed by the WHO Collaborating Centre for 

International Drug Monitoring (Uppsala Monitoring Centre)7. On-line trainings, in-country visits from 

recognised pharmacovigilance experts, off-site trainings, mentorship and other support can be made 
available using the resources targeted for pharmacovigilance activities in the Global Fund grants.  

                                       

2 Available upon request from WHO Collaborating Centre in Ghana (alex.dodoo@who-umc.org) 

3 All documents available on the Global Fund and / or WHO websites 

4 http://www.theglobalfund.org/en/highlevelpanel/report/ 

5 TRP report, Round 10, available at http://www.theglobalfund.org/en/trp/reports/ 

6 Xueref S, Caudwell E, Pal S. Unpublished Report, available upon request from WHO (PVsupport@who.int) 

7 http://www.who-umc.org/graphics/26607.pdf 
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If no resources are available from the Global Fund for pharmacovigilance activities, national centres should 

discuss with the PR and the CCM on how the Global Fund resources could be used to address this gap. The 
solution to identify unspent funding within an existing grant, and redirect it to support unplanned 

pharmacovigilance activities, does exist. This may not be possible in some instances. But in all cases, an early 

planning for the effective inclusion of pharmacovigilance activities as part of the next grant application is 
encouraged, and requires discussions between the country pharmacovigilance experts, the PR and the CCM. 

WHO and its network of pharmacovigilance experts can be invited to participate in such discussions to 
facilitate the development of a pharmacovigilance strengthening plan. 

Countries benefiting from Global Fund grant with a pharmaceutical component are required by the Global 
Fund to conduct pharmacovigilance activities according to international standards. This has been made very 

clear since the last round of grants. As a consequence, a group of countries have answered that call to 

strengthen pharmacovigilance as part of round 10: for example South Africa has planned and has been 

granted US$ 4.6 million for pharmacovigilance for 3 years, as part of a US$ 302.7 million grant; almost 
US$ 500 000 are available for pharmacovigilance as part of the health system strengthening grant in Vietnam; 

Liberia, Morocco, Indonesia, Thailand, Colombia, Armenia are also part of the 26 countries that have 
requested specific funding for pharmacovigilance as part of round 10.  

It is strongly recommended that the inclusion of a plan for pharmacovigilance strengthening with a 

designated budget as part of Global Fund grants should be systematic for all countries receiving Global Fund 

grants for pharmaceuticals.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Workshop announcement 

The World Health Organization Collaborating Centre for Drug Statistics Methodology (Oslo) and  the South 

Asian Chapter of American College of Clinical Pharmacology (SAACCP)  are organizing a preconference 

Workshop on the WHO ATC/DDD methodology and Drug Utilization Research, from 19th - 20th April 2013 in 

Mumbai India   

The above workshop will precede the Annual Conference of the SAACCP, 21st - 22nd April 2013, Mumbai, 

India. 

For further details on the workshop please write to Dr. Nilima Kshirsagar, President, SAACCP at:  
kshirsagarna@yahoo.in; and drugdevelopment2013@hotmail.com 

 

 


