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ABSTRACT

Drug shortage related to healthcare is not a new 
phenomenon and anesthesia as a specialty is not 
immune in this regard.1 There is no standardized 
definition available. The European Federation 
of Pharmaceutical Industry Association (EFPIA) 
defines it as “The occurrence of internal or external 
situation (or a combination of both) which could 
result in an interruption of supplies of a medical 
product, if not properly controlled”.2

Whereas, previously it was considered a lower and 
middle income countries (LMIC) problem, but now 
it has been reported even from high income countries 
(HIC) and has quality and financial implications at a 
global scale. In a European survey 21% of pharmacists 
reported facing drug shortage almost every day. 
Anesthesia is a specialty where shortage of anesthetic 
drugs can have significant effects on patient safety.4

Magnitude of Problem in LMIC

There is little data available from LMIC. A paper 
published from Uganda in 2007 stated that narcotics 
were  “always available” in 45%, nondepolarizing 
muscle relaxant in 15%, inhalational agent in 38%, 
and induction agent in 59% of the anesthetics.5 
In an editorial published in 2012 in this journal, 
non-availability of some of the essential drugs in 

Pakistan was pointed out. These included narcotics, 
inhalational agents, induction agents and some 
vasoactive drugs.6

Causes of Drug Shortage in LMIC

There are several factors that contribute to the drug 
shortage including anesthetic drugs. Some of the 
reasons are common to both HIC and LMIC, but 
there are many additional issues effecting LMICs. 
Some of the factors in HICs are regulatory issues, 
manufacturing problems, raw material acquisition 
problems, business decisions based upon the 
profitability of some drugs, and disturbances or faults 
in supply chain.7 In LMIC there are additional issues 
of licensing by healthcare regulatory authorities, and 
import from abroad, shortage of ingredients for local 
manufacture, boarding tax government policies and 
drug smuggling to other countries.8

Consequences of Drug Shortages

Safety Issues

Drug shortage results in substitution, which brings 
up the issue of drug integrity of substituted drugs. 
It is difficult to trace the appropriate handling and 
shortage of these substituted drugs. The substituted 
drugs may also be of reduced efficacy and may have 
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increased side effects. Substitution also results in a 
higher incidence of medication errors.9 It may result 
in cancellation of surgery which may be emotionally 
traumatic to both patients and their families.

Cost implication

Shortage has cost implication for both patients and 
hospitals. Cancellation of surgery prolongs hospital 
stay and exposes the patient to higher risk of hospital 
acquired infections. In addition, the substituted 
drugs may be more expensive. Hospitals in order 
to accommodate product changes may need to hire 
more pharmacists or may have to compensate them 
by offering overtime allowance to staff.10

Other Issues

In addition to safety and cost implications there may 
be some other issues, like problems with clinical 
research, which demands a protocolized approach 
to anesthetic management. It may also lead to 
counterfeiting as substituted drugs may need to be 
purchased from a grey market of unauthorized supply 
channel.

Managing Drug Shortage

Different models to deal with drug shortages have 
been discussed in different countries. One of these 
is a risk based approach. This approach requires 
the hospitals or purchasing authorities to categorize 
the criticality of shortage in terms of patient impact 
and assess alternative therapies.11 They also need to 
assess the probability shortage based on sources of 
manufacture, weaker links in supply /demand chain 
and inventory and then make decision on how to 
control and manage the risk to patient safety and 
product. This can also be tackled at different levels.12

Role of individuals:

There are a few things that an anesthesiologist can 
do in his/her individual practice. One example is 
by reducing wastage especially of drugs that are 
vulnerable to shortage e.g. with double syringe 
technique. Also, to use regional techniques wherever 
feasible, and develop experience with alternative 
drugs. This in turn may require data generation and 
publication if enough publications on use of these 
alternatives is not available.

Role of Teaching Hospitals:

Teaching hospitals can play their part by teaching and 
training residents both in use of alternate drugs and 
techniques. Regional anesthesia techniques should be 
an essential part of training curricula in LMIC.

Role of Pharmacy:

All pharmacies need to have action plans or a shortage 
policy to deal with drug shortages, continuous 
monitoring and implementation of the action 

plan if shortage occurs and reversal of all actions 
when shortage resolves. They also need to be in 
communication with all stake holders.10

The pharmacy action plans are generally based on 
three points:

a)	Conservation i.e. restriction of drugs that are prone 
to shortage and only release them on per need basis.

b)	Substitution i.e. to consider therapeutic 
alternatives with equivalent doses, adverse effect 
profile, pharmacokinetics and contra-indications.

c)	Adaptation which involves increasing institutional 
awareness, setting up advanced warning systems and 
modification of purchase amounts.

Role of Professional Societies:

Professional societies can play a role to put pressure 
upon the concerned authorities regarding their 
policies and also by means of press releases from time 
to time. Another area in which anesthesia societies 
can help is in formulating ‘Essential drug lists’. In 
2015 Association of Anesthetists of UK & Ireland 
published an essential anestheisa drug list.12 The 
list is divided into essential drugs, necessary drugs 
and critical drugs. Essential drugs are considered 
minimum need for a health system. Necessary 
are needed to prevent serious conditions where 
no alternative is available. Critical drugs are both 
necessary and vulnerable to shortage.

WHO also has a model list of ‘Essential Medicines’ 
which includes some anesthetic drugs.13 This list is 
updated from time to time and was last updated in 
2019.

Role of Manufacturers:

Manufacturers also need to develop systems to 
proactively identify and resolve quality issues 
across their supply chains and have flexible policies 
regarding production and availability.

Role of Governments:

Governments have an overarching role. This 
includes alteration of drug related policies, giving 
monitory incentives for “unprofitable drugs”, 
regional cooperation at government levels and also 
establishing national reporting systems for drug 
shortages.

CONCLUSION

The problem of drug shortage is a complex one 
and involves several stake holders. A coordinated 
approach across the healthcare systems is needed. 
Strategies need to be identified at all levels and put 
in practice.
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