From bad to worse: the shortage
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The problem of ongoing drug shortages is
increasing pressure on pharmacists,
prescribers and patients. Unfortunately,
this situation is nothing new. Hospital
pharmacists are commonly at the fore-
front of this battle, investing increasing
amounts of time to identify, follow-up and
resolve these shortages.! > While drug
shortages might initially have been
perceived as merely a logistical nuisance,
this has now changed substantially, since
patients are increasingly at risk for harm
due to therapeutic agents simply not being
available.

One specific shortage currently affecting
healthcare systems worldwide concerns
fibrinolytics, used in an array of indica-
tions. According to current estimates,
global availability will not be restored until
well into 2024. Reasons for unavailability
include a limited number of manufac-
turers, (vulnerable) single-site production
facilities, high(er) quality standards (along
with concomitant quality issues), and
last but not least an increased use of the
involved drug (class).> * Driving factors
underlying these causes are frequently
economic in nature.

Given the clinical impact of this specific
shortage, a task force has been assembled
by the Belgian Federal Agency for Medi-
cines and Health Products (FAMHP). In
Belgium, a clinically relevant issue has
arisen with alteplase, a fibrinolytic agent
primarily used to treat ischaemic stroke
and haemodynamically unstable pulmo-
nary embolism (unstable PE).” ¢ The
manufacturer relies on these two indica-
tions to determine its annual forecast.

1Hospital Pharmacy Department, UZ Leuven, Leuven,
Flanders, Belgium

“Department of Pharmaceutical and Pharmacological
Sciences, KU Leuven, Leuven, Flanders, Belgium
3Department of Cardiovascular Sciences, KU Leuven,
Leuven, Flanders, Belgium

*Department of Cardiology, UZ Leuven, Leuven,
Flanders, Belgium

5Depar‘[ment of Neurosciences, KU Leuven, Leuven,
Flanders, Belgium

®Department of Neurology, UZ Leuven, Leuven,
Flanders, Belgium

Correspondence to Professor Lorenz Roger Van der
Linden, Hospital Pharmacy Department, UZ Leuven,
Leuven 49, Flanders, Belgium; lorenz.vanderlinden@
uzleuven.be

The authors of this Editorial are all
active in the University Hospitals Leuven,
a large, academic hospital situated in
a highly wurbanised region (Leuven,
Belgium). Rather poignantly, our alma
mater KU Leuven played a major role in
the discovery, purification and later in the
upscaling of tissue plasminogen activator
(tPA) under the supervision of Désiré
Collen, a Belgian physician, researcher
and biotechnology entrepreneur. Approx-
imately 40 years ago, this resulted in the
first steps towards the use of recombi-
nant tPA for acute myocardial infarc-
tion.” Unfortunately, this history, however
interesting, does not provide us with any
protection against the current shortage.
To mitigate the effects of this shortage in
our hospital, we have implemented several
measures. These included calling back all
alteplase vials to the hospital pharmacy
department, scheduling meetings with the
main prescribers to reach consensus on
appropriate use (including deciding what
to do in case of unavailability of alteplase),
followed by explicit communication
throughout the hospital. The pharmacy
department applied restrictive dispensa-
tion of alteplase (ie, only for ischaemic
stroke and unstable PE), and provided
evaluation of and follow-up on the
number of dispensed vials. Feedback was
provided to prescribers at least monthly or
sooner if a higher than expected use was
observed. We provided feedback to the
manufacturer of alteplase and consulted
with the FAMHP. For ischaemic stroke,
exact doses of alteplase were adminis-
tered (ie, 0.9 mg/kg with a maximum dose
of 90 mg; average administered dose was
70mg), hence relying more on 20mg
vials than 50mg vials), physicians were
advised to critically review the indications
and potential alternatives were pursued.
Unfortunately, due to the global scale of
this shortage, no (valid) alternatives were
found. Strategies such as those detailed
above helped to alleviate the clinical
impact of this shortage but at a substantial
cost in terms of time invested by all stake-
holders. Luckily, no stroke or unstable PE
patients were left untreated in our centre.
Our measures were largely in line with

those proposed by the European Stroke
Organisation.?

Despite all efforts, Belgian healthcare
professionals were unable to resolve the
shortage. As a result, quotas were defined
for each hospital starting in June 2022
and based on historical orders. From
that point on pharmacists have had to
provide weekly updates to the FAMHPR.
When the hospital’s supplies drop below
a predefined threshold (ie, 75% of the
hospital’s quota), an order can be placed
with the manufacturer. Ad hoc urgent
orders can be placed as well where the
company ensures delivery within § hours.
In January 2023, we received new infor-
mation that the 2023 allocated stock for
Belgium will be lowered compared with
2022. Consequently, quotas per hospital
will be adapted accordingly.

The current drug shortage does not
solely impact the management of isch-
aemic stroke and unstable PE patients as
alteplase is not the only fibrinolytic expe-
riencing a shortage. Prior to alteplase,
we already experienced issues with avail-
ability of urokinase. These have not been
resolved — in fact they have only become
more substantial. In Belgium, urokinase is
used at least as frequently as alteplase (in
terms of defined daily doses), and its indi-
cations include among others the preven-
tion of recurrent occlusion of indwelling
catheters, treatment of partially and fully
occluded catheters, and catheter-directed
treatment of acute limb ischemia and deep
vein thrombosis. Many Belgian hospi-
tals are now using Taurolock-U (which
contains taurolidine, 4% citrate and
50001U/mL urokinase) for the prevention
of thrombosis in long-term catheters, such
as in dialysis patients, and in the treat-
ment of fully occluded catheters.” 1 For
other indications, where no alternatives
are available, in our hospital we rely on
on-site  compounded 40000IU/10 mL
syringes, as long as they are available.!'
While there seems to be a workable plan
to ensure sufficient alteplase for stroke
and unstable PE, it is becoming increas-
ingly unclear whether this will also be
the case for urokinase. Given the limited
shelf life and lack of viable alternatives, we
are found wanting particularly regarding
the management of acute limb ischemia.
Specific catheters might prove valuable,
but further research is still needed to
confirm their safety and efficacy.'? In sum,
while the shortage of alteplase might lead
to more untreated strokes and unstable
PE, both in their own right serious clin-
ical presentations with a large impact
on morbidity and mortality, the same
goes for untreated acute limb ischemia.
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Furthermore, central venous access devices
(eg, port-a-cath) are of paramount impor-
tance for the administration of life-saving
treatments, such as anti-cancer therapies.
The impact of treatment delay or cancel-
lation because of non-functional catheters
that are no longer rescuable due to a lack
of fibrinolytics is difficult to measure, but
substantial.

Given that each country is experiencing
similar issues with these drug shortages,
more support at the European level
would be beneficial.”® This might include
increased collaboration between countries,
sharing of information and resources, and
coordinated efforts to address this issue.
For example, the European Medicines
Agency (EMA) has a platform for infor-
mation sharing and coordination on drug
shortages. Moreover, the European Asso-
ciation of Hospital Pharmacists (EAHP)
has developed a strategy for dealing with
drug shortages which includes measures
such as improving communication, iden-
tifying alternatives, and promoting the
use of available resources. Such initiatives
highlight the importance of collaboration
and coordination in addressing the current
drug shortage of fibrinolytics.'* Yet, this
has not avoided the predicament we are
currently facing.

In conclusion, the shortage of fibrino-
lytics, of both alteplase and urokinase, is
a pressing issue that is affecting hospitals
worldwide and will keep doing so for at
least another year. The reasons for this
shortage are varied and include limited
competitors, single-site production facil-
ities, and increased use. In our hospital,
we have implemented several measures

to mitigate the effects of this shortage,
but we are not yet out of the woods.
Given the new situation of even stricter
quotas, Belgian hospitals have no alteplase
reserves. More urgent perhaps is that the
situation with urokinase remains unclear.
To address the issue of this shortage of
fibrinolytics, more support at the Euro-
pean level is needed.

Contributors The first author (LVDL) provided the
first draft. All authors (LVDL, JN, TVA, RL, PV) reviewed
the manuscript, provided substantial contributions, and
approved its submission.

Funding The authors have not declared a specific
grant for this research from any funding agency in the
public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not applicable.
Ethics approval Not applicable.

Provenance and peer review Not commissioned;
internally peer reviewed.

© European Association of Hospital Pharmacists 2023.
No commercial re-use. See rights and permissions.
Published by BMJ.

| '.) Check for updates

To cite Van

der

Linden LR, Neefs J, Vanassche T, et al. Eur J Hosp Pharm
2023;30:125-126.

Published Online First 23 February 2023

Eur J Hosp Pharm 2023;30:125-126.
doi:10.1136/ejhpharm-2023-003719

ORCID iD
Lorenz Roger Van der Linden http://orcid.org/0000-
0001-5195-1891

REFERENCES

1 Traynor K. Drug shortages worsening, pharmacists say.
Am J Health Syst Pharm 2022;79:713—4.

6

De Weerdt E, De Rijdt T, Simoens S, et al. Time spent
by Belgian Hospital pharmacists on supply disruptions
and drug shortages: an exploratory study. PLoS One
2017;12:0174556.

Dill S, Ahn J. Drug shortages in developed countries --
reasons, therapeutic consequences, and handling. Eur J
Clin Pharmacol 2014;70:1405-12.

De Weerdt E, Simoens S, Hombroeckx L, et al. Causes
of drug shortages in the legal pharmaceutical
framework. Regul Toxicol Pharmacol 2015;71:251-8.
Berge E, Whiteley W, Audebert H, et al. European
stroke organisation (ESO) guidelines on intravenous
thrombolysis for acute ischaemic stroke. Eur Stroke J
2021;6:1-LXII.

Konstantinides SV, Meyer G, Becattini C, et al. ESC
guidelines for the diagnosis and management of acute
pulmonary embolism developed in collaboration with
the european respiratory society (ERS). Eur Heart J
2019;41:543-603.

Collen D, Lijnen HR. The tissue-type plasminogen
activator story. Arterioscler Thromb Vasc Biol
2009;29:1151-5.

8 European Stroke Organisation. Alteplase and

tenecteplase shortage. 2022. Available: https:/eso-
stroke.org/wp-content/uploads/3.Letter_Tenecteplase_
Shortage_20221219.pdf

Winnicki W, Herkner H, Lorenz M, et al. Taurolidine-
based catheter lock regimen significantly reduces
overall costs, infection, and dysfunction rates

of tunneled hemodialysis catheters. Kidney Int
2018;93:753-60.

Bonkain F, Stolear J-C, Catalano C, et al. Prevention
of tunneled cuffed catheter dysfunction with
prophylactic use of a taurolidine urokinase

lock: a randomized double-blind trial. PLoS One
2021;16:0251793.

Dedrick SC, Ramirez-Rico J. Potency and stability of
frozen urokinase solutions in syringes. Am J Health
Syst Pharm 2004,61:1586-9.

Bjorck M, Earnshaw JJ, Acosta S, et al. Editor’s
choice-european society for vascular surgery (ESVS)
2020 clinical practice guidelines on the management
of acute limb ischaemia. Eur J Vasc Endovasc Surg
2020;59:173-218.

Batista A, Miljkovi¢ N, Polidori P, et al. Medicines
shortages. Eur J Hosp Pharm 2019;26:290-1.
Pauwels K, Simoens S, Casteels M, et al. Insights
into European drug shortages: a survey of hospital
pharmacists. PLoS One 2015;10:e0119322.

126

Van der Linden LR, et al. Eur J Hosp Pharm May 2023 Vol 30 No 3


http://crossmark.crossref.org/dialog/?doi=10.1136/ejhpharm-2023-003719&domain=pdf&date_stamp=2023-04-06
http://orcid.org/0000-0001-5195-1891
http://orcid.org/0000-0001-5195-1891
http://dx.doi.org/10.1093/ajhp/zxac090
http://dx.doi.org/10.1371/journal.pone.0174556
http://dx.doi.org/10.1007/s00228-014-1747-1
http://dx.doi.org/10.1007/s00228-014-1747-1
http://dx.doi.org/10.1016/j.yrtph.2015.01.005
http://dx.doi.org/10.1177/2396987321989865
http://dx.doi.org/10.1161/ATVBAHA.108.179655
https://eso-stroke.org/wp-content/uploads/3.Letter_Tenecteplase_Shortage_20221219.pdf
https://eso-stroke.org/wp-content/uploads/3.Letter_Tenecteplase_Shortage_20221219.pdf
https://eso-stroke.org/wp-content/uploads/3.Letter_Tenecteplase_Shortage_20221219.pdf
http://dx.doi.org/10.1016/j.kint.2017.06.026
http://dx.doi.org/10.1371/journal.pone.0251793
http://dx.doi.org/10.1093/ajhp/61.15.1586
http://dx.doi.org/10.1093/ajhp/61.15.1586
http://dx.doi.org/10.1016/j.ejvs.2019.09.006
http://dx.doi.org/10.1136/ejhpharm-2019-001911
http://dx.doi.org/10.1371/journal.pone.0119322

	From bad to worse: the shortage of fibrinolytics
	References


