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ABSTRACT:

Objectives: To develop a procedure for management of off-la- bel medications, and to analyze the treatments, indications, and
hospital units which will request them more frequently, as well as which variables will have an impact on the authoriza- tion
decision, and its economic impact.

Methods: A procedure was designed where clinicians would complete request forms and the Hospital Unit would prepare reports
assessing their efficacy, safety, convenience, and cost. The request forms for the past five years were analyzed.

Results: A total of 834 applications were received, and 88.1% of these were accepted. The authorization rates were higher for
Pacediatric Units (95.7% vs. 86.6%; p<0.05). The reasons for considering prescriptions as off-label were: different indica- tion
(73.2%), different combination (10.2%), different line of treatment (8.6%) and different age (8%). A 73.4% of requests were for
antineoplastic drugs, and the most frequently pres- cribed were rituximab (120) and bevacizumab (103). The quali- ty of evidence
supporting the prescriptions was moderate-low, though no direct relationship with the likelihood of approval was demonstrated
(p = 0.413). The cost of the approved medi- cations was 8,567,537 €, and the theoretical savings for those drugs rejected was of
2,268,642 €. There was a statistically significant decrease in the authorization rate (p < 0.05, Stu- dent’s t test) when spending
increased.

Conclusions: The responsibility for assessing off-label prescriptions has fallen on the Pharmacy Unit. It has not been demons-
trated that the quality of evidence represents a decisive varia- ble for approval of treatment; on the other hand, age and cost have
demonstrated a significant impact.

KEYWORDS: Off-Label Use, Medication prescriptions, Compassionate Use Trials.
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RESUMEN:

Objetivos: Desarrollar un proceso de gestién de medicamentos en condiciones fuera de ficha técnica y analizar los tratamientos,
indicaciones y unidades clinicas que los solicitan, qué variables influyen en la decisién de autorizacién y su impacto econdmico.
M¢étodos: Se disend un procedimiento segtin el cual los clinicos cumplimentarfan las solicitudes, el Servicio de Farmacia redacta-
ria los informes valorando su eficacia, seguridad, conveniencia y coste, y la direccién médica tomaria la decisién de aceptar o no su
uso. Se analizaron las solicitudes de los tltimos cinco afios. Resultados: Se recibieron 834 solicitudes, autorizindose el 88,1%. Las
tasas de autorizacién fueron mayores para los Ser- vicios Pedidtricos (95,7% frente a 86,6%; p < 0,05). Las ra- zones por las que las
prescripciones se consideraron fuera de ficha técnica fueron: diferente indicacién (73,2%), combina- cién diferente (10,2%), linea
diferente (8,6%) y edad diferente (8%). E173,4% de las solicitudes fueron de antineopldsicos, siendo rituximab (120) y bevacizumab
(103) los més prescritos. La calidad de la evidencia que avalaba las prescripciones fue moderada-baja, aunque sin demostrar relacién
directa con la probabilidad de aprobacién (p = 0,413). El coste de los medi- camentos aprobados fue de 8.567.537 € y el ahorro
tedrico delos denegados 2.268.642 €. El porcentaje de autorizacidn dis- minuyo segtin aumentd el gasto de manera estadisticamente
significativa (p < 0,05, test t de Student).

Conclusiones: La responsabilidad de evaluacidn de las prescrip- ciones fuera de ficha técnica ha recaido en los Servicios de Farma-
cia. La calidad de la evidencia no ha demostrado ser una variable decisiva para la aprobacién de los tratamientos. En cambio, la
edad y el coste si que han demostrado influir significativamente.

PALABRAS CLAVE: Usos fuera de lo indicado, Prescripciones de medicamentos, Ensayos de uso compasivo.

CONTRIBUTION TO SCIENTIFIC LITERATURE

This is the most complete series on off-label prescrip- tion of drugs. Unlike other previous publications, all
age groups and medical specialties have been included.

Our experience can encourage a higher number of Pharmacy Units to get involved in processes targeted
to drive pharmacotherapy based on evidence, as suggested by Initiative 2020 from the Spanish Society of
Hospital Pharmacy.

INTRODUCTION

Royal Decree 1015/2009, dated June, 19th, which regulates medication availability under special situations,
establishes the access in Spain to off-label medications
Off-label use occurs in all medical specialties, but it is more frequent in those with a lower likelihood of

patient inclusion in clinical trials (Paediatrics, Psychiatry, Obstet- rics-Gynaecology) 2 3 1n an American

study, 21% of the prescriptions for the 160 most widely used medications were off-label In Paediatrics, this

7-11

has been observed in up to 80%, © of cases, in Oncology, in up to 50%’ ', and in Psychiatry, in up to 76%

1213 The majority presented little or no scientific evidence to support them 4 There are few studies in Spain,

and 22.3% off-label prescrip- tions have been observed in a recent publication 5

Until the approval of RD 1015/2009, the procedure to use off-label medications was clear and uniform;
the Spanish Agency of Medicines and Medical Devices was responsible for authorizing the use of medications
for Compassionate Use 16-18
Since the enforcement of RD 1015/2009, this respon- sibility has been transferred to the equivalent

commit- tees or bodies in each autonomous community, and the adaptation process initiated has led to the

loss of this uniformity 19 20

In our community, until 2013 there was no regional committee that could take responsibility for this new

sit- uation; therefore, each hospital had to design their own procedure of action 2

The main objective of this Project was to develop a procedure for management of medications prescribed
off-label in the hospital setting, in order to adapt to RD 1015/2009 and, at the same time, to meet the
Objective
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2.3 from Initiative 2020 of the Spanish Society of Hospi- tal Pharmacy (SEFH): The Pharmacy Unit will be

actively involved in programs with the objective of treating pa- tients with pharmacotherapy based on evidence **.

As secondary objectives, first we intended to an- alyze which the most common treatments and indica-
tions were, and the clinical units which requested them more frequently; secondly, to research which variables
of patients or treatments had an impact on the decision of authorization for a drug; and finally, which was
the economic impact of the authorized drugs, and the the- oretical spending represented by the use of the
rejected drugs.

METHODS

In order to adapt to RD 1015/2009, a Standard Oper- ating Procedure (SOP) was designed, based
on the one designed by the GENESIS Group (Group for Innovation, Assessment, Standardisation and
Research in the Selec- tion of Drugs) from the SEFH *. This SOP was approved by the Pharmacy &
Therapeutics Committee (PTC) and Medical Management of the hospital, which accepted the responsibility
for authorizing treatments, with tech- nical support by the Area of Medication and Selection of Drugs
(AMSD) from the Pharmacy Unit.

According to this SOP, the clinician should complete a request form with identity data, previous
treatments, al- ternative treatments, and reasons justifying the request- ed treatment, attaching any
bibliographic references available.

The AMSD would have seven days to prepare an evaluation report, with a study of the efficacy, safety, con-
venience and cost of the treatment requested and its alternative options, according to the specific situation
of the patient, with a proposal for approval or rejection by the Hospital Management.

This analysis includes the individualized requests re- ceived during the past five years, from October, 1st,
2009 until September, 30th, 2014, both for hospitalized patients and outpatients.

The study did not include those treatments subject to off-label protocols from the time of their approval by
the hospital PTC, as well as individualized off-label treatments from the time of receiving the indication by
Regulatory Agencies. The request forms received were reviewed for this analysis, as well as the individualized
evaluation reports prepared by the AMSD of the Phar- macy Unit, and the clinical records whenever it was
necessary.

The authorization rate of treatments was considered as the primary variable, and was analyzed based on
patients’ demographic data (age and gender), the requesting clinical department, the drug or combination

of drugs, the indication for which the treatment was requested, the reason to consider treatment as off-
la- bel, the evidence regarding efhicacy and safety avail- able at the time of writing the report, and the cost
of treatment.

The causes for treatments to be considered off-label were divided into four groups:

1. Indication not approved at the Product Specifi- cations (PS). When the specific condition requested
did not coincide with the one described in the PS.

2.Indication not approved for the patient’s age. When the patient did not fall into the specific age group
targeted by the treatment, according to the in- dication described in the PS, or when this age group had been
explicitly excluded.

3. Indication for a line of treatment different to the one approved in the PS. When a specific line of
treatment was stated in the PS, which did not co- incide with the line requested.

4. Prescription within a combination of drugs dif- ferent to the one approved in the PS. When a specific
combination of drugs was stated in the PS, which did not coincide with the one requested. Evidence was
classified according to the GRADE system (Grading of Recommendations, Assessment, Devel- opment and

Evaluation), into High, Moderate, Low, and Very Low Evidence 24
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¢ High Evidence: meta-analysis, randomized clinical trial, systematic review of randomized clinical trials.

e Moderate Evidence: controlled clinical trials well de- signed but not randomized, randomized
clinical trials in another line of treatment which could be extrapo- lated, randomized clinical trials in
another population which could be extrapolated, studies of cohorts or cases and high quality controls and
multicenter.

e Low Evidence: studies of cohorts or cases and con- trols, multiple series compared over time.

e Very Low Evidence: series of cases, experts’ opinion. In order to calculate the cost, the duration of
treat- ment was considered according to the studies available and the cost of acquisition by the hospital.
For durations over 12 months, the estimation was exclusively for the cost of the first year. The real price of
acquisition by the hospital (selling price — discounts + VAT) was used for calculation. Other direct medical
costs associated were not quantified, such as administrative costs, and hospital stays; indirect costs were not
quantified either, though all of these were taken into account in a qualitative manner for decision making.

The SPSS Program for Windows, version 19.0, was used for data analysis. The statistical relationship be-
tween scientific evidence and the decision by the Hospi- tal Medical Management, and the relationship
between the authorization rate between clinical units for adults and paediatrics, were calculated through c’s
Test?. The relationship between cost and Hospital Medical Management decisions was calculated through
Student st test.

The statistically significant value was p<0.05, and the Bonferroni Correction was used to adjust the al- pha
level, preventing false positive results. For this aim, p<0.05/number of comparisons was taken as statistically
significant.

RESULTS

The SOP designed was widely followed at hospital, and 834 individualized requests for off-label treatments
were received during the period of the study. Out of these, 88.1% were authorized. 51.3% of them were for
male patients. The median age of patients was 50 years (Table 1).

Regarding the reason that led to the treatment being considered off-label, the majority of requests (73.2%)
were due to indication not approved in the PS, and 87.5% of these were authorized. When the request
was conducted because the age of the patient was different to the one in the Product Specifications (8% of
requests), 100% of requests were authorized. The lowest rate of authorizations was for those requests for
treatment in a different line to the one authorized (8.6% of requests, and 75% of authorizations) (Table 2).

Regarding the level of evidence available at the time of the request, Table 3 sums up its distribution. The
lev- els of evidence were compared regarding the decisions for authorization or rejection, and no significant
differ- ences were observed (p=0.413, chi-squared test*).

The distribution of medications requested was con- ducted according to the ATC classification (Table 4).
It was observed that the most requested group of med- ications were antineoplastic, with 73.4% (612). The
drugs with the highest number of requests were: ritux- imab (120), bevacizumab (103), and bendamustine
(65) (Figure 1).

The most repeated indications were glioma (72), B cell lymphoma (46) and epithelial ovarian cancer (33).
The most frequent indications appear on Table 5, with their respective decision by the Medical Management.

83% of the requests came from clinical units for adults, and 17% from Paediatrics. The distribution of
requests in terms of clinical units appears on Tables 6 and 7.

The authorization rate for requests in the paediatric units (95.7%) was higher than in the units for adults
(86.6%) (p<0.05, chi-squared test*).

The theoretical cost represented by the approved med- ications was calculated, and it reached a total
amount of 8,567,537 €. The total expense in Pharmacy during the period of the study (October, 2009 to
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September, 2014) added up to 250,702,423 €. Therefore, the expense in off-label drugs represented 3.42%
of the total expense in Pharmacy. The median cost per patient was 8,544 € [1,970, 16,101]. It was observed
that treatments with costs between 0 and 1,000 € were authorized in 96.8%

TABLE 1.
Characteristics of requests

Table 1. charocteristics of requests

Age Median I e Range
50 years [29.63] 1 day to 89 years
Gender n %
Male 428 51.3%
Female 406 48.7%
Population n %
Adult 679 81.4%
Children 155 18.6%
Requests n %
2009° 39 4. 7%
2010 144 17.3%
2011 173 20.7%
2012 156 18.7%
2013 177 21.2%
2014 145 17.4%
Total B34 100%
Clinical Units n %
Adult Cncology 314 45.4%
Hematology 122 17.6%
Rheumatology 58 B.4%
MNephrology 29 4 2%
MNeurclogy 25 36%
Other 144 20.8%
Total 692 100,0%
Paediatric* Paediatric Oncology BB 47.9%
Paediatric Rheumatology 18 12.7%
Paediatric ICU 14 9.9%
Paediatric Cardiclogy 14 9.9%
Paediatric Neurclogy 7 49%
Other 21 14.7%
Total 142 100.0%

Since October, 1st.
£Until September, 30th.
*Some children were managed by Adult Clinical Units.

TABLE 2.
Distribution of the different types of Off-Label Prescriptions (OLPs)

according to the decision by the Hospital Medical Management

Table 2. Distribution of the different types of Off-Label Prescriptions (OLPs) according to the decision by the Hospital Medical

Maonagement

Types of OLP n * Authorized S Rejected %
Indication g10 73.2% 534 B7.5% 76 12.5%
Combination 85 10.2% 80 04.1% 5 59%
Line 72 B.6% 54 5% 18 25%

Age 67 B.0% 67 100.0% 0 0.0%
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(123) of cases, while those with costs between 50,000 and 100,000 € were only authorized in 50% of cases
(12) (Table 8).

The authorization rate decreased as the spending range increased, in a statistically significant way (p<0.05,
Student’s t).

TABLE 3.
Distribution of requests according to the evidence available
and the decision by the Hospital Medical Management

Table 3. Distribution of requests occording to the evidence available and the decision by the Hospital Medical Management

Evidence available n % Authorized % Rejected %

High evidence a2 11% 7 B3 7% 15 16.3%

Moderate evidence 453 54.9% 410 B9.5% 48 10.5%

Low evidence 20 2.4% 17 85.0% 3 15.0%

Very low evidence 264 31.7% 231 B7.5% 33 125%

Total 234 100.0% 735 2881% 99 11.9%
TABLE 4.

Distribution of medications according to the ATC Classification
and the decision by the Hospital Medical Management

Table 4. Distribution of medications according to the ATC Classification and the decision by the Hospital Medical Manaogement

ATC Classification n % Authorized % Rejected E

B: blood 18 22% 12 66.6% 6 33.3%
C: cardiovascular 32 3.8% 32 100.0% 0 0%
H: hormoaones 10 12% 10 100.0% 0 0%
I anti-infective 44 5.3% 43 o7 7% 1 2.3%
L: anti-neoplastic Be12 73.4% 531 26.8% 81 13.2%
M: musculoskeletal system B2 7.4% B0 0956.8% 2 3.2%
N: nervous system 5 0.6% 4 B20.0% 1 20.0%
R: respiratory 11 1.3% 7 63.6% 4 36.4%
5: sense organs 24 2.9% 21 B7.5% 3 12.5%
W:wvaricus 16 19% 15 93.7% 1 6.3%
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FIGURE 1.
Drugs with the highest number of requests.*
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* The total number of drugs is higher than the number of requests because in some occasions two
high-impact drugs were included in the same request.

The rejected treatments, in case they had been ap- proved, would have caused an expense of 2,268,642 €,
with a median cost per patient of 14,010 € [4,684, 35,935]. This would have represented the 0.90% of the

amount spent in medications during that period.

DiscussioN

We believe this is the largest and most complete study conducted since the change of legislation approved in
September, 2009. It covers a period of five years, and
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TABLE 5.
Most frequent indications. according to the decision by the Hospital Medical Management

Table 5. Most frequent indications. according to the decision by the Hospital Medical Management

Indications n % Authorized % Rejected %
Gliomas 72 8.6% 70 97.2% 2 2.7%
B Cell Lymphoma 46 5.5% 42 91.3% 4 8.7%
Epthelial Ovarian Cancer 27 3.8% 28 84.8% 5 15.2%
Breast Cancer 31 3.7% 22 71% £ 29%
Head and Neck Cancer 28 3.3% 27 96.4% 1 3.6%
Pancreatic Adenocarcinoma 25 3.0% 21 84% 4 16%
Acute Humoral Rejection 23 2.7% 22 95.7% 1 4.3%
Graft-versus-host Disease 19 2.3% 18 94.7% 1 5.3%
Central Serous Choroidopathy 16 1.9% 13 81.2% 3 18.8%
Cardiac Surgery 14 1.7% 14 100% 0 0%
Optic Neuromyelitis 14 1.7% 14 100% 0 0%
Hypersalivation 14 1.7% 14 100% 0 0%
Chronic Lymphoid Leukemia 14 1.7% 13 92.9% 1 71%
Uveitis 13 1.6% 13 100% 0 0%
Neuralgia 12 1.4% 12 100% 0 0%
Thyroid Papillary Carcinoma 11 1.3% 9 81.8% 2 18.2%
TABLE 6.

Distribution of Adult Clinical Units regarding the decision by the Hospital Medical Management

Table 6. Distribution of Adult Clinical Units regarding the decision by the Hospital Medical Management

i ; Total Authorized Rejected
Clinical unit
n % n % n %

Oncology 314 45.4% 263 83.8% 51 16.2%
Hematology 122 17.6% 104 85.2% 18 14.8%
Rheumatology 58 8.4% 51 87.9% 7 12.1%
Ophthalmology 32 46% 29 90.6% 3 9.4%
Nephrology 29 4.2% 28 96.5% 1 3.5%
Neurology 25 3.6% 24 96.0% 1 4.0%
ENT 20 2.9% 20 100.0% 0 0.0%
Gastroenterology 14 2.0% 14 100.0% 0 0.0%
Pain Unit 12 1.7% 12 100.0% 0 0.0%
Urology 9 1.3% o] 100.0% 0 0.0%
Others B 8.2% 45 78.9% 12 21.1%
Total 692 100% 599 86.6% 93 13.4%

includes information from over 800 requests for treat- ments prescribed off-label.

In our country, there are few studies about off-label use of medications 1525 There are descriptive studies
about the authorization rates for off-label medications in hospital, but with a low number of requests stud-
ied. Our authorization rates are higher than those de- scribed by Pérez-Moreno in the Hospital Virgen
del Rocio(88.1% vs. 60.8%), though in that case the duration of the study was under 2 years, and only
included 51 requests. Regarding the clinical units which present more requests, the results are similar:
oncohaematological units in both studies*°.

Though various studies have been published in oth- er countries, these don’t consider the Spanish legisla-

tion4. In other occasions, studies have collected partial aspects of therapy, such as oncological treatments 26
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, treatments in the paediatric population 2728 or only some groups of drugs 29 30 QOur study includes all

medical spe- cialties and population groups seen in a third-level university hospital.

Regardless of the high number of requests processed during this period, this procedure could only be ap-
plied to those medications which present a higher level of control by the Hospital Pharmacy: medications
with restricted use, cytostatics with high economic impact,

TABLE 7.
Distribution of Paediatric Clinical Units regarding the decision by the Hospital Medical Management

Table 7. Distribution of Paediatric Clinical Units regarding the decision by the Hospital Medical Management

o : Total Authorized Rejected
Clinical unit
n % n % n %
Paediatric Oncology 68 4.9% 67 98.5% 1 1.5%
Paediatric Rheumatology 18 12.7% i 83.3% 3 16.6%
Paediatric ICU 14 9.9% 14 100.0% 0 0.0%
Paediatric Oncology 14 9.9% 14 100.0% 0 0.0%
Paediatric Neurology 7 4.9% 7 100.0% 0 0.0%
Paediatric Gastroenterology 7 4.9% 6 85.7% 1 14.3%
Newborn ICU 6 4.2% 6 100.0% 0 0.0%
School children 3 2.1% 3 100.0% 0 0.0%
Paediatric Endocrinology 2 1.4% 2 100.0% 0 0.0%
Isolated 2 1.4% 1 50.0% 1 50.0%
Paediatric Genetics 1 0.7% 1 100.0% 0 0.0%
Total 142 100% 136 95.7% 6 4.2%
TABLE 8.

Individual requests according to the Medical

Table 8. Individual requests according to the Medical
Decision and cost

Costs Decision n %
From O to 1,000 £ 127 152%
Authorized 123 96.8%
Rejected 4 3.2%
From 1,000 to 10,000 € 320 38.4%
Authorized 285 89.1%
Rejected 35 10.9%
From 10,000 to 50,000 € 363 43.5%
Authorized 315 86.8%
Rejected 48 13.2%
From 50,000 to 100,000 € 24 2.9%
Authorized 12 50.0%
Rejected 12 50.0%
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medications dispensed to outpatients, and drugs not included in the Hospital Formulary. This is a major
lim- itation, because for example, there is published evidence that prescription in Paediatrics is mostly
conducted off-label ®,3'. We find another example in the prescription of chemotherapy treatments, because
according to the American Society of Cancer, almost half of the prescriptions for cytostatic medications are

not written accord- ing to their PS 10,

Against what could be expected, our study does not demonstrate a direct relationship between the
quality of the evidence published and the likelihood of approval for a medication. We can find a reasonable
explanation for this in the fact that, even though a treatment might be supported by major studies, there are
often other treat- ments with the same evidence of efficacy and safety at a

lower cost. In other cases, on the contrary, even though there was little evidence, the lack of other
therapeutic alternatives led to the approval of treatments supported only by a reduced series of cases, or
even by isolated cases. On the other hand, for some indications, such as hyperactive bladder, all treatments
requested were au- thorized, because there was solid evidence available. In other cases, the need to initiate
treatment as soon as possible, due to the severity of the clinical condition, led to the urgent approval of all
cases (optic neuromyelitis, acute humoral rejection).

On the other hand, it has been demonstrated that cost has a direct relationship with likelihood of approval.
This relationship appears logical, because at a high- er cost, there is a higher likelihood that the incremental
cost-efhicacy will be above the commonly accepted thresholds.

Another variable which has demonstrated high im- pact upon the decision by the Medical Management
is the fact that the cause for the treatment to be considered off-label was the age of the patient. Typically,
clinical trials will be conducted mostly with adult patients. Therefore, some treatments with a high experience
of use in adults have no approved indication for the paediatric population. In our series, all treatments of
this type were approved, regardless of the quality of evidence available in the paediatric population. On the
other hand, this massive approval of treatments did not represent a major economic impact, because even
though the number of requests added up to 8.0% of the total, the cost was limited to 254,870 €, 2 2.97% of
the theoreti- cal amount for the authorized treatments.

On the contrary, when the cause for the drug to be considered off-label was its use in a different line
than the one approved, the rate of rejections was significantly higher than for the rest of scenarios. The
high number of treatments for breast cancer rejected stands out; in the majority of cases, this is due to the
availability of other treatments which are more cost-effective and have their indication approved in the
product specifications.

Another problem we found was the classification of the available evidence. The fact of not having the ap-
proved indication presents a direct relationship with the lack of well-designed studies supporting the eficacy
and safety of a treatment. The lack of large randomized studies was a regular constant. Finally we decided to
use the GRADE?23 system, because we considered that it was the most adequate to fit our needs.

Besides, evidence was changeable, because during the period of five years covered by our analysis, new
ev- idence kept constantly appearing. Some treatments that had been initially processed as off-label finally
received the approval of their indication by the EMA. This was the case, for example, with everolimus for
breast cancer, with botulinum toxin for urinary incontinence, or with bevacizumab for ovarian cancer.

There have also been other variables difficult to con- trol, which had an impact and were not recorded
in this study, such as the availability of therapeutic alternative options for the treatment requested, clinical
situation of the patient, pressure by relatives, insistence by the prescribing physician, urgency of treatments,
etc.

Though it was intended that the procedure of preparation of Therapeutic Use Reports was as homo-
geneous and reproducible as possible, the personal variability of the authors of each of these reports must
be taken into account. All resident pharmacist on rotation in the AMSD from October, 2009 to Septem-
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ber, 2014 have participated in these reporting. Even though all reports were reviewed by the pharmacist
responsible for the area before being submitted to the Medical Management, the fact that they were written
by many different authors might have had an impact on their homogeneity.

Another potential limitation in our study could be the lack of record of the clinical outcomes achieved
with the treatments administered, which would help to assess their efficiency.

In our Hospital Pharmacy Unit, the change of legisla- tion in 2009 has increased noticeably the AMSD
activity. The saving in 2.2 million € which have not been spent on treatments with little efficacy or with
more adequate therapeutic alternatives, demonstrates, once more, the high additional value of the Hospital
Pharmacy Unit by achieving an individualized therapy with high quality, safe and effective, thus fulfilling
the mission of Hospital Pharmacy Units.
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