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ABSTRACT
Objectives: Regulatory agency approval of a drug signifies that the
drug’s benefits outweigh the risks of administration. Intravenous
immunoglobulin (IVIg) has been approved for some indications, but its
use also extends to other off-label (non-approved) indications. Aim:
To analyze the use and cost associated with IVIg treatment in a
highly specialized healthcare institution in Bogotá – Colombia. Methods:
Descriptive, observational, cross-sectional, drug-utilization study. The
study evaluates pattern, determinants of use, and costs of treatment with
IVIg, comparing approved and off-label indications, following the World
Health Organization (WHO) proposed methodology. Key findings: 66
patients were included. The most frequent indications of use were
Guillain-Barré syndrome (50%) and immune thrombocytopenic purpura
(22.7%). Ten (10) patients received IVIg for off-label indications, most
frequently polymyositis and dermatomyositis (10.6%). A total of 156
individual prescriptions were registered, 45 of them off-label indications.
Off-label administrations had a higher cost compared to approved ones
($16,713,213 vs. $8,383,855, p < 0.001). Similar results were found when
comparing costs with FDA and EMA-approved indications ($13,881,994
vs 9,570,488, p<0.015). One serious (bradycardia) and three non-serious
(headache) adverse reaction were detected. Conclusions: Approximately
a third of IVIg administrations are outside indications approved by
regulatory agencies. Costs of off-label IVIg indications were significantly
higher than approved ones. Consensus among agencies is required
regarding IVIg, especially in off-label indications.
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RESUMEN
Introducción: La prescripción de un medicamento
aprobado por las agencias reguladoras certifica que los
beneficios superan los riesgos de su administración.
La inmunoglobulina humana intravenosa (IVIg) se ha
aprobado solo para algunas indicaciones, pero su uso
se ha extendido a otras no aprobadas. Objetivo:
Analizar el uso y los costos derivados del tratamiento
con IVIg en una institución de alta complejidad en
Bogotá (Colombia). Metodología: Estudio de utilización
de medicamentos, descriptivo, observacional, de corte
transversal. Se determinó el patrón, los determinantes de
uso y los costos del tratamiento con IVIg, comparando las
indicaciones aprobadas y no aprobadas por las agencias
reguladoras. Resultados: Se incluyeron 66 pacientes a
quienes se les había prescrito IVIg. Las indicaciones
aprobadas más frecuentes fueron síndrome de Guillain-
Barré (50%) y púrpura trombocitopénica inmune (22,7%).
Diez pacientes recibieron IVIg para indicaciones no
aprobadas, entre ellas la polimiositis/dermatopolimiositis
(10,6%). Se registraron 156 prescripciones individuales de
IVIg, de las cuales 45 correspondían a indicaciones no
aprobadas. El costo de las administraciones no aprobadas
fue más alto comparado con las aprobadas ($16713213 vs.
$8383855; p <0,001). Se detectaron una reacción adversa
seria (bradicardia) y tres no serias (cefalea). Conclusión:
Aproximadamente un tercio de las administraciones de
IVIg se da por fuera de las indicaciones aprobadas por
las agencias reguladoras. Los costos de las indicaciones no
aprobadas de IVIg son significativamente más altos. Se
requiere una armonización entre las diferentes agencias, así
como investigación y consensos para el uso de IVIg sobre
todo en indicaciones no aprobadas.
Palabras clave
inmunoglobulina; costos; análisis de costo; uso fuera de lo indicado.

Introduction

The prescription of a drug approved by
international regulatory agencies, such as the
European Medicines Agency (EMA) (1) or
the Food and Drug Administration (FDA) (2),
and in Colombia, by the Instituto Nacional
de Vigilancia de Medicamentos y Alimentos
(Invima) (3), certifies that a rigorous evaluation
has been carried out and that the benefits have
proven to outweigh the risks of the treatment
for a particular indication. Eguale et al. (4)
demonstrated that the use of unapproved drugs,
or drugs with weak evidence, is associated with a
higher frequency of adverse reactions (4), which
leads to an increase in the number of days of stay

and costs, which has a collateral impact on the
finances of the healthcare system (5).

Human intravenous immunoglobulin (IVIg)
is a high-cost healthcare technology that
has demonstrated a positive impact on the
management of different acute and chronic
diseases (6-8). Different regulatory agencies
agree on approving its use in pathologies
such as Guillain-Barré syndrome, immune
thrombocytopenic purpura, repeated infections
in HIV patients, and common variable
immunodeficiency, among others (9,10). The
number of approved indications changes
according to the regulatory agency: nine for the
FDA (11), 10 for the EMA (9), and 12 for Invima
(12,13). Despite this, its use in clinical practice
has been extended to 24 unapproved indications
(6,14,15).

In Colombia, studies describing the use
of IVIgI have not yet been published. This
information would be essential to exploring both
the pattern of use and the determinants that
influence its use, especially in the context of
its application under indications approved by
regulatory agencies (14-16). The objective of the
present study was to describe the pattern of use,
the determinants of use, and the costs of IVIg
administration in a high-complexity institution
in Bogotá (Colombia), especially in indications
not approved by the FDA, EMA, and Invima
regulatory agencies.

Methodology

We conducted a drug utilization study according
to the methodology proposed by the World
Health Organization (17,18). This can be
described as a cross-sectional observational trial
in which variables such as the pattern, quality,
and determinants of IVIg use are described.

We included all patients who were prescribed
and administered IVIg in the period from January
1, 2013 to January 1, 2018, in a general hospital
that treats highly complex pathologies in the
city of Bogota (Colombia), without age limits.
Patients who did not complete the prescribed
IVIg scheme were excluded, either because the
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dose was not completed, due to patient death, or
because of a referral to another institution.

The patients who received IVIg were
identified with the DI-SEARCH tool (19), based
on the information contained in the electronic
medical records and structured data, such as the
diagnoses of the International Classification of
Diseases (ICD-10) as well as based on narrative
data recorded in free text.

For each patient, age, weight, gender,
comorbidities, the number of IVIg prescriptions,
the indication for which it was prescribed,
the completion of the informed consent form
for patients who had IVIg administered in an
unapproved (off-label) indication, its cost, and
the adverse reactions described by the prescribing
physician were evaluated. Data were collected
from the patients' electronic records. The
medical records were evaluated independently
by two investigators (DD and NC). Differences
between the evaluators were solved by consensus.

The cost of the IVIg was taken from the
database of the Integrated Social Protection
Information System, which corresponds to the
information system of the Colombian Ministry
of Health and Social Protection, where data
on supply and demand of health services,
quality of services, insurance, financing, and
social promotion are stored (20). Specifically,
the costs are recorded in the "Drug Price
Thermometer" application. The cost of IVIg
corresponds to the institutional channel price
reported by pharmaceutical laboratories (21).
Given that the cost of the drug encompasses
both its price and the expenses associated
with its administration (such as the use of
infusion rooms, hospitalization, and medical
personnel for administration), and considering
that administration costs are uniform across all
applications, the distinguishing factor lies in the
price of the drug itself. For this reason, in our
report, we have only considered the price of the
drug as the central element.

Quantitative variables were evaluated using
the Kolmogorov-Smirnov test, and depending
on the distribution, the mean and standard
deviation, or median and interquartile
range, were reported. Categorical variables

are presented as absolute frequencies and
percentages. For the comparison of costs between
indications approved and those not approved by
the regulatory agencies, the Mann-Whitney U
test was used. A p value < 0.05 was considered
statistically significant. Data processing and
analysis were performed in SPSS version 18.

The institution's Ethics Committee approved
the research protocol. No sensitive patient
information was collected.

Results

A total of 66 patients were included in the
analysis. The demographic characteristics of the
patients are presented in Table 1. Twelve (7.6%)
of them were older than 65 years, and 56 (35.8%)
were patients younger than 15 years. Out of
the group analyzed, 56 patients received IVIg
for FDA- and EMA-approved indications. The
most frequent approved indications for use were
Guillain-Barré syndrome (50%) and immune
thrombocytopenic purpura (22.7%). Ten patients
received the drug for non-approved indications,
such as polymyositis or dermatopolymyositis
(10.6%). The most frequent comorbidities were
human immunodeficiency virus (HIV), type 2
diabetes mellitus, and hypothyroidism. Only one
pregnant woman received IVIg, who was in the
35th week of gestation and the indication in this
case was immune thrombocytopenic purpura.
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Table 1
Demographic characteristics of patients (n = 66)

SD: standard deviation.

Approximately half of the prescriptions were 
made by physicians in training. No records of 
informed consent prior to IVIg administration 
were found for unapproved indications.

When evaluating IVIg administration by 
the number of doses administered, 156 
individual events were found. The female 
gender received 85 doses. Table 2 discriminates 
the indications for which each dose of IVIg 
was prescribed, according to its approval 
by the regulatory agencies. Patients with 
polymyositis and dermatomyositis received 
23.7% of all indications, with an average of 5.3 
administrations per patient, outperforming other 
indications approved by regulatory agencies. 
In total, 28.2% of prescriptions were for 
indications not approved by the FDA or EMA. 
This proportion was slightly different for the 
indications approved by Invima (28.8%), because 
there are differences in the approval for two 
indications: multifocal motor neuropathy and 
Wiskott-Aldrich syndrome (Table 2).

Table 2
Indications for administration of intravenous human
immunoglobulin, as approved by regulatory agencies

EMA: European Medicine Agency;
Invima: Instituto Nacional de Vigilancia

de Medicamentos y Alimentos; FDA:
Food and Drug Administration.

There are international guidelines supporting
the use of IVIg in 8 of the 10 indications studied,
and out of these, the two pathologies found are
Wiskott-Aldrich syndrome and paraneoplastic
opsoclonus/myoclonus. Only two Colombian
national guidelines have been developed
recommending its use.

Table 3 shows the drug costs. The cost of
administration (administration rooms, medical
and nursing staff, supplies, among others) is
not included. The average cost (in Colombian
pesos [COP]) of using the drug in the non-
approved indications exceeded that of the
indications approved by Invima (16,713,213
COP vs. 8,383,855 COP; p <0.001). The result
was similar when comparing cost by FDA and
EMA approval (13,881,994 COP vs. 9,570,488
COP; p < 0.015).
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Table 3
Intravenous human immunoglobulin administration
costs

COP: Colombian pesos; EMA: European
Medicine Agency; Invima: Instituto Nacional
de Vigilancia de Medicamentos y Alimentos;

FDA: Food and Drug Administration.

Adverse reactions were identified in four 
patients, with one classified as serious 
(bradycardia) and three non-serious (headache). 
Causality was assessed for the serious adverse 
reaction using the Naranjo scale, with a probable 
result (of 5 points). This adverse reaction 
occurred in one patient who received IVIg for 
an indication approved by the three regulatory 
agencies. Due to the appearance of bradycardia, 
IVIg administration was discontinued in this 
patient. In the non-serious adverse reactions, 
there was no discontinuation of the drug.

Discussion

The present study is the first to evaluate the 
pattern of use, determinants of use, and costs 
of IVIg in Colombia, using the methodology 
proposed by the World Health Organization for 
a drug utilization study (17). We document 
that there is a high proportion of prescriptions 
for indications not approved by the regulatory 
agencies, and that such administrations have a 
significantly higher cost.

As it is an immunomodulatory and humoral 
immunity replacement therapy, IVIg can be 
prescribed for multiple indications, including 
several not approved by the regulatory agencies 
due to the lack of strong scientific evidence 
(14-16,30,31). This problematic documented in 
our study has also been evaluated and found in 
several places in the world (14-16). In Spain, 
Ruiz-Antorán et al. (14) conducted a study in 
13 Spanish hospitals in which the use of IVIg

was evaluated, and showed that 16% of patients
received IVIg for non-approved indications.

We have also recorded that non-approved
indications have a significantly higher cost
compared to approved indications. This finding
is in agreement with similar research carried out
by Ruiz-Antorán et al. (14), who documented
that the average cost of approved indications
was 2626.2 euros while that of non-approved
indications amounted to 3555.8 euros on
average. Although the increase in cost may be
the result of multiple variables, in our study we
identified in particular that this is higher in non-
approved indications, possibly due to the need for
higher dosing in this setting.

It is worth mentioning that adverse reactions
did not play a determining role in the price
increase. This was evidenced by the fact that
only one serious adverse reaction (bradycardia)
was recorded, which led to the suspension of
IVIg administration without requiring additional
interventions.

In our study, polymyositis and dermatomyositis
were the main indication for IVIg
administrations over approved indications such
as immune thrombocytopenic purpura, Guillain-
Barré syndrome, and recurrent infections in HIV
patients (6,22,23,32,33). The creation of patient
registries for low-prevalence diseases such as
polymyositis and dermatomyositis is shown to
be a tool that will potentially help us generate
evidence on the use of IVIg in patients who have
been refractory to management with steroids,
azathioprine, and rituximab (34).

In addition, we found differences in the
number of approved indications among the
different regulatory agencies (FDA, EMA, and
Invima), a fact that calls for harmonization in
drug regulation.

In our study, the rate of serious and
non-serious adverse events was low; however,
previous studies have documented that the use
of off-label drugs increases costs, in addition to
serious and non-serious adverse drug reactions
(4). This problematic has also been evaluated
in oncology, where antineoplastic drugs are
prescribed as compassionate drugs, despite the
lack of adequate evidence and, very often,
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without the informed consent of the patient, who
receives a drug that has not been adequately
studied and has a high potential for toxicity (35).

The main limitation of our study is that it
reports the use of IVIg in only one health
institution. Although its use in a high-complexity
hospital does not necessarily reflect the reality
of a country, it can be representative of the
reality of national and regional high-complexity
institutions. A second limitation is that the
number of prescriptions is not very high, and
despite this, the difference in costs for non-
approved indications was clearly significant.

Although the use of drugs not approved by
regulatory agencies does not mean that medical
decisions are wrong, it does identify gaps in
knowledge, which we should seek to fill by
promoting research into therapeutic alternatives,
fostering the creation of scientific consensus on
the treatment of low-prevalence diseases, and
favoring the harmonization of local, national, and
international regulations.

In summary, our study has revealed that,
despite the fact that IVIg prescriptions are
markedly lower compared to non-approved
indications, the cost associated with the latter
is considerably higher. This imbalance is largely
attributed to the need to administer higher doses
of the drug in unapproved indications. These
results underscore the importance of undertaking
future research or evidence gathering to support
or rule out the use of these off-label indications,
as they carry significant costs to healthcare
systems.

In addition, our study highlights how
regulatory agencies can grant approvals in
a differentiated manner, which in turn calls
for a deeper evaluation of the methodologies
employed in drug approval. It is essential to
seek global harmonization of these criteria to
establish coherent and consistent standards at
the international level.
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