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Abstract:

This paper aimed to determine the adverse reactions related to contrast media used in patients treated in the imaging
unit of the International Clinic, San Borja headquarters, from January to December 2019. The study methodology
was of a basic descriptive-retrospective type, with a non-experimental cross-sectional design. The study sample
consisted of medical indications from the treating physician obtained in the imaging area. The data collection sheets
of the patients who presented adverse reactions were used as an instrument to measure the study variables. The
research identified that the adverse reactions in patients were of dermatological (79.6%, 41) and respiratory (4.5%,
3) nature. The highest incidence was observed in females (63.6%, 28). Adults (29 to 49 years) formed the most
frequent age group, comprising 70.5% (31). Skin rash and pruritus with 36.4% and 15.9% of cases were the most
frequent adverse reactions related to contrast media used in patients treated in the imaging area of the International
Clinic, San Borja headquarters.
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1. Introduction

This study follows the Norbert Wiener University
Academic School of Pharmacy and Biochemistry
research lines (Huarcaya Mayta, 2018), whose main
objective is to determine the adverse reactions related to
the use of contrast media used in patients treated in the
imaging area of the Clinic International, San Borja
headquarters from January to December 2019.

The importance of this research lies in providing
information since all drugs can produce unwanted
effects, and the notification of suspicion in serious cases
is mandatory for all health professionals (WHO, 2017).

This research presents four chapters divided into the
following content: The first chapter introduces the
statement of the problem, the formulation of the
problem, objectives, and justification. The second
chapter is devoted to the methodology; it includes the
type and design of the study, the selection and size of
the sample, the operational definition of the variables,
the data collection procedures, the instruments applied
to the sample, the analysis of data, and ethical aspects.
The investigation results, presented in tables and figures
are discussed further. The fourth chapter presents the
research conclusions.

2. Methodology

2.1. Research Method
The researchers applied the descriptive method for
their study.

2.2. Investigative Approach

For this study, a quantitative approach was used: the
data from the medical records were collected, and
statistical data were applied (Biored Sur, 2017;
Digemid, 2014).

2.3. Research Design

A non-experimental and cross-sectional review of
the medical records presented adverse reactions to
contrast media in compliance with (Alfonso, 2015;
Alvarado, 2018; Cultraro, 1994; Garcia, et al., 2011;
Garrido et al., 2020).

2.4. Population, Sample, and Sampling

2.4.1. Population

The patients were seen in the imaging unit during
the investigation period. The sample population
included 20.000 patients.

2.4.2. Shows

All the patients who presented adverse reactions
during the investigation were seen in the imaging unit
and totaled 44 patients.

zZpgN
E2(N-1) + 72 pq

where:

N — population;

n - sample size;

Z - 95% confidence level (standardized value of 1.96);

p - estimated prevalence. It is assumed p = 50% (0.5) to
maximize the sample size because the population
parameter is unknown (Investigator’s Impartiality
Criterion) q = 1 - p E = Precision or error magnitude of
0.05. This value is considered a magnitude of error
because we consider a confidence level of 0.95 (95%).

z2pgN
n:
EZ(N-1)+ 72pq

1.96%x 0.5x(1 — 0.5)x54

n = 0.052(54 - 1) + 1.962x 0.5x(1— 0.5)
n=44
where:
N — population;

n - sample size;

Z - 95% confidence level (standardized value of 1.96);

p - estimated prevalence. P = 50% (0.5) is assumed, to
maximize the sample size because the population
parameter is unknown (Investigator’s Impartiality
Criterion)g=1-p;

E - precision or error magnitude of 0.05. This value is
considered a magnitude of error because we consider a
confidence level of 0.95 (95%).

2.5. Operational Variables

Characteristics of the patients treated in the imaging
areas were used as independent variables (Castillo,
2014).

Adverse reactions to contrast media were dependent
variables (Bottinor, et al., 2013; Montoro De
Franscisco, 2016).

2.6. Data Collection Techniques and Instruments

2.6.1. Technique

The technique involved the use of records of all the
data collected, and it consisted of 4 parts (Ardusso, et
al., 2012; Sartori, et al., 2013):

* Evaluation and registration of the contrast media
used.

« Identification of the patient (sex and age)
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* Classification of ADR and severity
* Evolution of the ADR (outcome presented by the
ADR).

2.6.2. Validation

For the validation of the instrument, in this research
work, the judgment test of 3 experts was carried out.
The opinion of teachers and professionals with
extensive experience and professional trajectory in
public health was used, giving a conformity value of
95%.

Table 1. The criterion of expert judges

Mg. Rodriguez Arizabal Julio 95% a5% 96% 04% 95% 95%
QF. Huamdn Alcdntara Severo 95% 95% 96% 5% 95% 95%
QF. Idelfonso Quispe Clarisa o5% 95% 96% 95% 95% 95%

Total 95%

2.7. Data Processing and Analysis Plan

After collecting the required information, it was
grouped according to the indicators and/or measurable
characteristics in the context of the proposed objectives.

The data were analyzed according to the results
obtained by the statistical program (SPSS), version 25, to
determine the frequency, percentage, and frequency of
interest, based on the type of data to be measured.

2.8. Ethical Aspects

The corresponding permits were requested from the
authorities of the International Clinic. The personal data of
the patients was reserved.

The information collected was used for academic
purposes only.

3. Findings and Discussion

Table 2 and Figure 1 show that 370 ml lopramide
(93.2% of the cases) was the most used contrast
medium in the patients in the imaging area of the
International Clinic, San Borja 2019 headquarters.
Gadoteric Acid 0.05 mmol was used only in 4.5% of
the cases, and in the rest, Gadobutrol 1 mmol 2.3% was
used.

Table 2. Distribution of contrast media used in patients in the
imaging area of the International Clinic, San Borja 2019
headquarters
Frequency Percentage

Contrast medium

Gadoteric acid 0.05 mmol 2 45
Gadobutrol 1 mmol 1 2.3
lopromide 370 ml 41 93.2
Total 44 100.0

Constrast medium

4.5%

/2.3%

m Gadoteric acid 0,05 mmol
Gadobutrol 1 mmol

M lopramide 370 ml

Figure 1. Distribution of contrast media used in patients in the
imaging area of the International Clinic, San Borja 2019
headquarters

Table 3 shows that the majority of patients treated in
the imaging area of the international Clinic were
women in 63.6%, the most frequent age group was
adults (29 to 49 years) in 70.5% in line with (Astargo,
2016). Weight of the patients was 51 to 70 kg in most
cases 56.8%. These results can be visualized in Figure
2.

Table 3. Distribution of patients treated in the imaging area of the
International Clinic, San Borja 2019 headquarters, according to sex,
age and weight

Indicators Frequency Percentage
Sex Male 16 36.4
Female 28 63.6
Young 10 22.7
Age Adult 31 70.5
Older Adult 3 6.8
30-50 Kg 5 135
51-70 Kg 21 56.8
Weight Kg  71-95-Kg 11 29.7
Total 37 100.0
Lost 7 15.9
Total 44 100.0
0.0 705
70.0 63.6
50.0 56.8
% s00
£ 400 36.4
g 30.0 22.7 =
X 200 135
10.0 BE
0.0
Male Female Young Adult Older 30-50Kg 51-70Kg 71-95-Kg

Adult

Sex Age Group Weight Kg

Figure 2. Distribution of patients treated in the imaging area of the
International Clinic, San Borja 2019 headquarters, according to sex,
age and weight

Table 4 and Figure 3 show the total of adverse
reactions, of which 88.6% were classified as mild
severity, while the remaining 11.4% corresponded to
moderate severity adverse reactions (Huarcaya Mayta,
2018; Segovia Medina, 2015; Sigcho Jacome &
Velalcazar Ofate, 2017). According to the contrast
medium, it was observed that there were no reactions of
moderate severity with gadoteric acid 0.05 mmol and
Gadobutrol 1 mmol. For lopramide 370 ml, this type of
reaction was observed in 12.5% of patients, and the
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remaining 87.8% corresponded to mild adverse
reactions. 1000 1200
955 077 1000
800 90.9 100.0
Table 4. Distribution of adverse reactions to the use of contrast 795 .
media according to severity 00 659 00 g
. Severity Total 2 523 w00 E
Contrast medium Slight Moderate S 5
Gadoteric acid 0.05 mmol N2 0 2 .
' % 100.0 0.0 100.0 20,0 159 135 135 g, 200
N 1 0 1 . 45 ‘
Gadobutrol 1 mmol % 1000 0.0 100.0 0 I B0z = Ny
H N 36 5 41 Rashes Itching Erythema Rash skin  Difficulty Urticaria oysphonia
lopromide 370 ml % 878 122 100.0 Rash breathing
Total N 39 5 44 RAM
_ % 886 114 100.0 Figure 4. Distribution of adverse reactions related to contrast media
The interval for percentage at 95%  Li 79.3 2.0 in patients in the imaging area of the International Clinic, San Borja
confidence interval Ls 98.0 207 2019 headquarters
Table 6 and Figure 5 indicate that the most
frequently affected organ and system was skin disorder
; with 93.2%, while the remaining 6.8% corresponded to
Severity

B Slightly

Moderate

Figure 3. Distribution of adverse reactions to the use of contrast

Table 5 and figure 4 show the adverse reactions
related to the contrast media analyzed (Gadoteric acid
0.05 mmol, Gadobutrol 1 mmol, and lopromide 370
ml). Skin rash with 36, 4% was the most common
adverse reaction in skin disorders, followed by pruritus
(15.9%), while in respiratory disorders, breathing
difficulties occurred in 4.5% relative to all adverse
reactions (Guiop Shapiama, 2018).

Table 5. Distribution of adverse reactions related to contrast media
in patients in the imaging area of the International Clinic, San Borja
2019 headquarters

Frequency Percentage

Adverse Reactions

Rashes 16 36.4
Itching 7 15.9
. Erythema 6 13.6

Skins

disorders Ra_sh 6 13.6
Skin Rash 5 11.4
Urticaria 1 2.3
Total 41 93.2
Difficulty

Respiratory breathing 2 45

Disorders  Dysphonia 1 2.3
Total 3 7

Total 44 100.0

respiratory disorders (Huitron, 2018).

When analyzing each contrast media, we observed
that in the case of gadoteric acid 0.05 mmol and
Gadobutrol 1 mmol, the affected systems correspond
100% to skin disorders. In the case of 370 ml
lopromide, this percentage drops to 92.7%, and
respiratory disorders appear with 7.3%.

Table 6. Distribution of adverse reactions to contrast media
according to the affected organ

Organ and system

Total
Contrast medium affected. Respirator
Skin disorder P y
disorder

Gadoteric acid 0.05 N 2 0 2
mmol % 100.0 0.0 100.0

N 1 0 1
Gadobutrol 1 mmol % 100.0 0.0 100.0
lopromide 370 ml !y\i gg 7 3 3 41%0 0
Total N 41 3 44

% 93.2 6.8 100.0
Interval for the Li 85.7 0.0
percentage media Ls 100.0 143

according to severity

Organ and system affected

| Skin disorder

Respiratory Disorder

Figure 5. Distribution of adverse reactions according to the organ
they affect
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Table 7 and Figure 6 show that type A adverse
reactions were the most common, observed in 86.4% of
cases, while type B was observed in 9.1% of cases. The
remaining 4 5% corresponded to type C. For gadoteric
acid 0.05 mmol, 100% of the adverse reactions were of
type A, while in the case of Gadobutrol 1 mmol, 100%
of type E interactions were observed. Finally, for
lopramide, 370 ml, 87.8% of cases correspond to type
A adverse reactions.

Table 7. Distribution of adverse reactions to the use of contrast
media according to type A, B,C, D, E, F

Type
Type Type Type
Contrast medium A B E Total
N 2 0 0 2
Gadoteric Acid 0.05 mmol % 100.0 0.0 0.0 100.0
N 0 0 1 1
Gadobutrol 1 mmol % 0.0 0.0 100.0 100.0
N 36 4 1 41
lopromide 370 ml % 878 98 24 100.0
N 38 4 2 44
Total % 864 9.1 45 100.0
Interval for percentageat Li 762 06 0.0  100.0
95% confidence interval Ls 96,5 176 10.7 100.0
Type
EType A
Type B
B Type C

Figure 6. Distribution of adverse reactions according to type A, B,
C,D,EF

Table 8 and Figure 7 show the adverse reactions
according to the causality algorithm, and they were
classified as adverse reactions of probable category
47.7%, followed by the defined category 34.1%. At the
same time, the remaining cases were distributed among
unlikely 9.1%, conditional 6.8%, and possible with
2.3%. The adverse reactions produced by Gadoteric
Acid 0.05 mmol corresponded to the probable category
50% and defined 50%. For Gadobutrol 1mmol, the only
reaction observed was a probable category, with
lopromide 370 ml 46.3% of the reactions were
classified as probable category followed by definite
with 34.1%.

Table 8. Distribution of adverse reactions to the use of contrast
media according to the causality algorithm

Causation category.

Total
Unlikely Conditional Possible Likely Defined

Gadoteric n 0 0 0 1 1 2
acid 0.05
mmol % 0,0 0,0 00 500 500 1000
Contrast Gadobutrol N 0 0 0 1 0 1
medium 1 mmol % 0,0 0,0 00 1000 00 100,0
lopramide " 4 3 1 19 14 41
370 ml % 98 73 24 463 341 1000
n 4 3 1 21 15 44
Total
% 91 6,8 23 417 341 1000
Interval for percentage | 0.6 0.0 00 330 201
at 95% confidence ' '
interval Ls 17,6 143 67 625 48,1
60.0
50.0 7
w 40.0 341
3
8 200
20.0
9.1
100 o8

2.3

Unlikely Conditional Possible Likely Defined
Causation category

Figure 7. Distribution of adverse reactions according to the causality
algorithm

4. Conclusion

lopromide 370 ml was the contrast medium with the
highest prevalence of adverse reactions. This contrast
medium was responsible for 93.2% of the ADR
occurrences.

It was determined that the females presented a
higher incidence of adverse reactions to contrast media
(63.6% - 28 cases) in contrast to the males, who only
presented 36.4% (16). The most frequent age group was
adults (29 to 49 years) with 70.5% (31). The results
showed that 11.4% of the drug reactions related to the
use of contrast media were moderate in severity, while
the remaining 88.6% were mild in severity.

The most frequent adverse reactions related to
contrast media used in patients treated in the imaging
area of the International Clinic, San Borja headquarters
were skin rash and pruritus with 36.4% and 15.9% of
cases.

The skin was the most affected organ by adverse
reactions related to contrast media, with a 93.2%
prevalence.

The research revealed that 11.4% of the drug
reactions related to contrast media were moderate in
severity, while the remaining 88.6% were mild in
severity.

At the same time, 47.7% of the drug reactions
related to the use of contrast media were of probable
causality, 34.1% of definite causality, 9.1% unlikely,
6.8% conditional, and 2.3% remaining of possible
causality.
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Concerning the ADR typology, 86.4% of the drug
reactions related to contrast media referred to category
A, followed by category B and C with 9.1% and 4.5%.

5. Limitations and Further Study

Regarding that the research scope is health, and we
are in the process of a pandemic to collect the
information of the chosen sample, it had to face the
protocols for pandemic since people feared contagion
because the Clinic had staff to follow-up in the care of
its patients and its collaborators. However, with
empathy, it was possible to overcome this difficulty.

Acknowledgments

First of all, we are thankful to the International
Clinic of San Borja, which allowed us to collect the
information despite the pandemic. We are also thankful
to the authors, for example, to Dr. Ambrocio Esteves,
for the follow-up and concern for completing the work
and the members belonging to the investigation that
showed commitment to compile and process the
research ending in a publication. We also thank the
Journal for giving us space to publish the investigation.
Furthermore, we thank the moral contribution of all the
participants, each in their respective investigative space.

References
[1JALFONSO, A. (2015) Immediate adverse reactions
to iodinated contrast in patients undergoing
computed tomography at the radiology service of the
Hospital Escuela Antonio Lenin Fonseca, October to
December 2014. Thesis, Universidad Nacional
Auténoma de Nicaragua, Managua.
[2]ALVARADO FERNANDEZ, D. (2018) Minimum
volume of contrast in abdominal tomography at the
central military hospital June-November 2016.
Thesis, Universidad Nacional Federico Villarreal.
[3JARDUSSO, L., DOCENA, G., BAILLEAU, R,
CRISCI, C., et al. ( 2012) Consenso: Utilizacion de
Medios de Contraste Radioldgicos Vasculares
Diciembre 2008-2012. Parte 1. Revista Argentina de
Cardioangiologia Intervencionista, 3, 0187-0204.
https://doi.org/10.30567/RACI1/201204/0187-0204.
[4]ASTARGO, C. (2016). Detection of adverse events
in adult patients discharged from a Critical Patient
Unit using an intentional search tool.
[S]BIORED  SUR. (2017)
Farmacovigilincia para pacientes.
[6]BOTTINOR, W., POLKAMPALLY, P., & JOVIN,
I. (2013) Adverse reactions to iodinated contrast
media. The International Journal of Angiology,

Manual de

22(3), 149-154. https:/doi.org/10.1055/s-0033-
1348885 ,
[7]JCASTILLO  RODRIGUEZ, L.  (2014)

Caracteristicas de las reacciones adversas a
medicamentos en pacientes atendidos en el hospital
belén de trujillo. enero-setiembre 2013. Universidad
Nacional de Trujillo.

[8]. DIGEMID. (2014) Boletin de Farmacovigilancia y
Tecnovigilancia. 1(7), 23-93. Available from
http://www.digemid.minsa.gob.pe/UpLoad/UpLoade
d/PDF/Boletines/Farmacovigilancia/B10_2014 07.p
df

[9JGARCIA MONACO R, PAGANINI L, &
OCANTOS J.A. (2011) Medios de contraste
radiologicos/ lo que un médico no puede dejar de
conocer. Buenos Aires: Ediciones Journal. Available
from https://medicina.uas.edu.mx/wp-
content/uploads/2020/03/l0-que-el-medico-debe-
saber-de-mc.pdf

[10] GARRIDO CISTERNA, F. J., RIVERA
GONZALEZ, S. V., PESENTI ANJEL, J.P. (2020)
Intravascular  Contrast Media in  Computed
Tomography and Magnetic Resonance: What the
Clinician Needs to Know. ARS MEDICA Revista De
Ciencias Meédicas, 45(1), 57-66.
https://doi.org/10.11565/arsmed.v45i1.1625

[11] GUIOP SHAPIAMA, J.J. (2018) Incidencia de
Reacciones Adversas a Medicamentos en Pacientes
Cronicos 'y No Cronicos en el servicio de
emergencia del Hospital Militar Central, Periodo
Junio 2016 a Mayo 2017. PhD Thesis, Universidad
Privada de Huancayo Franklin Roosevelt

[12] HUARCAYA MAYTA, J. (2018) Incidencia y
gravedad de las reacciones adversas relacionadas
al uso de los medios de contraste endovenosos en
pacientes atendidos en la Clinica Internacional,
Sede Lima 2014-2016. Thesis, Norbert Wiener
University.

[13] HUITRON, S. (2018) Frecuencia de reacciones
adversas a medicamentos en el Hospital General de
México. Available from
https://tesis.ipn.mx/jspui/bitstream/123456789/2351
8/1/HUITR%C3%93N%20L%C3%93PEZ%20SAM
UEL.pdf

[14] MONTORO DE FRANSCISCO, A. (2016)
Reacciones adversas causadas por farmacos activos
en el sistema renina angiotensina aldosterona:
descripcion de un nuevo sindrome. PHD Thesis.
Universidad de Alcala.

[15] SARTORI, P., RIZZO, F., TABORDA, N., et al.
(2013) Contrast media in images. Argentine Journal
of Radiology, 77, 49-62.

[16] SEGOVIA MEDINA, A. (2015) Reacciones
adversas al uso de contraste yodado no idnico
Hospital Nacional Alberto Sabogal Sologuren.
Thesis. Universidad de San Martin de Porres.

[17] SIGCHO JACOME, G. C. & VELALCAZAR
ONATE, L. G. (2017) Incidencia de reacciones
adversas agudas y renales al uso de contraste
yodado no idnico intravenoso utilizado en
procedimientos tomogrdficos en pacientes de 20 a
50 ajios en el servicio de imagen del Hospital San
Francisco de Quito, en el periodo abril-agosto del
2016. Final research report. Higher Institute of
Research and Postgraduate.

[18] WORLD HEALTH ORGANIZATION. (2002)


https://doi.org/10.1055/s-0033-1348885
https://doi.org/10.1055/s-0033-1348885

107

Safety of medicines: a guide to detecting and
reporting adverse drug reactions: why health
professionals need to take action. World Health
Organization. Quality Assurance and Safety of
Medicines Team.
https://apps.whao.int/iris/handle/10665/67378

SE:

[1] ALFONSO, A. (2015) 2014 4F 10 H = 2014 4 12
H, ZIREBEITEERERSARHEZ TR
W7 R B RO EE AR RIS R R AR © 16
X JBRNENLEVAERS: - SR -

[2] ALVARADO FERNANDEZ, D. (2018) 2016 4£ 6
H=E 11
H AR EEERTHE BT ST R N ERE < 185

> BB ERL R I /RE LA -

[3] ARDUSSO, L., DOCENA, G.. BAILLEAU,
R.. CRISCI, C. 5, (2012)
HAR B S ERFIRIE A 2008-2012 4= 12
Ho 8 1357, BFHRE A MAE R F24E > 3,
0187-0204,
https://doi.org/10.30567/RACI/201204/0187-0204,

[4] ASTARGO, C.
(2016)f Fl A 44 2% T EAG I M S iE BB B
BERVRAE R IR R

[5] R 5 AWK o (2017) .
BB R T -

[6] BOTTINOR, W., POLKAMPALLY, P., i1 JOVIN,
l. (2013)

MG RN RN - [EFRmEYFE - 22 (3
) , 149-154, https://doi.org/10.1055/s-0033-
1348885

[71 CASTILLO RODRIGUEZ, L. (2014) £

Fr& s e R IEB R IR TR EE YR

RENEFHE- 2013 4 1 HE 9
Ho FFEMIGEIIRY: -

(8l o BHEFEN - (2014)
PIVEFRIRRNE A - 1@, 23
93, "M

http://www.digemid.minsa.gob.pe/UpLoad/UpLoade
d/PDF/Boletines/Farmacovigilancia/B10_2014 07.p
df 3K 5

[9] GARCIA MONACO R, PAGANINI L fn
OCANTOS JA. (20112)
TS & R IR AN RERANA R P, AR BT S
AR = HHTIRR - AT

https://medicina.uas.edu.mx/wp-

content/uploads/2020/03/lo-que-el-medico-debe-
saber-de-mc.pdf X5

[10] GARRIDO CISTERN, F. J, RIVERA
GONZALEZ, S. V., PESENTI ANIJEL, J.P.

(2020) HEAH T E IR AT M E N &
S ¢ IR AE RREEANIENT - ARSIESTIEE AL
i 45 (1) , 57-66,
https://doi.org/10.11565/arsmed.v45i1.1625

[11] GUIOP SHAPIAMA, JJ. (2018)
FREXERZISFMSMAIIHEEEE YA R
KRI&RAERR > 2016 4 6 HZE 2017 4 5
Ho BEI830 FRAEZRMPIERS

[12] HUARCAYA MAYTA, J. (2018) 2014-2016
RS ERRi2 ez Gl 7 i B (AR Ak S 2 71
FHRA BN YA AR EREE » 183 0 161
FREAN R -

[13] HUITRON, S.
SRSy NN NEST /RN Y SAVA TIE SRR UIN
https://tesis.ipn.mx/jspui/bitstream/123456789/2351
8/1/HUITR%C3%93N%20L%C3%93PEZ%20SAM
UEL.pdf 3X15

[14] MONTORO DE FRANSCISCO, A. (2016)
B RIME Bk RS R 240 M55 AT
BN @ —FisgrSr S IERVIAAL » 1650 - Pr7K
RALKRF:

[15] SARTORI, P., RIZzZO, F., TABORDA,
N., %, (2013)
B G AN ERA, BT AE S 24738 > 77, 49
-62,

[16] SEGOVIA MEDINA, A. (2015)
{5 I 5 - BE 82 IR AR B R NI 52 fol 7R LA

FEIVRZEECERE < 830 - 25T EGEITR

[17] SIGCHO JACOME, G. C. i VELALCAZAR
ONATE, L. G. (2017) 2016 % 4 H=ZE 8
HE] - [HeERESERR GRS+ 20 £ 50
% BEAEIT AR Fe o (5 PR Ao 5 9 s -t
W EEFIRYSMERT S A BN AR - 22 5%
e o SRR ART -

[18] i A - (2002)
o YWNEEa L MIIAITRE 29 B NGRS ©
o DAL A A FTFERIT T - R DAEHA
o 2T RIRIERZ2HPA -
https://apps.who.int/iris/handle/10665/67378

(2018)



