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Purpose: Vaccine hesitancy is among the top ten threats to global health, and access to precise data on adverse events following
immunization (AEFIs) is imperative to alleviate public concerns surrounding vaccines. This study aimed to present the overall
trends of AEFIs reported in South Korea.

Materials and Methods: We evaluated the trends of AEFIs using the Korea Institute of Drug Safety & Risk Management-Korea
Adverse Event Reporting System database between January 2005 and December 2017. AEFIs were classified into five categories
to evaluate associations between vaccines and AEFIs through a case-non-case study: neurologic reactions, general systemic reac-
tions, local reactions, allergic reactions, and others.

Results: Among 54378 reported adverse events (AEs) associated with all vaccines approved in South Korea, more than half
(56.7%) occurred following influenza vaccination, followed by the pneumococcal (11.6%) and Bacillus Calmette-Guérin (BCG)
vaccines (5.0%). After immunization with most vaccines, general systemic reactions were most common, followed by local and
neurologic reactions. Adjusted reporting odds ratios were calculated for all neurologic, general, local, and allergic reactions: of all
vaccines, rotavirus [neurologic 2.43, 95% confidence interval (CI), 2.25-2.62], BCG (general; 2.20, 95% CI, 1.91-2.53), BCG (local;
3.15,95% CI, 2.69-3.68), and Japanese encephalitis (allergic 2.38, 95% CI, 1.98-2.87) vaccines showed the highest values.
Conclusion: The majority of reported AEFIs were non-serious and mostly general systemic reactions. Sufficient knowledge on
the AEFIs would secure public confidence on the safety of vaccines, thereby reducing public health burden from vaccine-pre-
ventable diseases.

Key Words: Vaccines, product surveillance, postmarketing, drug-related side effects and adverse reactions, adverse drug reaction
reporting systems, signal detection

From a public health perspective, vaccination has contributed
to not only significant reduction in disease burden but also to
developing herd immunity, which can protect even unvacci-
nated individuals. Although vaccination is perceived as a re-
markable public health measure, vaccine hesitancy was listed
by the World Health Organization (WHO) as one of the top ten

INTRODUCTION

Vaccination is one of the most effective methods of priming a
host’s immune system against infectious diseases, especially
in children and older adults who are vulnerable to infections.
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threats to global health in 2019.' Some individuals tend to be
reluctant to undergo immunization because of adverse events
following immunization (AEFIs).> Hence, a precise assessment
of AEFIs and continuous safety surveillance are important to al-
leviate public concerns surrounding vaccination.

Continuous surveillance for AEFIs and research on the causal
relationship between vaccines and adverse events (AEs) have
been undertaken globally. In the U.S, vaccine safety surveillance
for all U.S. licensed vaccines was conducted using the Vaccine
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Adverse Events Reporting System from 1990.% Australia has been
publishing annual surveillance reports on AEFIs since 2004.*
Likewise, Switzerland® and Brazil have also conducted AEFI
surveillance studies.”

Meanwhile, although immunization during pregnancy is im-
portant to prevent morbidity and mortality during pregnancy
and infancy,” safety information on vaccination during preg-
nancy remains insufficient.* To our knowledge, no studies fo-
cusing solely on AEFIs in pregnant women have been conduct-
ed in South Korea, and there are no published reports on AEFI
surveillance systems for pregnant women." The AEFI studies
that have been conducted in South Korea are limited by short
study periods, a lack of disproportionality analyses for signal
detection, and a lack of information on immunization during
pregnancy.'*?

Thus, our primary objective was to evaluate the overall trends
in reported AEFIs over a 13-year period and to detect signals
associated with all vaccines that are available in South Korea
using traditional data-mining methods to provide safety profiles
for these vaccines. As an exploratory objective, we aimed to de-
scribe the number of AEFIs reported during pregnancy using
the Korea Adverse Event Reporting System (KAERS) database.

MATERIALS AND METHODS

Data source

We used the Korea Institute of Drug Safety & Risk Management-
Korea Adverse Event Reporting System Database (KIDS-KD)
for January 2005 to December 2017. All spontaneous reports
of AEs are accumulated in the KAERS via direct online upload-
ing, e-mail, and telephone. These spontaneous reports are then
refined by KAERS and provided as analyzable data, including
data on patient demographic characteristics, general drug in-
formation, drug administration, AEs, serious AEs, type of re-
port, type of reporter, and causality assessment.” Serious AEs
include AEs leading to hospitalization or prolonged hospital-
izations, malfunction or permanent disabilities, birth defects,
life-threatening illnesses, or death.

We used AE reports related to all vaccines from the KIDS-KD.
Vaccines were coded according to the Anatomical Therapeutic
Chemical classification, and AEs were coded using preferred
terms (PTs) and included terms (ITs) from the WHO Adverse
Reaction Terminology (WHO-ART) codes.

Study vaccines

We analyzed all vaccines reported in the KAERS, including both
national immunization program (NIP) vaccines and other vac-
cines distributed in South Korea (Supplementary Table 1, only
online), which were as follows: influenza, pneumococcal, Ba-
cillus Calmette-Guérin (BCG), Hemophilus influenza b (Hib),
human papilloma virus (HPV), meningococcal, rotavirus, diph-
theria-tetanus-pertussis (DTaP, DTwP, Tdap, Td, DTap-IPV,
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DTap-IPV/Hib), Japanese encephalitis, hepatitis A, hepatitis B,
measles-mumps-rubella (MMR), yellow fever, polio, varicella,
herpes zoster, typhoid, Hantaan virus, and cholera vaccines.

Trends in overall AEFIs

Prior to conducting analysis, the data on AEFIs were restricted
to initially reported cases and suspected cases. The trends in over-
all AEFI reports were described for each reported year and for
each vaccine. We presented vaccine-related events in a chron-
ological sequence that included free vaccination policy on each
vaccine.

To compare patterns of reported AEs for each vaccine, we
used the guidelines of the Advisory Committee on Immuniza-
tion Practices (ACIP) and referred to earlier studies.>'* Accord-
ing to the ACIP vaccine recommendations and guidelines, AEFIs
are classified as local, systemic, or allergic reactions. However,
systemic reactions consist of various kinds of AEs, including
neurologic reactions, which can be serious AEFIs. We, there-
fore, classified AEFIs into five categories: neurologic, general
systemic, local, allergy, and others. These categories were all
exclusive, and all AEFIs were assigned to one of the categories.
Four of these categories were classified according to the WHO-
ART System Organ Class (SOC) codes, as follows: neurologic
reactions (e.g., central and peripheral nervous system disor-
ders, autonomic nervous system disorders, and psychiatric dis-
orders), general systemic reactions (e.g., skin and appendages
disorders, musculoskeletal system disorders, collagen disor-
ders, vision disorders, gastrointestinal system disorders, etc.),
local reactions (e.g., application site disorders), and others (e.g.,
resistance mechanism disorders, secondary terms-events, poi-
son specific terms).® For allergic reactions, since there were no
stipulated data listed under SOC level, we included the follow-
ing allergy-related PTs: allergic reaction, allergy, anaphylaxis,
anaphylactoid reaction, angioedema, hypersensitivity, and ur-
ticaria. Subsequently, we assessed and presented the frequency
of the categorized AEs and the categories of AEs that were most
likely to occur with a specific vaccine.

Case-non-case study

A case-non-case study is a disproportionality analysis used for
signal detection or to evaluate a hypothesis in pharmacovigi-
lance studies.” Typically, a case-non-case study is based on two-
by-two tables describing the number of AEs of interest and ex-
posure to the drug of interest. Likewise, we used vaccine-AE
pairs as the unit of analysis and defined each categorized AE
as “cases” and the other categorized AEs as “non-cases.” We as-
sessed the reporting odds ratios (RORs) and their confidence
intervals (CIs) for each categorized AE associated with each
vaccine of interest in comparison to all other vaccines.

Signal detection
We conducted signal detections for the individual AE terms of

the categorized AEs with a ROR greater than 2 from the case-
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non-case study. As signal detection is performed to identify sta-
tistically significant vaccine-AE pairs, we used causality infor-
mation to analyze only those reports that were certain, probable,
or possible. We performed traditional data mining using RORs.
A ROR was defined as the odds of occurrence of a specific AE
in a patient exposed to a drug of interest divided by the odds of
occurrence of an AE specific to the other drug. The vaccine-AE
pairs were detected as signals by meeting these indices (ROR>2,
chi-square>4, number of cases>3)."® After the analysis, we iden-
tified which AEs were listed on the domestic drug labels.

Statistical analysis

We analyzed all AEFIs, including serious AEs, and assessed de-
mographics and clinical characteristics, specifically the sex and
age of patients, reporting groups according to affiliations, and
report types. Age was divided into seven sub-groups to assess
AE data based on vaccination periods as follows: under 2 years,
3-6 years, 7-11 years, 12-18 years, 19-64 years, over 65 years,
and unknown age. Especially for serious AEs leading to death,
vaccination information and causality assessment data, as well
as demographics and clinical characteristics, were evaluated. In
the case-non-case study, the odds ratio and CIs of associations
between each categorized AE and each vaccine was evaluated
using logistic regression adjusted for age and sex in comparison
to all other vaccines. All statistical analyses were conducted
using SAS 9.4 (SAS Institute Inc., Cary, NC, USA) and Microsoft
Excel (Microsoft Corp., Redmond, WA, USA). This study was
approved by the institutional review board of Sungkyunkwan
University (N0.2019-09-008).
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RESULTS

A total of 28012 AEFIs and 54378 vaccine-AE pairs were report-
ed to KIDS-KD from 2005 to 2017. AEFI reports remained rel-
atively consistent until 2011. The establishment of the KAERS
for comprehensive management of the spontaneous AE reports
in 2012 led to a remarkable increase in AEFI reports regardless
of any type of vaccine in 2013 (n=7070); the total number of re-
ports in 2013 was five-fold higher than that in 2011 (n=1363).
Moreover, expansion of NIP coverage for influenza vaccine dur-
ing the study period also led to overall increase in AEFIs (Fig. 1).

The demographic characteristics of the patients are present-
ed in Table 1. Females accounted for more AEFIs than males,
and the frequency of reported AEFIs was relatively higher in
individuals aged between 0 and 2 years. The most frequently
reported vaccine was the influenza vaccine, which accounted
for approximately 40% of the reports, followed by the rotavirus
(11.7%), pneumococcal (10.5%), HPV (9.7%), and DTaP (5.9%)
vaccines. The majority of the reported AEs were non-serious
events as follows: injection site pain (23.1%), fever (9.9%), my-
algia (7.8%), headache (2.9%), and vomiting (2.9%) (Supplemen-
tary Table 2, only online). The reported AEs were also present-
ed in terms of SOC codes as follows: application site disorders
(27.2%), body as a whole-general disorders (18.9%), respirato-
ry system disorders (12.8%), gastrointestinal system disorders
(8.1%), and central and peripheral nervous system disorders
(7.7%) (Supplementary Table 3, only online).

Categorized AEs are described in Fig. 2. Among AEFIs for vac-
cines, general systemic reactions were most common, followed
by local reactions and neurologic reactions. Neurologic reactions
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Fig. 1. Trends in the numbers of AEs following immunization according to the 10 most reported vaccines in the KAERS from 2005 to 2017. AE, adverse
event; KAERS, Korea Adverse Event Reporting System; BCG, Bacillus Calmette-Guérin; HBV, Hepatitis B virus; DTaP, diphtheria, tetanus, acellular pertus-
sis; IPV, inactivated polio virus; MIVIR, measles mumps rubella; JE, Japanese encephalitis; Var, Varicella zoster; Td, Tetanus-diphtheria toxoid; HPV, human

papilloma virus; Hib, hemophilus influenza type h.
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were reported in high frequency following vaccinations with
the rotavirus vaccine, meningococcal vaccine, and yellow fever
vaccine. General systemic reactions accounted for the largest
proportion of AEs; they were reported most frequently in asso-
ciation with the BCG vaccine. Local reactions were reported in
high frequency in association with pneumococcal vaccine, me-
ningococcal vaccine, and herpes zoster vaccine. However, local
reactions were barely reported in association with the rotavirus
vaccine because it is administered orally. Allergic reactions were
reported in association with the rotavirus, Hib, Japanese en-
cephalitis, varicella, and MMR vaccines. The vaccine-AE pairs

Table 1. Demographics and Characteristics of AEs Following Immuniza-
tion from 2005 to 2017

Demographics and characteristics AE Ir‘eport (serious :/tEs)
Sex
Male 9580 (762) 34.2(39.1)
Female 17332 (1020 61.9(52.3)
Unknown 1100 (167) 3.9(8.6)
Age (yr)
0-2 4291 (312) 15.3(16.0)
3-6 1407 (167) 5.0(8.6)
7-1 1187 (150) 42(7.7)
12-18 1586 (285) 5.7 (14.6)
19-64 9250 (515) 33.0(26.4)
>65 1597 (191) 5.7(9.8)
Unknown 8694 (329) 31.0(16.9)
Serious AEs
Hospitalization or prolongation of
hospitalization PR 1296 46
Disability 24 0.1
Birth defect - -
Life threatening 21 0.1
Death 107 04
Other 629 2.2
Report type
Spontaneous report 13157 (1180) 47.0(60.5)
Postmarketing surveillance report™* 14501 (697) 51.8(35.8)
Literature 50(28) 02(1.4)
Other 304 (44) 1.1(2.3)
Reporting groups by affiliation
Regional pharmacovigilance center 5596 (113) 20.0(5.8)
Manufacturer 19936 (1563) 71.2(80.2)
Medical institution 350 (6) 1.2(0.3)
Pharmacy 4(0) 0.0(0.0)
Public health center 62 (2) 0.2(0.1)
Consumer 416 (51) 1.5(2.6)
Other 1648 (214) 5.9(11.0)
Total 28012 (1949) 100 (100)

AE, adverse event.
*Postmarketing surveillance reports are required for drug approval by the
Korea Ministry of Food and Drug Safety.

626

Post-Licensure Safety Surveillance of Vaccines

are presented in Supplementary Table 4 (only online).

In the case-non-case study, there were notable relations be-
tween vaccines and the categorized AEs as follows: rotavirus
vaccine-neurologic reactions, meningococcal vaccine-local
reactions, BCG vaccine-general systemic reactions and local
reactions, and Japanese encephalitis vaccine-allergic reactions
(Table 2). For these pairs, we performed conventional signal
detection analysis, which met the data-mining index of ROR.
As a result, nervousness was seen to be related with the rotavi-
rus vaccine, and an injection site mass was found to be related
with the meningococcal vaccine. For the BCG vaccine, lymph-
adenitis was particularly reported at high frequency with great
disproportionality (ROR, 804.48; 95% CI, 710.42-911.00). Ad-
ditionally, injection site infections and injection site abscess
sterile were frequent following BCG vaccination. Also, acne was
observed as a new signal, which is not listed on the label of the
BCG vaccine. Allergic reactions were commonly observed for
the Japanese encephalitis vaccine; these reactions included hy-
persensitivity, urticaria, anaphylactoid reactions, and allergy
as signals (Table 3).

A total of 1949 serious AEs were reported, and our results re-
vealed that 107 serious AEFIs resulted in death. Of the 107 re-
ported deaths, a higher number occurred in males (n=56) than
in females (n=39), children under the age of 7 years (n=55), and
older adults above 65 years of age (n=26). The majority of vac-
cines were influenza (n=35), DTaP (n=31), and IPV (n=22) vac-
cines (Table 4).

DISCUSSION

In this study, we described the overall trends in reported AEFIs
among the general population including pregnant women over
a 13-year period using the KAERS database. The frequency of
spontaneous AE reports followed an increasing trend. This in-
crease was attributed to development of the surveillance sys-
tem and the expansion of free vaccination coverage. For exam-
ple, regarding the influenza vaccine, one of the most widely
used vaccines in South Korea, the coverage of free vaccination
has significantly expanded.'” In line with this increased cover-
age, the influenza vaccine accounted for approximately 40% of
reports in the KAERS database. Research on AEFI surveillance
has been conducted in several countries. Our findings show
similar AE reporting patterns to preceding surveillance studies
in the U.S. and Australia who use spontaneous AE reporting sys-
tem databases. However, regarding the BCG vaccine, which is
not routinely recommend for the general population in the US
or Australia, the number of reported AEFIs for the BCG vaccine
showed a significant difference between South Korea and oth-
er nations.>*

Among a total of 54378 AEs, most AEs were stipulated in the
Vaccine Information Statements of Centers for Disease Control
and Prevention, US," although certain serious AEFIs should be
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monitored. In our study, among 1949 cases of serious AEs, 107
serious AEFIs resulted in death. However, these results should
be interpreted with caution for the following reasons: First, in
the majority of cases, causal assessment information was un-
known or unclassified. Second, as vaccination is strongly rec-
ommended by the NIP in children and older adults, a high fre-
quency of deaths was observed in these populations. Lastly,
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influenza and DTaP vaccines are widely used not only in chil-
dren and older adults, but also in pregnant women. For this rea-
son, the numbers of influenza and DTaP vaccines were higher
than those for other vaccines, and further research is needed
to establish the safety profile of these vaccines.

The rotavirus vaccine showed an association with neurolog-
ic reactions, most of which were vomiting and diarrhea. Among
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Fig. 2. Distribution of the four categorized AEs following immunization by vaccines reported in the KAERS from 2005 to 2017. AE, adverse event; KAERS,
Korea Adverse Event Reporting System; HPV, human papilloma virus; DTaP, diphtheria, tetanus, acellular pertussis; Hib, hemophilus influenza type b; BCG,
Bacillus Calmette-Guérin; MMR, measles mumps rubella.

Table 2. aROR of Case-Non-Case Studies on the Basis of Categorized Adverse Events Following Immunization for the Top 10 Reported Vaccines

Neurologic reaction* General systemic reaction’ Local reaction’ Allergic reaction®

Vaccines aROR' 95% ClI aROR 95% Cl aROR 95% Cl aROR 95% Cl
Influenza 088 083-0.93 095 091-0.99 132 127-138 085 077-0.92
Rotavirus 243 225-262 096 091-1.02 001 0.01-0.01 146 131-162
Preumococcal 062 057-0.68 1.04 099-1.10 1.45 137-153 077 068-0.87
HPV 145 134-157 090 0.85-0.96 075 0.70-0.80 083 0.71-0.97
DTaP 066 059-0.74 1.07 0.99-116 129 1.18-1.41 1.08 0.93-124
Meningococeal 141 127-156 052 048-0.56 288 263-3.16 037 030-0.46
Hib 096 0.86-1.08 129 118-1.41 066 058-0.76 178 155-2.03
BCG 0.07 0.04-0.11 220 191-253 315 269-368 017 0.11-027
Herpes zoster 073 061-0.87 097 087-1.08 113 1.01-126 063 044-0.89
Japanese encephalitis 0.87 0.72-1.05 1.36 1.18-1.56 0.29 0.22-0.38 2.38 1.98-2.87

BCG, Bacillus-Calmette-Guérin; Hib, hemophilus influenzae type b; HPV, human papilloma virus; DTaP. diphtheria tetanus acellular pertussis; Cl, confidence inter-
val; aROR, adjusted reporting odds ratios; WHO-ART SOC, WHO-Adverse Reaction Terminology System Organ Class; PT, preferred term.

*Neurologic reactions include the following WHO-ART SOC codes: central and peripheral nervous system disorders, autonomic nervous system disorders, and
psychiatric disorders, 'General systemic reactions include the following WHO-ART SOC codes: skin and appendages disorders, musculoskeletal system disor-
ders, collagen disorders, vision disorders, gastrointestinal system disorders, etc, *Local reactions include the following WHO-ART SOC codes: application site
disorders, SAllergic reactions include the following WHO-ART PT codes: generalized urticaria, anaphylactic reactions, allergy, hypersensitivity, etc, "Adjusted for
age and sex.

https://doi.org/10.3349/ymj.2020.61.7.623 627



YMJ

Post-Licensure Safety Surveillance of Vaccines

Table 3. Detected Signals among Categorized AEs of Vaccines that Meet the Data-Mining Index in the Case-Non-Case Study

AE category* AE ROR 95% CI Drug label'
Rotavirus
Neurologic reaction Nervousness 431 2.81-6.62 Y
Meningococcal
Local reaction Injection site mass 39 11.51 8.76-15.14 Y
BCG
General systemic reaction Lymphadenitis 363 804.48 710.42-911.00 Y
Acne 3 13.99 5.41-36.17 N
Local reaction Injection site infection 124 57.56 49.92-66.37 Y
Injection site abscess sterile 130.98 108.48-158.16 Y
Japanese encephalitis
Allergic reaction Hypersensitivity 8.56 6.04-12.12 Y
Urticaria 434 2.43-7.76 Y
Anaphylactoid reaction 3 13.62 4.89-37.97 Y
Allergy 3 7.70 2.64-22.42 Y

AE, adverse event; BCG, Bacillus-Calmette-Guérin; ROR, reporting odds ratio; Cl, confidence interval; Y, yes; N, no.
*Categorized adverse events with aROR>2 in the case/non-case approach were included in the signal detection analysis, fIndicting whether AEs were listed on

the domestic drug label.

neurologic reactions, nervousness was detected as a signal. Al-
though the AEs were transient and non-serious, patients should
be informed regarding potential AEs at the time of vaccination.

Most of the BCG vaccine-related AE reports were for gener-
al systemic reactions and local reactions, which were mostly
lymphadenitis and injection site infections, respectively; both
these AEs were detected as signals. Lymphadenitis, defined as
the development of regional lymph node enlargement, is the
most common complication of the BCG vaccine. The risk of
BCG-related lymphadenitis has been explored previously in
South Korea, with the incidence rate of lymphadenitis ranging
from 0.20% to 0.69%." Despite the incidence rate being gener-
ally high in the context of vaccine-induced AEs, most of these
complications are self-resolving. In fact, numerous studies have
discussed the management of lymphadenitis, with one study
conducted in the UK reporting that 78% of all cases were man-
aged conservatively and self-resolved within 6 months.” Addi-
tionally, the South Korean government operates a routine com-
pensation system for AEs and has been providing compensation
for 95% of the claims regarding BCG.?"*

In our study, the Japanese encephalitis vaccine showed an
association with allergic reactions, most of which were hyper-
sensitivity reactions and urticaria. Allergic reactions to the Jap-
anese encephalitis vaccine, including urticaria, anaphylaxis, and
angioedema, have been reported in several studies.?* Urticaria
is a common and well-recognized complication of the Japanese
encephalitis vaccine, but anaphylaxis and angioedema may be
serious. In this study, a few cases of anaphylactic reaction and
angioedema were observed in the population immunized for
Japanese encephalitis. This may be caused by the immunogens
or excipients of the vaccine,” although the exact cause remains
to be identified.

For our exploratory objective, we described all AEFIs during
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pregnancy. We screened the KIDS-KD for patients who were
listed under the WHO-ART PT 2221 code “exposure during preg-
nancy” and classified them as pregnant women.? The number
of AEFIs reported during pregnancy was extremely low, with
only 61 vaccine-AE pairs. Five vaccines were reported, as fol-
lows: HPV (n=33), DTaP (n=15), herpes zoster (n=10), hepati-
tis B (n=2), and MMR (n=1). Most AEs were non-serious, but
abortions (n=7) were reported only for the HPV vaccine (Table
5). While this suggests that an association between abortions
and HPV vaccines exists, no association was found between
HPV vaccinations and spontaneous abortions in a recent nation-
wide observational study.” The current immunization guide-
lines for pregnant women recommend inactivated influenza
and Tdap vaccines.?” However, in our study, AEFIs during preg-
nancy were reported for HPV, herpes zoster, hepatitis B, and
MMR vaccines. Considering these reported vaccines, preg-
nant women may have been vaccinated before knowing that
they were pregnant. Further research is needed to confirm vac-
cine safety and associations between vaccines and AEs and
development, as optimized vaccination regimens in pregnancy
are important to maternal and fetal health.

To promote public health, free vaccination coverage has ex-
panded during recent decades in South Korea. In 2009, the Ko-
rea Centers for Disease Control & Prevention (KCDC) imple-
mented an immunization policy that exempted vaccine fees
for pediatric patients under 12 years of age for eight types of vac-
cines (BCG, hepatitis B, DTaP, inactivated polio, MMR, Japanese
encephalitis, varicella, and Td vaccines). Following the intro-
duction of an immunization policy for these eight vaccines in
2009, vaccination coverage has gradually expanded, and as of
2019, 17 types of vaccines are administered free of charge.?® For
the influenza vaccine, which is widely used in South Korea, free
vaccination coverage has been extended from the pediatric

https://doi.org/10.3349/ymj.2020.61.7.623
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Table 4. Demographics and Characteristics of Serious AEs Following
Immunization Leading to Death from 2005 to 2017
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Table 5. AEs Following Immunization during Pregnancy Reported in
KAERS from 2005 to 2017

Demographics and characteristics AE report, n (%) Vaccines AEs, n (%)
Sex HPV 33(54.1)
Male 56 (52.3) Inappropriate schedule of drug administration 16 (26.2)
Female 39(36.5) Abortion 7(11.5)
Unknown 12(11.2) Injection site reaction 4(6.6)
Age (yr) Cervical dysplasia, medication error, pyrexia, vaccine 6(98)
0-2 34(31.8) failure, chills, unintended pregnancy™® :
3-6 21(19.6) DTaP 15 (24.6)
7-1 3(2.8) Injection site reaction 4(6.6)
12-18 4(3.7) Unintended pregnancy 2(3.3)
19-64 9(8.4) Pruritus, muscle stiffness, myalgia, rash, pain in limb,
>65 26 (24.3) pigmen_tation abnormal, blisters, paresthesia distal, skin 9(14.8)
Unknown 10(9.4) laceration
Type of vaccine* Herpes Zoster 10(16.4)
Inflenza 35(25.7) Inappropriate schedule of drug administration 5(8.2)
DTaP 31(22.8) Medication error 2(3.3)
PV 22(16.2) Small for gg;ta:ional age, incorrect drug administration 3(49)
Pneumococcal 13(9.6) ro.ut'e, rhinits
Hib 12(88) Hepatitis B 2(3.3)
Hepatitis B 12(88) Inappropriate schedule of drug administration, off label use 2(3.3)
Rotavirus 6(4.4) L ik
BCG 2(15) Medication error 1(1.6)
MMR : (0:7) Total 61(100)
- AE, adverse event; KAERS, Korea Adverse Event Reporting System; HPV, hu-
Japanese encephalits 107) man papilloma virus; DTaP, diphtheria tetanus acellular pertussis; MMR,
Varicella 1(0.7) measles mumps rubella.
Causal assessment information *Each adverse event was reported in only one case.
Certain 0(0) Lo L. . .
Probable 3(0.03) ever, some limitations remain in our study. First, due to the in-
Possible 6 0' 06) herent limitations of a spontaneous reporting database, incon-
Unlikel 5 0' 05) sistent quality of data and underestimation of AE reporting are
UncIasZi fied % (2'4 3 possible. The degree of underestimation may have been sub-
Not anplicabl 00) ' stantial, especially from 2005 to 2012, as the spontaneous AE
UOk 2P cane ST reporting system was not yet operational during this period.
Tot In flown 107 :1 Uﬁ)) Nevertheless, the AE reporting volume increased significantly
ota

AE, adverse event; BCG, Bacillus Calmette-Guérin; Hib, hemophilus influenza
type b; DTaP, diphtheria, tetanus, acellular pertussis; MMR, measles, mumps,
rubella; IPV, inactivated polio virus.

*As a recipient could be vaccinated with more than one vaccine, the total
number exceeds 107.

population under 12 years of age to older adults 65 years of age
and older, and in 2019, pregnant women have also been includ-
ed. The KCDC has been expanding the immunization cover-
age, although the risk-benefit evaluation of vaccination and
continuous AEFI surveillance are imperative for future health-
care policies.

The strengths of this study were that the trends of reported
AEFIs associated with vaccines approved in South Korea were
comprehensively analyzed, including signal detection and eval-
uation of AEFIs in pregnancy. Our study findings can provide
a fundamental basis for safe immunization in the future. How-

https://doi.org/10.3349/ym;.2020.61.7.623

upon the introduction of the KIDS-KAERS in 2013, and our study
analyzed all vaccine-related AEs reported up until 2017. Not-
withstanding the inherent limitation of potential underreport-
ing, our findings provide insights into the differential safety
profiles of all NIP vaccines, which previously has not been es-
tablished in South Korea. Second, calculating incidence rates
of AEFIs is limited by the lack of denominator data. Third, poten-
tial misclassifications of AEs into the five specified categories
may have occurred. Last, while defining pregnant women in
the database, underestimation of the number of pregnant wom-
en is possible.

In conclusion, there are several factors that affect AEFIs, such
as the status of the vaccinated person, type of vaccines, immu-
nogenicity of vaccines, and excipients in the vaccines. Our find-
ings show that the safety profiles of vaccines were similar to
those in other nations, except for the BCG vaccine. Most AEFIs
were non-serious and were general systemic reactions. A com-
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prehensive AEFI monitoring system and continuous vaccine
surveillance need to be undertaken. With sufficient knowledge
of AEFIs, providing adequate safety information to both health-
care providers and patients may help improve vaccination rates.
Ultimately, a proactive response to current public health threats
from vaccine-preventable diseases will be needed.
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