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Abstract
Effective healthcare policies, such as vaccination, decreased the global prevalence of 
infectious diseases, such as pertussis. However, these diseases have recently re-emerged, 
posing a serious public health threat. This article discusses the recent pertussis outbreak 
in Korea, outlining its clinical symptoms and highlighting the relevant diagnostic tools and 
management strategies to prevent its re-emergence. Incidence of pertussis in South Korea 
has been increasing since 2015, with over 30,000 cases reported until November 1, 2024, 
marking the highest number of cases recorded since the 2000s. Although pertussis is fatal 
in infants, it can be prevented via maternal vaccination. However, in recent years, pertussis 
vaccination rate during pregnancy has remained at approximately 60%, which is insufficient 
to prevent neonatal pertussis. Notably, vaccination rates among adolescents and adults are 
even lower than those among children, leading to the rapid increase in pertussis infection in 
the post-adolescent and vulnerable populations. Therefore, effective strategies to promote 
the vaccination of adults, especially pregnant women, are necessary to prevent and control 
such re-emerging infectious diseases.
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Introduction
Re-emerging infectious diseases are conditions that have significantly declined, often owing to public 

health interventions such as vaccination, but have resurged and now pose renewed medical and public health 

challenges [1]. Diseases such as measles, varicella (chickenpox), and pertussis (whooping cough), which 

are relatively well-controlled through vaccination, have recently shown an increasing incidence, raising both 

domestic and international concerns [2]. In South Korea, where classical pertussis cases are rare owing to 

widespread vaccination, many healthcare professionals may lack clinical experience with the disease. As 

a result, it may be difficult to effectively diagnose and manage pertussis in patients presenting with severe 

coughing. This article reviews the recent domestic trends in the incidence of pertussis and summarizes 

the essential clinical features, diagnostic methods, and preventive strategies. The aim is to support better 

recognition and management of pertussis and contribute to mitigating its re-emergence.
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Definition and causes
Pertussis, also known as whooping cough, is an acute respiratory illness caused by Bordetella pertussis. 

The causative organism is a gram-negative coccobacillus, with humans as its only known reservoir [3–5]. 

Pertussis is one of the most highly contagious diseases among all pediatric infections, with an attack rate of 

80%–100% in susceptible individuals. It is especially prevalent in children under 5 years of age [4–6]. The 

younger the age group, the higher the mortality rate, with the highest rates observed in infants under 1 year of 

age [5,7,8].

In South Korea, pertussis is classified as a notifiable class 2 infectious disease and is subjected to 

nationwide surveillance. In countries with active vaccination programs, including South Korea, the incidence 

of pertussis has significantly declined [5,9]. However, recently, an increase in the number of pertussis cases 

has been observed in several countries, particularly among adolescents and adults with waning immunity. 

This resurgence has led to a subsequent increase in pertussis cases among young infants who were either 

unvaccinated or incompletely vaccinated. For instance, in the United States, the annual number of pertussis 

cases in infants, which remained below 50 before 2000, exceeded 100 in the 2010s [8–10].

Epidemiology in South Korea
According to nationwide surveillance data provided by the Korea Disease Control and Prevention Agency 

through its Infectious Disease Portal, as of November 2024, the incidence of pertussis in South Korea has 

reached its highest level since 2000, including both confirmed and clinically suspected cases (Fig. 1). Prior 

to 2023, pertussis cases showed an increasing trend from 2015, with annual cases rising to 230 in 2012, 205 

in 2015, 318 in 2017, and peaking at 980 in 2018. However, the number of reported cases decreased during 

the coronavirus disease 2019 pandemic. This trend was reversed in 2023, with 292 reported cases, and by 

November 1, 2024, the number of cases surpassed 30,000.

Fig. 1. Annual numbers of pertussis cases, Korea, 2001-2024 (Jan-Oct).
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Fig. 2. Numbers of cases of pertussis by regions, Korea, January-October 2024.

Regionally, cases have been more concentrated in densely populated and highly mobile areas, such as 

Seoul, Gyeonggi, and Incheon, although the outbreak has affected regions nationwide (Fig. 2). Adolescents 

were the most affected in terms of age distribution, with individuals aged 10–14 years accounting for 51.3% 

(13,283 cases) and those aged 15–19 years accounting for 25.4% (6,563 cases). Notably, cases have also 

been reported in infants under 1 year of age, highlighting the need for heightened vigilance in this vulnerable 

population (Fig. 3).

Fig. 3. Numbers of cases of pertussis by sex and age group, Korea, January-October 2024.
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Modes of transmission
Pertussis is transmitted primarily through direct contact or via respiratory droplets expelled during 

coughing [4–6]. Its transmissibility is extremely high, and adults infected with B. pertussis, especially those 

who do not exhibit classic symptoms, can serve as major sources of infection. In particular, household 

transmission and spread from adolescents and adults with prolonged, mild coughs to infants and young 

children are persistent public health concerns [11–13]. The period of highest infectivity is during the first two 

weeks after the onset of coughing. Early initiation of antibiotic therapy can reduce both the duration of illness 

and the period of contagiousness [4,14–16].

Clinical presentation
In young infants who are unvaccinated or incompletely vaccinated, pertussis typically presents with a 

three-stage clinical course following an incubation period of 5–21 days (average 7 days), lasting a total of 6–10 

weeks [4–6,17,18]. The stages are as follows:

(1) Catarrhal stage
This stage lasts 1–2 weeks and is characterized by symptoms resembling a mild upper respiratory tract 

infection, including rhinorrhea, conjunctivitis, tearing, mild cough, and low-grade fever. This is the most 

contagious period of the illness.

(2) Spasmodic or paroxysmal stages
Characteristic symptoms appear approximately 2 weeks after the onset of cough. The patient experiences 

repeated bouts of short, forceful expiratory coughs followed by a high-pitched inspiratory “whoop.” However, 

infants under 6 months of age may have a shorter catarrhal phase and may not exhibit the typical whooping 

sound. Instead, they may present with atypical symptoms, such as vomiting, respiratory distress, or apnea 

after coughing episodes, which require careful attention.

(3) Convalescent stage
During the final stage, the intensity and frequency of coughing gradually decreases. Clinical manifestations 

vary depending on age, vaccination status, and the presence of passive maternal antibodies. In adolescents 

and adults, particularly those previously vaccinated, the disease may present with only a mild, persistent 

cough lasting more than a week without classic signs, making the diagnosis more challenging [19–21].

Complications are most severe in infants under 6 months of age. The case fatality rate in this group can 

reach 1%, and > 80% of pertussis-related deaths occur in children < 1 year of age, particularly among those 

younger than 2 months. Serious complications include apnea, pneumonia, seizures, and encephalopathy. 

During the paroxysmal stage, pressure-related complications, such as pneumothorax, subcutaneous 

emphysema, intracranial hemorrhage, rib fractures, and rectal prolapse, may occur. Vaccination significantly 

reduces the incidence and severity of these complications [3,17,18].
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Diagnosis
Key factors for diagnosing pertussis include a history of exposure, the presence of characteristic symptoms 

such as paroxysmal coughing lasting > 14 days, and features such as whooping or post-tussive vomiting [4–6].

Laboratory findings reveal leukocytosis with absolute lymphocytosis during the late catarrhagic and early 

paroxysmal stages. Chest radiographs may reveal mild bilateral perihilar infiltrates, pulmonary edema, or 

areas of atelectasis. However, these findings are nonspecific and not diagnostic of pertussis, indicating that 

blood tests and radiographic imaging should not be used as definitive diagnostic tools.

The most accurate method for confirming pertussis is bacterial culture of nasopharyngeal aspirates, 

swabs, or sputum samples. Culturing was most successful during the catarrhal and early paroxysmal stages. 

However, prior antibiotic use or vaccination can significantly lower the yield and the culture process requires 

considerable time, which may delay diagnosis.

Polymerase chain reaction (PCR) testing has recently gained recognition as a diagnostic method 

comparable to culture and is recommended by both the U.S. Food and Drug Administration and the Centers 

for Disease Control and Prevention [4,18,22]. However, owing to the possibility of false positives and 

variability in test performance, PCR results should always be interpreted in conjunction with the clinical 

presentation and epidemiological context.

Clinically, pertussis must be differentiated from pertussis-like syndromes caused by infections such as 

adenovirus and Bordetella parapertussis as well as lower respiratory tract infections caused by Haemophilus 

influenzae, Mycoplasma pneumoniae, and Chlamydia. Other differential diagnoses include tuberculosis and 

foreign body aspiration [5,6,18].

Treatment
The effective management of pertussis requires a combination of antimicrobial therapy and supportive 

care [4,18,23]. Antibiotic treatment not only alleviates symptoms but also plays a crucial role in preventing 

secondary transmission. Antibiotics should be administered not only to confirmed cases but also to suspected 

cases in high-risk individuals for complications, as well as to all close contacts of confirmed cases. The 

recommended types and dosages of antibiotics are listed in Table 1.

Table 1. Antibiotic regimens for treatment and prophylaxis of pertussis
Age Macrolides Non-macrolide alternative

Azithromycin Clarithromycin Trimethoprim/sulfamethoxazole
<1 month 10 mg/kg daily for 5 days Not recommended Not recommended
1 to <6 months day 10 mg/kg daily for 5 days 7.5 mg/kg (max 500 mg) twice a for 7 days 4+20 mg/kg (max 160+800 mg) twice a day 

for 7 days
Children≥6 months Day 1: 10 mg/kg daily (max 500 mg) 7.5 mg/kg (max 500 mg) twice a day for 7 days 4+20 mg/kg (max 160+800 mg) twice a day 

for 7 days
Days 2-5: 5 mg/kg daily (max 250 mg)

Adults Day 1: 500 mg daily 500 mg twice a day for 7 days 160+800 mg twice a day for 7 days
Day 2-5: 250 mg daily
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Prevention and infection control
Pertussis is a vaccine-preventable disease that can be effectively controlled by immunization [24,25]. 

Completion of the primary vaccination series can prevent > 80% of the cases, and even if infection occurs, 

the disease is generally milder in vaccinated individuals. Therefore, pertussis vaccination is recommended as 

a part of routine immunization schedule in all countries [26].

In South Korea, pertussis vaccination is included in the national immunization program and provided free 

of charge as a part of the standard vaccination schedule for all children. While national schedules vary slightly 

by country, the standard pertussis vaccination schedule and recommendations for South Korea are presented 

in Table 2.

In adults, it is recommended that individuals who have completed the diphtheria–tetanus–acellular 

pertussis (DTaP) primary and booster series receive at least one dose of Tdap. In pregnant women, Tdap 

vaccination is strongly recommended during pregnancy, ideally between 27 and 36 weeks of gestation. This 

approach allows the transfer of protective antibodies to the fetus, offering passive immunity to newborns prior 

to their first pertussis vaccination at 2 months of age, and is considered one of the most effective strategies for 

preventing infant pertussis [27–29].

Although the primary DTaP vaccination coverage in South Korea exceeds 90%, booster vaccination 

rates have been reported to be relatively lower [30]. Notably, maternal Tdap vaccination coverage during 

pregnancy remains at approximately 60%, underscoring the need for improved education and public 

awareness campaigns [31].

In the event of confirmed pertussis, patients must be placed under both standard and droplet precautions. 

Isolation should continue for 5 days after initiating appropriate antibiotic therapy, or 21 days from symptom 

onset if antibiotics are not administered [4,25].

For close contacts of patients with pertussis, those who are incompletely vaccinated or whose vaccination 

status is uncertain should receive age-appropriate pertussis-containing vaccines as soon as possible. 

Regardless of the age or vaccination history, close contacts should receive prophylactic antibiotics to prevent 

further transmission [4,17,18]. The recommended medications, dosages, and duration of prophylactic use 

are listed in Table 1 for therapeutic treatment. If prophylactic antibiotics are not administered, the exposed 

individuals must be monitored closely for pertussis-related symptoms for 21 days following exposure.

Table 2. Pertussis-containing vaccine schedule for children in Korea
Recommended vaccination age Minimum interval to next dose Vaccination

Primary 1st 2 months At least 6 weeks old DTaP (or DTaP-containing combination vaccine)
2nd 4 months 4 weeks after 1st dose DTaP (or DTaP-containing combination vaccine)
3rd 6 months 4 weeks after 2nd dose DTaP (or DTaP-containing combination vaccine)

Booster 4th 15-18 months 6 months for 3rd dose DTaP
5th 4-6 years - DTaP-IPV (or DTaP)
6th 11-12 years - Tdap

Abbreviations: DTaP, diphtheria–tetanus–acellular pertussis; IPV, inactivated poliovirus vaccine 
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Conclusions
Although pertussis is particularly severe in infants younger than 2 months, it can be effectively prevented 

prior to their first scheduled vaccination through maternal immunization. However, the vaccination rate 

among pregnant women in South Korea remains suboptimal. In addition, both adult coverage and adolescent 

booster vaccination rates are considerably lower than primary childhood immunization rates. This gap has 

contributed to a sharp increase in pertussis cases among adolescents and adults, subsequently leading to 

transmission to vulnerable populations such as young infants. Therefore, there is an urgent need for enhanced 

public education and the active promotion of pertussis vaccination among adolescents, adults, and pregnant 

women. Further research is warranted to evaluate the effectiveness of these interventions and support 

evidence-based policy development.
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