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Objective: Pertussis is a highly contagious respiratory disease, and early diagnosis and timely treatment are crucial for reducing 
complications and transmission. In this study, we analyzed the prevalence of pertussis and assessed the value of the WBC and 
lymphocyte percentage in its screening.
Methods: A retrospective analysis was conducted on global pertussis data from the past decade. Patients who recently underwent 
pertussis nucleic acid detection and complete blood count (CBC) in our hospital were selected. Based on the results, 538 patients were 
classified into the pertussis group, and 595 into the control group. White blood count (WBC) and lymphocyte percentages were 
compared, diagnostic efficacy was calculated, and evaluate their application value in the diagnosis of pertussis.
Results: In the past decade, the global incidence of pertussis first decreased, then increased. In China and Zhejiang province, it 
fluctuated but showed an upward trend recently. In Zhejiang Province, pertussis was more prevalent in summer and winter and rose 
last year. Between 2018 and 2020, most pertussis cases in China were infants under 1 year old. Last year, only 1.12% of patients in our 
hospital were infants, with more patients over 5 years old. WBC, lymphocyte percentage, and platelet count (PLT) was higher in the 
pertussis group (P < 0.05). Logistic regression showed that WBC, lymphocyte percentage, and PLT were correlated with pertussis 
infection. Sequential analysis showed that the WBC, lymphocyte percentage, and Youden’s index for both combined were 0.124, 
0.082, and 0.044, respectively.
Conclusion: The global incidence of pertussis is rising, with significant increases among adolescents and adults. Improved prevention 
and control strategies are needed. WBC and lymphocyte percentage serve as auxiliary diagnostic indicators, but their efficacy is 
limited.
Keywords: pertussis, epidemiology, WBC, lymphocyte percentage, diagnostic competence

Introduction
Pertussis is an acute respiratory infectious disease caused by the Bordetella pertussis bacteria. Before the popularization 
of vaccines containing pertussis components, populations were highly susceptible to this disease, particularly infants and 
young children.1 The immunization coverage rate has increased dramatically since the 1980s, so the number of patients 
with pertussis worldwide has dropped by more than 90%. However, this disease has not been effectively controlled 
around the globe.2 Besides, a “pertussis relapse” has occurred in many countries that have higher immunization coverage 
rates due to immunity attenuation and the mutation of the Bordetella pertussis bacteria after vaccination.3,4 Pertussis is 
a highly contagious disease that is mainly transmitted through airborne droplets. Early symptoms such as mild cough, 
runny nose, and low-grade fever are similar to those of the common cold, which may lead to missed diagnoses or 
misdiagnoses.5 Macrolide antibiotics are the preferred drugs for pertussis treatment, and the early administration of these 
drugs after the onset of pertussis generally achieves favorable therapeutic effects. However, the therapeutic effect is 
significantly lower if the antibiotics are administrated 1–2 weeks after onset.3 Furthermore, improper treatment may 
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result in serious complications, especially in infants and young children, including pneumonia, brain damage, apnea, and 
even death.6 An early pertussis diagnosis ensures that patients promptly receive appropriate antibiotic treatment, which 
mitigates symptoms, shortens the course of the disease, and reduces the risk of complications. Thus, it is of great clinical 
significance to identify the risk factors and make timely diagnoses for patients with pertussis.

Recent studies have shown that white blood cell count (WBC), lymphocyte ratio, and platelet estimation have 
important clinical implications in the diagnosis of pertussis. Leukocytosis may be a common sign of infection, especially 
bacterial infection, which allows physicians to focus on other signs and symptoms of infection when evaluating patients.7 

In the case of pertussis, the proportion of lymphocytes may be elevated, which is similar to the viral disease in children.8 

In addition, indirect inflammatory markers such as platelet-lymphocyte ratio (PLR) and neutrophil-lymphocyte ratio 
(NLR) may also play a role in the evaluation of pertussis.8 Therefore, considering these blood indices comprehensively 
could help clinicians to more accurately diagnose and manage in patients with pertussis.9

Currently, there are three methods for making a laboratory diagnosis for patients with pertussis, including Bordetella 
pertussis culture, Bordetella pertussis nucleic acid detection, and serum pertussis toxin antibody determination.10 A bacterial 
culture of pertussis is highly specific, allowing for the identification of the pathogen, the evaluation of antibiotic sensitivity, 
and the support of epidemiological research as well as the confirmation of other test results. However, this method utilizes 
cumbersome procedures and is time-consuming, so it cannot meet the requirements of the rapid clinical diagnosis and 
treatment of pertussis.11 The polymerase chain reaction (PCR) is characterized by simple procedures, rapid detection, and 
higher sensitivity, specificity, and negative predictive values. Nevertheless, PCR has special laboratory requirements and is not 
readily applicable in primary hospitals.12 Serological antibody detection results may be affected by numerous factors such as 
the disease course and the individual vaccination time. As a result, the clinical application value of this method is not as high as 
that of Bordetella pertussis culture and nucleic acid detection.13 Besides, the laboratory detection of pertussis is also affected 
by certain factors such as the specimen collection process, sampling time, vaccine immunization history, and antibiotic 
administration. Moreover, PCR and Bordetella pertussis culture are not sensitive in the advanced stages of this disease and 
there are some defects in the serological detection methodology.

Although the number of pertussis cases is increasing, the overall number of pertussis patients in our country is 
relatively low. Additionally, most pertussis patients exhibit clinical symptoms similar to those of respiratory infections, 
resulting in most initial diagnoses being made in primary hospitals. Meanwhile, since PCR is the primary diagnostic 
method for pertussis in our country, and most primary hospitals have not yet implemented PCR testing. Therefore, in 
primary hospitals, it is still necessary to use commonly used emergency inflammatory indicators in combination with 
clinical experience to assist clinicians in diagnosing pertussis. Although the prevalence of pertussis has increased 
recently, clinicians’ experience in the diagnosis and treatment of this disease is still insufficient due to the relatively 
small number of patients in each hospital. In this study, the data related to pertussis nucleic acid detection and complete 
blood count (CBC) from June 1, 2023, to May 31, 2024, were retrospectively analyzed to assess the prevalence of 
pertussis and clarify the clinical significance of relevant indicators in the screening of this disease.

Methods and Subjects
Subjects
Epidemiological data concerning pertussis were collected from the World Health Organization (WHO), the National Disease 
Control and Prevention Administration, and the Health Commission of Zhejiang Province.14–16 A total of 1823 patients who 
received pertussis nucleic acid detection and CBC in our hospital from June 1, 2023, to May 31, 2024, were enrolled. The 
inclusion criteria included: (1) Patients who received nucleic acid detection of Bordetella pertussis; (2) Patients who have not 
received antibacterial drugs or any other medications since the onset of symptoms; (3) Blood routine test and C-reactive 
protein were completed after the visit. The exclusion criteria were: (1) Patients with visceral dysfunction or tuberculosis, 
pneumonia, lung cancer and other pulmonary lesions; (2) Patients with severe infectious diseases, autoimmune diseases, 
congenital diseases, or malignant tumors; (3) Patients with a history of diarrhea or related drug use within two weeks. 
According to the inclusion and exclusion criteria, 538 patients with positive nucleic acid detection results of Bordetella 
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pertussis were assigned to the pertussis group, while 595 patients with negative nucleic acid detection results were placed in 
the control group.

Pertussis Nucleic Acid Detection
The Natch CS2 fully automated nucleic acid extraction system and Bordetella pertussis nucleic acid detection kit were 
purchased from Sansure Biotech Inc. The ABI 7500 real-time fluorescence quantitative PCR instrument was supplied by 
Applied Biosystems (USA). DNA was extracted for subsequent detection using nasopharyngeal swabs, according to the 
instructions in the nucleic acid extraction kit. Following the guidelines of the detection kit, the reaction system was 
prepared and the reaction conditions were set to perform PCR detection on the samples. The results were assessed 
according to the kit directions. A positive Bordetella pertussis sample can be declared when the positive and negative 
controls are under control, the FAM fluorescence (Bordetella pertussis) cycle threshold (Ct) value of the tested sample is 
≤ 38.00, and there is a typical S amplification curve. Conversely, a negative sample can be judged when the FAM 
fluorescence (Bordetella pertussis) of the sample has no Ct value, the Ct value is > 38.00, or there is no typical S-type 
amplification curve.

Complete Blood Count and CRP
At the time of presentation, WBC count and CRP test were performed in all the patients. The CBC and CRP were 
performed using the BC-7500 CS automatic blood cell analyzer (Mindray, Shenzhen, China) and matching reagents. The 
background test and indoor quality control were conducted before daily use, and these reagents were used after being 
verified through relevant tests. The BC-7500 CS analyzer was inspected through external quality assessments of the 
National Center for Clinical Laboratories and the Zhejiang Center for Clinical Laboratories, and it achieved excellent 
results in both assessments. The on-machine testing was performed in strict accordance with the instructions of each 
instrument.

Statistical Analysis
SPSS 26.0 was used for data processing and the normality test was performed to assess relevant data. Non-normally 
distributed data were presented as a median (M) [interquartile (P25 - P75)]. The non-parametric Mann–Whitney U-test 
was conducted for comparisons between the two groups. The chi-square test was used to analyze the rate, while logistic 
regression analysis was applied for the regression analysis. P < 0.05 indicated that the difference was statistically 
significant.

Results
Pertussis Prevalence Over the Past ten Years
According to the data released by the WHO and the Health Commission of Zhejiang Province, the number of reported 
pertussis patients around the world exhibited a downward trend from 2014 to 2021. In particular, a relatively steep 
decline was reported after 2018. However, there was an increase in the number of pertussis patients in 2022, while the 
2023 data were unavailable. The number of reported pertussis patients in China exhibited an upward trend from 2014 to 
2019, although it fell considerably in 2020 and 2021. However, this value increased substantially in 2022 and 2023. The 
trends in the number of pertussis patients in Zhejiang province were largely consistent with that in China (Figure 1).

Monthly Pertussis Prevalence in Zhejiang Province from 2019 to 2023
The lowest number of pertussis patients was reported in 2020, and there was a negligible difference between the months 
of that year. In 2021 and 2023, the number of pertussis patients showed a gradual increase from January to December. 
A more significant increase was observed from October to December, especially in 2023. The largest number of pertussis 
patients was reported in 2022, exhibiting an inverted “V” shape and reaching its peak in June. In 2019, the number of 
pertussis patients first increased and then decreased, reaching a peak in May and then presenting a slow downward trend 
(Figure 2).
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Number of Pertussis Patients from June 2023 to May 2024
Between June 2023 and May 2024, the number of reported pertussis patients in China showed a rising trend, with greater 
numbers observed in 2024 and the largest increase occurring in April 2024. The trends regarding the number of pertussis 
patients in our hospital and Zhejiang province were essentially the same as those across China, with the largest numbers 
reported in April 2024 (Figure 3).

Distribution of Patients with Pertussis
From 2018 to 2020, the number of pertussis cases in China gradually decreased with age. Within this time, the number of 
infants under the age of 1 year with pertussis accounted for more than 50% of all patients. However, from June 2023 to 
May 2024, the proportion of children under the age of 5 with pertussis was extremely low, while the highest proportions 
were observed in children aged 6–7 years and 7–8 years (Figure 4).

Figure 1 Number of reported pertussis patients by year of onset from 2014 to 2023.

Figure 2 Number of reported pertussis patients by month of onset in Zhejiang province from 2019 to 2023.
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CBC results in Patients with Pertussis
There was a negligible difference between the pertussis group and the control group in terms of gender, age, and other 
general data (P>0.05). However, the white blood count (WBC), lymphocyte percentage were higher, and platelet count 
(PLT) values was lower in the pertussis group than in the control group, and the differences were statistically significant 
(P<0.05). There was no statistical difference in C-reactive protein (CRP) between the two groups (P>0.05). The result is 
shown in Table 1.

Figure 3 Number of reported pertussis patients by month of onset from June 2023 to May 2024.

Figure 4 Distribution of pertussis patients with different ages.
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Analysis of Diagnostic Indicators for Pertussis
The dependent variable was selected as a positive pertussis diagnosis and was based on the pertussis nucleic acid 
detection results (No = 0, Yes = 1). Additionally, age, gender, WBC, lymphocyte percentage, and PLT were selected as 
independent variables. On that basis, a logistic regression equation was established. The results revealed that elevated 
white blood cell counts, increased lymphocyte percentages, and abnormal platelet counts are correlated to some extent 
with pertussis infection. According to the odds ratio values, patients with high WBC, high lymphocyte percentage, and 
low PLT were more susceptible to pertussis (Table 2).

Positive WBC Rate and Lymphocyte Percentage in Patients with Pertussis
Of the 538 patients with pertussis, the lowest WBC value was 2.2×109/L, while the highest was 26.9×109/L. Moreover, 
206 (38.29%) of the pertussis patients had a WBC value higher than the upper limit of the reference range. The lowest 
WBC of the 595 patients without pertussis was 2.8×109/L, while the highest was 28.4×109/L. Among these patients, 154 
(25.88%) had a WBC value that exceeded the reference range upper limit. The lymphocyte percentage positivity rates in 
the pertussis group and the control group were 31.41% and 23.19%, respectively. The combined positivity rate of WBC 

Table 1 Comparison of the General Data, WBC, Lymphocyte, PLT, and CRP Between the Two Groups

Item Pertussis Group Control Group Statistical Value P-value

Cases 538 595 — —

Gender Male 246 279 −0.393 0.694

Female 292 316

Initial clinical diagnosis Fever 42 55 −0.523 0.601

Acute Bronchitis 307 329

Acute upper respiratory tract infection 144 150

Cough 28 38

Other 17 23

Age (years) 7 (6–10) 7 (6–10) −1.179 0.239

WBC (×109/L) 9.0 (7.2–11.2) 8.2 (6.6–10.2) −4.699 <0.001

Lymphocyte proportion (%) 36.6 (29.08–44.4) 33.3 (24.7–42.5) −3.465 0.001

PLT (×109/L) 288 (246–334) 298 (248–336) −2.535 0.011

CRP (mg/L) 1.3 (0.5-3.8) 1.2 (0.5–3.5) -1.375 0.175

Abbreviations: WBC, White blood count; PLT, Platelet; CRP, C-reactive protein.

Table 2 Logistic Regression Results

Variable B SE Wald OR (95% CI) P-value

Gender* −0.194 0.106 3.335 0.824 (0.669–1.014) 0.068

Age (years) 0.004 0.004 0.929 1.004 (0.996–1.012) 0.335

WBC (×109/L) 0.095 0.019 24.537 1.100 (1.059–1.142) <0.001

Lymphocyte percentage (%) 0.016 0.005 12.577 1.016 (1.007–1.026) <0.001

PLT (×109/L) −0.002 0.001 5.947 0.998 (0.997–1.000) 0.015

Note: *Female as the control group.
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and lymphocyte percentage was 7.44% in the pertussis group and 3.03% in the control group. The differences in the 
positivity rates for WBC, lymphocyte percentage, and their combination between the two groups were statistically 
significant (P < 0.05), with Youden’s index values of 0.124, 0.082, and 0.044, respectively (Table 3).

Discussion
Despite the widespread implementation of vaccinations over the past three decades, pertussis remains a public health 
challenge that cannot be ignored. For patients with suspected pertussis, PCR detection has gradually become the principal 
tool for diagnosis confirmation, as an alternative to culture methods.17 Besides, the recent COVID-19 pandemic and other 
factors may also have contributed to changes in pertussis epidemiology. Thus, it is necessary to conduct systematic 
analyses of the epidemiological characteristics of pertussis in China and the diagnostic efficacy of various diagnostic 
indicators. This holds important scientific significance and practical value for formulating prevention and control 
strategies and optimizing the diagnosis and treatment regimens of pertussis.

In this study, we discovered that the global incidence of pertussis first decreased and then increased in the last decade. 
In contrast, it first rose, then fell, and then rose again in both China and Zhejiang province, with the peak base occurring 
in 2020 and 2021. He et al adopted the serum antibody determination method to explore the prevalence of pertussis and 
confirmed that the incidence rate of pertussis decreased in China during the COVID-19 pandemic.18 Seroepidemiological 
results regarding research on pertussis in eastern China by Chen et al also revealed that the incidence of pertussis after the 
COVID-19 pandemic was higher than before the pandemic.19 However, Sandoval reported that the number of patients 
with pertussis fell dramatically after the outbreak of the COVID-19 pandemic.20 The findings of this study are consistent 
with other papers that utilize different approaches and may be related to the COVID-19 pandemic. During the COVID-19 
pandemic, humans drastically changed their attitudes and practices toward the prevention and control of infectious 
diseases, significantly promoting the innovation and application of pathogen detection technology. Additionally, diseases 

Table 3 Diagnostic Efficacy of the WBC and Lymphocyte Percentage

Item Pertussis 
Group 
(n/%)

Control 
Group  
(n/%)

χ2 

value
P-value Sensitivity Specificity Youden’s 

Index

WBC (×109/L) Not larger than the upper limit 

of the reference range

332/61.71 441/74.12 20.064 <0.001 38.29 74.12 0.124

Larger than the upper limit of 

the reference range

206/38.29 154/25.88

Lymphocyte 
percentage (%)

Within the limits of the 
reference range

369/68.59 457/76.81 9.662 0.002 31.41 76.81 0.082

Larger than the upper limit of 
the reference range

169/31.41 138/23.19

Combination 
of WBC and 

lymphocyte 

percentage

WBC and lymphocyte 
percentage are not both larger 

than the upper limit of their 

reference ranges

498/92.56 577/96.97 11.311 0.001 7.43 96.97 0.044

Both WBC and lymphocyte 

percentage are larger than the 
upper limit of their reference 

ranges

40/7.44 18/3.03

Notes: The reference range for the lymphocyte percentage in our hospital: 0–7 days: 0%-60.0%; 8 days - 1 year: 0%-70.0%; older than 1 year - 5 years: 5.0%-50.0%; > 5 years: 
0%-40.0%. The reference range for WBC in our hospital: 0–7 days: 15.0–20.0×109/L; 8 days - 1 year: 4.0–12.0×109/L; older than 1 year - 5 years: 4.0–10.0×109/L; >5 years: 
3.5–10.0×109/L.
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caused by respiratory infections were also effectively prevented due to the implementation of a series of stringent non- 
pharmaceutical interventions, such as lockdowns, mask-wearing, and social distancing.21,22

A monthly analysis of pertussis incidence in Zhejiang province over the past five years (2019–2023) did not reveal any 
seasonal patterns. Moreover, the incidence of pertussis in China, Zhejiang province, and our hospital in the past year (from 
June 2023 to May 2024) exhibited an upward trend, peaking in April 2024. However, Feng et al noted that most patients with 
pertussis were reported in spring and summer, with peaks in July and August.2 Zhang et al conducted a study on the 
epidemiological characteristics of pertussis in China in 2022. Their results indicated that the number of patients with pertussis 
was relatively high between May and August, with a peak observed in August.23 The results of our study were quite dissimilar 
and may be related to multiple factors such as location, natural environment, and outbreaks of different pathogens. From 2018 
to 2020, pertussis was most prevalent in infants under the age of 1 year in China, accounting for more than 50% of all patients 
with pertussis. However, between June 2023 and May 2024, pertussis in infants under the age of 1 year accounted for only 
1.12% of all pertussis patients in our hospital, which was far lower than in the whole country in previous years. In the same 
period, the proportion of patients with pertussis over the age of 5 reached 91.82%, which was radically different from previous 
findings that stated pertussis was most widespread in infants and young children. However, our results were consistent with 
a European Union report in 2018 that revealed the number of patients with pertussis aged ≥ 15 years accounted for 62% of all 
pertussis patients. Additionally, our findings were similar to those that appeared in an analysis of reported pertussis cases based 
on laboratory results and clinical diagnoses by the Chinese Disease Prevention and Control Information System, which 
revealed that the number of pertussis patients aged 5–9 had risen to the second place among all age groups.24,25 Since our study 
was designed as a single-center small-sample study based on a local population, our results may be biased to a certain extent. 
Consequently, pertussis may be prevented and controlled by improving the immunity of all ages and implementing 
immunization boosters for school-age children, adolescents, and adults. This approach may reduce the risk of disease or 
transmission to infants and young children.

As one of the most common clinical examinations, CBC can be implemented in almost all medical institutions. 
According to Diagnosis and Treatment Plan for Pertussis (2023) and Guidelines for Diagnosis and Management and 
Prevention of Pertussis of China (2024), both increased WBC and higher lymphocyte percentage in CBC are recom
mended as auxiliary diagnostic indicators for pertussis, but their diagnostic value has not been verified.5,10 In this study, 
we found that there were indeed some differences in the WBC, lymphocyte percentage, and PLT in CBC between 
pertussis and non-pertussis patients. Additionally, a logistic analysis was performed on all patients who had simulta
neously completed Bordetella pertussis nucleic acid detection and the CBC test in our hospital within one year. The 
results revealed that elevated WBC, increased lymphocyte percentage, and abnormal PLT are correlated with pertussis 
infection. However, their OR values were close to 1, suggesting a weak influence. Moreover, the diagnostic capability of 
WBC and lymphocyte percentage was also analyzed in this paper. The Youden’s index of WBC and lymphocyte 
percentage both alone and in combination (in a sequential pattern) was lower than 0.15, indicating that the diagnostic 
efficacy of the two indicators was poor. The WBC and lymphocyte percentage were only 38.29% and 31.41%, 
respectively, implying that many pertussis patients could experience missed diagnoses based on these two indicators. 
Therefore, CBC should only be used as an auxiliary indicator of pertussis. The final diagnosis of this disease should be 
based on a combination of clinical symptoms, medical history, and more specific tests, such as Bordetella pertussis 
nucleic acid detection, serological antibody detection, or Bordetella pertussis culture.

Dong et al showed that the WBC and lymphocyte ratio in pertussis patients are also elevated, and the results of this 
study are basically consistent with findings reported by Xu Dong.26 Additionally, Hui et al showed that severe pertussis 
patients have a higher white blood cell count and a higher mortality rate.27 These studies suggest that blood routine 
indicators can assist in the diagnosis and treatment of pertussis, but are insufficient for definitive diagnosis or screening 
alone. This study analyzed the epidemiological data of pertussis over the past five years and explored the value of blood 
routine as a diagnostic indicator. However, this study also has some limitations, mainly that it is a single-center study 
with a limited sample size, which may not fully reflect the overall epidemiological characteristics. Furthermore, although 
blood routine is a convenient diagnostic tool, its diagnostic efficacy in this study was relatively low, indicating that its 
effectiveness as an independent screening tool is limited.
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Conclusions
The incidence of pertussis is on the rise as a whole, although the number of patients with pertussis was relatively small 
during the COVID-19 pandemic. Although gender and age are not risk factors for pertussis, the number and proportion of 
adolescents and adults with pertussis have increased sharply. Therefore, it is necessary to optimize immunization 
strategies to protect susceptible populations. The results revealed that elevated WBC, increased lymphocyte percentage, 
and abnormal PLT are correlated with pertussis infection. However, the WBC and lymphocyte percentage of most 
patients were within the normal reference range, indicating that their influence was insubstantial. The WBC and 
lymphocyte percentage alone, as well as the two combined, were not potent enough to effectively diagnose this disease. 
It is inappropriate to apply only the WBC and lymphocyte percentage in the screening of pertussis, and both indicators 
should only be used as auxiliary diagnostic indicators. This research revealed new trends in pertussis epidemiology, 
particularly the rising proportion of adult patients, indicating a need for future studies to investigate the underlying causes 
and mechanisms of this trend, and to reassess current immunization strategies.

Data Sharing Statement
We declared that materials described in the manuscript, including all relevant raw data, will be freely available to any 
scientist wishing to use them for non-commercial purposes, without breaching participant confidentiality.

Ethics Approval and Consent to Participate
This study was conducted with approval from the Ethics Committee of First People’s Hospital of Linping District, 
Hangzhou (No. 2023043). This study was conducted in accordance with the declaration of Helsinki. Written informed 
consent was obtained from all participants.

Consent for Publication
The study described is original research that has not been published previously, and is not under consideration for 
publication elsewhere, in whole or in part.

Acknowledgments
We would like to acknowledge the hard and dedicated work of all the staff that implemented the intervention and 
evaluation components of the study.

Funding
No external funding received to conduct this study.

Disclosure
The authors declare that they have no competing interests.

References
1. Decker MD, Edwards KM. Pertussis (Whooping Cough). J Infect Dis. 2021;224(12 Suppl 2):S310–S320. doi:10.1093/infdis/jiaa469
2. Lei F, Yan Z, Xinmin L, et al. Epidemiological characteristics and clinical features of pertussis in Shandong Province from 2007 to 2022. Chin 

J Prev Med. 2024;58(1):33–39. doi:10.3760/cma.j.cn112150-20230426-00325
3. Ray U, Dutta S. Pertussis: re-emergence or underdiagnosed? Lung India. 2020;37(4):340–342. doi:10.4103/lungindia.lungindia_500_19
4. Chinese Preventive Medicine Association. Vaccine and Immunology Branch of the Chinese Preventive Medicine Association. [Expert consensus on 

the China Pertussis Initiative]. Zhonghua Yu Fang Yi Xue Za Zhi. 2021;55(6):709–719. doi:10.3760/cma.j.cn112150-20210308-00230
5. National Health Commission of the People’s Republic of China, State Administration of Traditional Chinese Medicine. Diagnosis and treatment plan 

for pertussis (2023 edition). Inter J Epidemiol Infect Dis. 2024;51(1):1–3. doi:10.3760/cma.j.cn331340-20240117-00012
6. Rustempasic-Haskovic E, Lisicic-Konakovic M, Karadza B, Agic-Habib S, Catic S. Epidemiological Insight of Pertussis in Bosnia and Herzegovina. 

Mater Sociomed. 2023;35(4):309–311. doi:10.5455/msm.2023.35.309-311
7. Riley LK, Rupert J. Evaluation of Patients with Leukocytosis. Am Fam Physician. 2015;92(11):1004–1011.
8. Tekin R, Aktar F, Yılmaz K, Tekin S, Ayaz C. Comparison of Inflammatory Markers between Adult and Pediatric Brucellosis Patients. Rev Soc Bras 

Med Trop. 2020;53:e20190356. doi:10.1590/0037-8682-0356-2019

International Journal of General Medicine 2024:17                                                                             https://doi.org/10.2147/IJGM.S489533                                                                                                                                                                                                                       

DovePress                                                                                                                       
5451

Dovepress                                                                                                                                                           Huang et al

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1093/infdis/jiaa469
https://doi.org/10.3760/cma.j.cn112150-20230426-00325
https://doi.org/10.4103/lungindia.lungindia_500_19
https://doi.org/10.3760/cma.j.cn112150-20210308-00230
https://doi.org/10.3760/cma.j.cn331340-20240117-00012
https://doi.org/10.5455/msm.2023.35.309-311
https://doi.org/10.1590/0037-8682-0356-2019
https://www.dovepress.com
https://www.dovepress.com


9. Levene I, Wacogne I. Question 3. Is measurement of the lymphocyte count useful in the investigation of suspected pertussis in infants? Arch Dis 
Child. 2011;96(12):1203–1205. doi:10.1136/archdischild-2011-300901

10. Pediatric Infection Group, Chinese Society of Infectious Diseases, Chinese Medical Association; Infection Group, Pediatric Expert Committee of 
National Health Commission Capacity Building and Continuing Education; China Clinical Practice Guidelines Alliance Methodology Committee; 
National Children’s Medical Center (Shanghai); National Medical Center for Infectious Diseases. Zhonghua Yi Xue Za Zhi. 2024;Vol. 104 
(15):1258–1279. doi:10.3760/cma.j.cn112137-20240124-00179

11. Ding Y, Wang Q, Li D, Yao K, Wang T. Abundance of the nasopharyngeal microbiome effects pertussis diagnosis and explains the sensitivity 
difference between bacterial culture and real-time PCR. Eur J Clin Microbiol Infect Dis. 2020;39(3):501–507. doi:10.1007/s10096-019-03750-5

12. Rodríguez Arranz C, Albañil Ballesteros MªR, García Vera C, Blasco Alberdi M, de Gómez MJ G. Diagnostic study of pertussis using PCR in 
primary care clinics. An Pediatr. 2022;97(4):262–269. doi:10.1016/j.anpede.2022.02.005

13. Zhu Y, Zhang W, Hu J, et al. Seroprevalence of IgG antibodies against pertussis toxin in the Chinese population: a systematic review and 
meta-analysis. Hum Vaccin Immunother. 2024;20(1):2341454. doi:10.1080/21645515.2024.2341454

14. World Health Organization. Pertussis reported cases and incidence. Available from: https://immunizationdata.who.int/global/wiise-detail-page 
/pertussis-reported-cases-and-incidence?CODE=. Accessed May 13, 2024..

15. National Disease Control and Prevention Administration. Available from: https://www.ndcpa.gov.cn/jbkzzx/c100016/common/list.html. Accessed 
May 13, 2024.

16. Health Commission of Zhejiang Province. Available from: https://wsjkw.zj.gov.cn/col/col1202112/index.html?uid=4978845&pageNum=9. 
Accessed May 13, 2024.

17. Kline JM, Smith EA, Zavala A. Pertussis: common Questions and Answers. Am Fam Physician. 2021;104(2):186–192.
18. He H, Zhu Y, Jin M, et al. The decline in immunity and circulation of pertussis among Chinese population during the COVID-19 pandemic: a 

cross-sectional sero-epidemiological study. Vaccine. 2022;40(48):6956–6962. doi:10.1016/j.vaccine.2022.10.020
19. Chen Q, Wang W, Shi X, et al. Seroepidemiology of pertussis in the east of China: estimates of incidence of infection in adolescents and adults pre- 

and post-COVID-19. Front Public Health. 2022;10:1054617. doi:10.3389/fpubh.2022.1054617
20. Sandoval T, Bisht A, Maurice AS. The impact of COVID-19 and masking practices on pertussis cases at a large academic medical center 

(2019–2021). Am J Infect Control. 2023;51(7):844–846. doi:10.1016/j.ajic.2022.11.012
21. Hu CY, Tang YW, Su QM, et al. Public Health Measures During the COVID-19 Pandemic Reduce the Spread of Other Respiratory Infectious 

Diseases. Front Public Health. 2021;9:771638. doi:10.3389/fpubh.2021.771638
22. Sun X, Xu Y, Zhu Y, Tang F. Impact of non-pharmaceutical interventions on the incidences of vaccine-preventable diseases during the COVID-19 

pandemic in the eastern of China. Hum Vaccin Immunother. 2021;17(11):4083–4089. doi:10.1080/21645515.2021.1956227
23. Qian Z, Dan W, Hui Z, et al. Epidemiological characteristics of pertussis in China, 2022. Chin J Vacc Immun. 2024;30(1):34–38. doi:10.19914/j. 

CJVI.2024007
24. European Centre for Disease Prevention and Control. Pertussis-Annual Epidemiological Report for 2018[EB/OL]. Available from: https://www. 

ecdc.europa.eu/en/publications-data/pertussis-annual-epidemiological-report-2018. Accessed May 13, 2024.
25. Dan W, Hui Z, Mingshuang L, et al. Epidemiology of pertussis in China, 2018–2021. Chin J Vacc Immun. 2022;28(6):638–643. doi:10.19914/j. 

CJVI.2022119
26. Dong X, Yongjian H. Analysis of Clinical Characteristics of Hospitalized Children with Pertussis and Pertussis-like Syndrome. Maternal Child 

Health Care China. 2022;37(16):2995–2998. doi:10.19829/j.zgfybj.issn.1001-4411.2022.16.025
27. Hui L, Heping F, Jun Y. Clinical characteristics of 70 children with severe pertussis. Chongqing Med J. 2022;51(18):3187–3190. doi:10.3969/j. 

issn.1671-8348.2022.18.026

International Journal of General Medicine                                                                                         Dovepress 

Publish your work in this journal 
The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal 
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of 
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a 
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.  

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

DovePress                                                                                                 International Journal of General Medicine 2024:17 5452

Huang et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1136/archdischild-2011-300901
https://doi.org/10.3760/cma.j.cn112137-20240124-00179
https://doi.org/10.1007/s10096-019-03750-5
https://doi.org/10.1016/j.anpede.2022.02.005
https://doi.org/10.1080/21645515.2024.2341454
https://immunizationdata.who.int/global/wiise-detail-page/pertussis-reported-cases-and-incidence?CODE=
https://immunizationdata.who.int/global/wiise-detail-page/pertussis-reported-cases-and-incidence?CODE=
https://www.ndcpa.gov.cn/jbkzzx/c100016/common/list.html
https://wsjkw.zj.gov.cn/col/col1202112/index.html?uid=4978845%252526pageNum=9
https://doi.org/10.1016/j.vaccine.2022.10.020
https://doi.org/10.3389/fpubh.2022.1054617
https://doi.org/10.1016/j.ajic.2022.11.012
https://doi.org/10.3389/fpubh.2021.771638
https://doi.org/10.1080/21645515.2021.1956227
https://doi.org/10.19914/j.CJVI.2024007
https://doi.org/10.19914/j.CJVI.2024007
https://www.ecdc.europa.eu/en/publications-data/pertussis-annual-epidemiological-report-2018
https://www.ecdc.europa.eu/en/publications-data/pertussis-annual-epidemiological-report-2018
https://doi.org/10.19914/j.CJVI.2022119
https://doi.org/10.19914/j.CJVI.2022119
https://doi.org/10.19829/j.zgfybj.issn.1001-4411.2022.16.025
https://doi.org/10.3969/j.issn.1671-8348.2022.18.026
https://doi.org/10.3969/j.issn.1671-8348.2022.18.026
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods and Subjects
	Subjects
	Pertussis Nucleic Acid Detection
	Complete Blood Count and CRP
	Statistical Analysis

	Results
	Pertussis Prevalence Over the Past ten Years
	Monthly Pertussis Prevalence in Zhejiang Province from 2019 to 2023
	Number of Pertussis Patients from June2023 to May2024
	Distribution of Patients with Pertussis
	CBC results in Patients with Pertussis
	Analysis of Diagnostic Indicators for Pertussis
	Positive WBC Rate and Lymphocyte Percentage in Patients with Pertussis

	Discussion
	Conclusions
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Consent for Publication
	Acknowledgments
	Funding
	Disclosure

