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Abstract  

 

Background: Pertussis is a life-threatening type of infection in non-immune infants younger than six months of age. 

Vaccination of pregnant women with tetanus, diphtheria, and pertussis vaccine (Tdap) may facilitate the transfer of 

maternal antibodies to the fetus, this method may provide protection against pertussis in these newborns. This study will 

examine the seroprevelance of Bortedella pertussis antibodies in pregnant Saudi females. Methods: This is a cross-

sectional study in which 258 pregnant females of different age groups in the second and third trimesters who underwent 

antenatal checkups at King Saud University Medical city, Riyadh, between April 2017 and March 2018 were enrolled. 

Serum levels of B. pertussis antibody were measured using the enzyme-linked immunosorbent assay (ELISA) technique. 

Results: From 258 blood samples,234(90.69%) females between 28 and 45 years of age were non immune to 

pertussis,12(4.6%) showed borderline immunity, and 12(4,6%) were immune. Conclusion: The majority of tested 

pregnant Saudi females were non-immune to B.Pertussis despite the expanded Saudi program of immunization (which 

recommends that the last dose of DTap be given to preschool-age children). This study emphasizes the importance of 

implementation of Tdap vaccination program in pregnant Saudi females.  
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INTRODUCTION 
Whooping cough is a vaccine-preventable 

disease. It is known to cause high morbidity and 

mortality worldwide among unimmunized infants [1].  

 

The Ministry of Health in Saudi Arabia 

recommends hexavalent vaccines for children at two, 

four, and six months of age followed by two booster 

doses at 18 months of age and at preschool entry [2].  

 

Young infants who did not complete their 

primary DTap series are at increased risk of pertussis 

complications such as severe pneumonia and 

pulmonary hypertension [3].  

 

One of the major complications among infants 

is requirement for Intensive care admission because of 

respiratory complications, which may require intubation 

and mechanical ventilation, and sometimes results in 

death [4].  

 

Adolescents and young adults play a major 

role in transmission of this highly contagious infection 

to non-immune infants [5].  

 

Underreporting of pertussis cases and less 

sensitive laboratory techniques in some centers and 

atypical form of disease in young adults may play a 

significant role in obscuring the true number of reported 

pertussis cases, so the risk of adults harboring pertussis 

disease is still there in the community, this in turn 

carries a high risk of transmission on the newborn 

infants [6].  

 

The Centers for Disease Control and 

Prevention (CDC) recommends administration of the 

TdaP in pregnant women at 27 to 36 weeks of gestation 

irrespective of their previous pregnancy Tdap 

vaccination status in order to enhance the transfer of 

maternal antibodies to their newborns, this method 

provides an optimal way of protecting the mother and 

newborn against this prolonged respiratory tract 

infection [7].  
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We did not come across any data that was 

reported from Saudi Arabia recently, regarding the 

seroprevelance of maternal antibodies against 

Bortedella Pertussis in Pregnant females. This study 

will elucidate whether Tdap vaccination among those 

pregnant females is required or not.  

  

METHODS 
This is a cross-sectional study in which 258 

pregnant females who came for antenatal checkups to 

King Saud Medical City, Riyadh, between April 2017 

and March 2018 were enrolled. Serum level of B. 

Pertussis antibody (IgG) was measured using the 

enzyme-linked immunosorbent assay (ELISA) 

technique. 

 

Inclusion Criteria 
Serum samples were obtained from mothers 

who tested negative for human immunodeficiency virus 

(HIV) antibody, hepatitis C and B viruses (HCV 

antibody and HBsAg, respectively), between 18and 45 

years during the second and third trimester . 

 

Exclusion Criteria 

 Women who tested positive for HIV and HCV 

antibodies and HBsAg were excluded from the 

study. 

 Antibody levels >50 IU/ml were considered 

positive, 40-50 IU/ml were borderline and < 

40IU/ml were non negative. 

 

 

Detection of Bortedella Pertussis Ig antibodies 

B. Pertussis- specific IgG antibodies were 

detected by ELISAo using ELISA kits (SERION, 

Germany) in accordance with the manufacturers’ 

instructions. Briefly, Samples were prepared by diluting 

10 µL of serum with 1000 µL of sample diluent. 

Following samples preparation, 100 µL of diluted 

samples or controls were dispensed into 96-well plates 

pre-coated with B.Pertussis antigens. The plate was 

then incubated for 30 minutes at 37 °C to allow 

formation of antigenantibody complexes. The plate was 

washed 4 times, and 100 µL of alkaline phosphatase 

conjugate was added and incubated for a further 30 min 

at 37 °C. Thereafter, a washing step was performed, and 

100 µL of substrate solution [Para-

nitrophenylphosphate] was added and incubated for 30 

min at 37 °C. Finally, the reaction was stopped using 

100 µL of stop solution (<0.1 N sodium hydroxide, 40 

mM EDTA) and the colorimetric signal was measured 

by excitation at 405 nm using a spectrophotometer. 

 

RESULTS 
TOTAL # 258  

One-hundred twenty-five samples (48.45%) 

had antibody titers below the detection level 

(<10IU/mL) One-hundred thirty-three samples 

(51.55%) had antibody titers above the detection level 

(>10IU/mL) with an average antibody titer of 27.4 

IU/mL See Table-1. 

 

A total number of 258 pregnant women were 

included in this study with a mean age of 31.5(18 45).

 

Table 1: 

Total number of 

samples 

Undetectable 

antibody<10IU/ml 

>10IU/ml Detectable antibody Average antibody titre 

(27.4IU/ml) 

 258  125  133 

 Percentage   48.45(%)  51.55(%) 

 

Among the detectable antibody titer, 12 samples (9.02%) were positive with average antibody titer 86 IU/mL,  

11 samples (8.275%) were  borderline with average antibody titer 44.9 IU/mL, and 110 samples (82.71%)were non- 

negative with average antibody titer of  19.2 IU/mL Table-2. 

 

Table-2: 

Antibody titre status  Non immune 10-40IU/ml  Borderline 40-50IU/ml  Immune >50IU/ml  

Number of samples 133  110 82.71(% ) 11 8.27(% ) 12 9.02(% ) 

Average antibody titre  19.2IU/ml  44.9IU/ml  86 IU/ml  

 

DISCUSSION 
Pertussis has a cyclical pattern with peaks 

every three to five years, in 2017 the World Health 

Organization (WHO) estimated  that there were around 

144,000 pertussis cases and 89,000 deaths of children 

less than five years of age [8].  

 

According to the Ministry of health in Saudi 

Arabia, the number of the reported pertussis cases has 

been reduced significantly in the last five years [9].  

 

On the other hand, countries such as the 

United States of America (USA) have reported a 

resurgence of pertussis cases in comparison to the 

several last decades in which 45,000 cases were 

reported in 2012. One of the leading factors for this 

high number of cases was the waning immunity to the a 

cellular pertussis vaccine which was introduced 

recently, in comparison to the whole cellular pertussis 

vaccination [10].  
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A retrospective analysis in one of the hospitals 

of the eastern province of Saudi Arabia between 1996 

and 2004, showed a total of 156 confirmed cases of 

B.pertussis, 52% of the patients were less than six 

months of age [11].  

 

Previous results collectively showed that most 

of the tested pregnant Saudi females were nonimmune 

to B.Pertussis.  

 

Similarly, data from an Iranian study showed 

that out of 288 pregnant females, only 35% were 

seropositive for B.pertussis, and the rest were 

seronegative as the Tdap vaccine for pregnant ladies 

has not yet been implemented yet in Iran [12].  

 

In a cross-sectional study conducted in 

Argentina between 2011 and 2014 in which Tdap 

vaccination for pregnant women was introduced in 

2012, the presence of pertussis antibody in infants born 

to vaccinated mothers and unvaccinated mothers,92% 

of infants born to vaccinated mothers were immune, 

where as 100% of infants born to unvaccinated mothers 

were nonimmune [13].  

 

A systemic review evaluated the efficacy of 

immunizing pregnant ladies with Tdap vaccine on the 

protection of their newborn infants, results showed 

significant reduction in the incidence of pertussis in 

infants born to vaccinated mothers in comparison to 

infants born to non-vaccinated mothers (odds ratio 0.07, 

confidence interval:0.03-0.19)) [14].  

 

Between 2011 and 2015, several countries 

implemented Tdap vaccination for pregnant women 

including USA, United Kingdom, Ireland, Mexico, 

Argentina, Uruguay, New Zealand, Australia, Portugal, 

Israel, Costa Rica and Colombia. In 2015 the WHO 

supported this strategy and recommended that the 

vaccine should be given during the third trimester up 

until 15 days prior to delivery [15].  

 

This strategy provides a significant protection 

from pertussis infection in the first three months of life 

by approximately 90% [16].  

 

Furthermore, Tdap is an inactivated vaccine 

with no theoretical harm to the fetus, thus delaying its 

administration until the end of pregnancy may be of 

benefit, so that the pooled concentration of 

immunoglobulin from mom to the newborn will be of 

high levels and provide more protection to the newborn 

[17].  

 

A retrospective study showed no increment in 

the incidence of prematurity or growth restriction after 

administration of the Tdap vaccine to the pregnant 

females [18].  

 

Moreover, another study showed no 

association between autism in children born to Tdap 

vaccinated mothers [19].  

 

All previous data strongly support vaccination 

of pregnant Saudi females during the third trimester 

during each pregnancy regardless of their Tdap immune 

status during previous pregnancies. Moreover, studies 

have shown the vaccine's relative safety and no adverse 

effects in newborns.  

 

CONCLUSION 
Pertussis carries a high risk of morbidity and 

mortality in infants less than three months of age. 

Vaccination of pregnant females during the third 

trimester with the Tdap vaccine per CDC and WHO 

recommendation help protect these newborns. Our 

study showed that more than 90% of pregnant Saudi 

females are non-immune to pertussis, had no detectable 

antibody level, so we strongly recommend the initiation 

of this strategy for optimal protection of our future 

infants. 

 

REFERENCES 
1. Amirthalingam, G., Gupta, S., & Campbell, H. 

(2013). Pertussis immunisation and control in 

England and Wales, 1957 to 2012: a historical 

review. Eurosurveillance, 18(38), 20587. 

2. Banjari, M. A., Alamri, A. A., Algarni, A. Y., 

Abualjadayel, M. H., Alshardi, Y. S., & Alahmadi, 

T. S. (2018). How often do children receive their 

vaccinations late, and why?. Saudi medical 

journal, 39(4), 347-353. 

3. Halperin, S. A. (2012). Pertusis and other 

Bordetella Infections. In: Longo, D. L., Fauci, A. 

S., Kasper, D. L., Hauser, S. L., Jameson, J. L., 

Loscalso, J., editors. Harrison's principles of 

internal medicine. 18th ed. New York: McGraw-

Hill, 1241-1245. 

4. Kaczmarek, M. C., Ware, R. S., McEniery, J. A., 

Coulthard, M. G., & Lambert, S. B. (2016). 

Epidemiology of pertussis-related paediatric 

intensive care unit (ICU) admissions in Australia, 

1997–2013: an observational study. BMJ 

open, 6(4), e010386. 

5. Vizzotti, C., Neyro, S., Katz, N., Juárez, M. V., 

Carrega, M. P., Aquino, A., & Fullone, F. K. 

(2015). Maternal immunization in Argentina: A 

storyline from the prospective of a middle income 

country. Vaccine, 33(47), 6413-6419. 

6. Palazzo, R., Carollo, M., Fedele, G., Rizzo, C., 

Rota, M. C., Giammanco, A., ... & Sero-

epidemiology Working Group. (2016). Evidence of 

increased circulation of Bordetella pertussis in the 

Italian adult population from seroprevalence data 

(2012–2013). Journal of medical 

microbiology, 65(7), 649-657. 

7. https://www.cdc.gov/pertussis/pregnant/mom/get-

vaccinated.html. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5938647/
https://www.cdc.gov/pertussis/pregnant/mom/get-vaccinated.html.
https://www.cdc.gov/pertussis/pregnant/mom/get-vaccinated.html.
https://www.cdc.gov/pertussis/pregnant/mom/get-vaccinated.html.


     
Hind Mohammed Bakheet et al.; Saudi J Pathol Microbiol, June 2019; 4(6): 492-495 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  495 
 

8. World Health Organization. (2018). The weekly 

epidemiological record (WER), 90(44):661-680.  

9. https://www.moh.gov.sa/en/Ministry/Statistics/Indi

cator/Pages/Indicator-1436.aspx. 

10. Sawyer, M., Liang, J. L., Messonnier, N., & Clark, 

T. A. (2013). Updated recommendations for use of 

tetanus toxoid, reduced diphtheria toxoid, and 

acellular pertussis vaccine (Tdap) in pregnant 

women—Advisory Committee on Immunization 

Practices (ACIP), 2012. MMWR. Morbidity and 

mortality weekly report, 62(7), 131-135. 

11. Al-Tawfiq, J. A., & AbuKhamsin, A. (2007). 

Bordetella pertussis infection in a highly 

vaccinated population in Saudi Arabia, 1996–

2004. Journal of Infection, 55(3), 249-253. 

12. Hashemi, S. H., Zamani, M., Mamani, M., 

Javedanpoor, R., Rahighi, A. H., & Nadi, E. 

(2014). Seroprevalence of Bordetella pertussis 

antibody in pregnant women in Iran. Journal of 

research in health sciences, 14(2), 128-131. 

13. Bosch, J. J., Fernandez, H., Polack, F. P., Musante, 

G., Libster, R. P., & Rocca Rivarola, M. D. (2017). 

Seroprevalence of Bordetella pertussis among 

vaccinated and unvaccinated pregnant women and 

newborn infants in a university hospital of Buenos 

Aires. Arch Argent Pediatr, 115(4):311-315. 

14. Furuta, M., Sin, J., Ng, E. S., & Wang, K. (2017). 

Efficacy and safety of pertussis vaccination for 

pregnant women–a systematic review of 

randomised controlled trials and observational 

studies. BMC pregnancy and childbirth, 17(1), 390. 

15. Pertussis vaccines. (2016). WHO position paper, 

August 2015. Recommendations. Vaccine, 

34(12):1423-1425. 

16. Amirthalingam, G., Campbell, H., Ribeiro, S., Fry, 

N. K., Ramsay, M., Miller, E., & Andrews, N. 

(2016). Sustained effectiveness of the maternal 

pertussis immunization program in England 3 years 

following introduction. Clinical Infectious 

Diseases, 63(suppl_4), S236-S243. 

17. Healy, C. M. (2012). Vaccines in pregnant women 

and research initiatives. Clinical obstetrics and 

gynecology, 55(2), 474-486. 

18. Sukumaran, L., McCarthy, N. L., Kharbanda, E. 

O., McNeil, M. M., Naleway, A. L., Klein, N. P., ... 

& Weintraub, E. S. (2015). Association of Tdap 

vaccination with acute events and adverse birth 

outcomes among pregnant women with prior 

tetanus-containing immunizations. Jama, 314(15), 

1581-1587. 

19. Becerra-Culqui, T. A., Getahun, D., Chiu, V., Sy, 

L. S., & Tseng, H. F. (2018). Prenatal Tetanus, 

Diphtheria, Acellular Pertussis Vaccination and 

Autism Spectrum Disorder. Pediatrics, 142(3), 

e20180120.

 


