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Empiric antibiotics in management of inpatient pregnant women infected with coronavirus disease 
2019 (COVID-19): Focusing on inflammation and preterm labor     

Dear Editor  

The outbreak of novel coronavirus (SRARS-CoV-2) caused 
Coronavirus disease 2019 (COVID-19) and led to emergency pandemic 
according to the World Health Organization (WHO) [1]. This disease 
with the main manifestation of pneumonia [2] may cause a wide range 
of morbidities which might lead to mortality [3]. Not only the maternal 
outcomes but also fetal/neonatal outcomes might be affected by 
COVID-19. Data have shown that prevalence of preterm birth among 
inpatient pregnant women with COVID-19 up to 47% [4–6]. Herein, we 
would evaluate one of possible cause of non-viral induced preterm labor 
in pregnant women diagnosed with COVID-19 which could be admin-
istration of empiric antibiotics with inflammatory properties in absence 
of bacterial infection in the inpatients. 

In a recent paper [7], we have reviewed the role of inflammation as 
one of the most important key elements of preterm labor. Although, in 
most cases the inflammation cascade for preterm labor has been started 
with a bacterial infection. However, we have highlighted that the use of 
antibiotics in the absence of bacterial infection might result in the re-
lease of pro-inflammatory cytokine and therefore, an inflammatory 
storm. As we have shown, antibiotics (in absence of infection) seem to 
cause gut bacterial decontamination and lipopolysaccharide (LPS) re-
lease and therefore endotoxemia. During this endotoxemia, the acti-
vation of toll-like receptors (TLRs) cause the release/expression of pro- 
inflammatory cytokines (such as interleukin 1β (IL-1β), IL-6, and tumor 
necrosis factor α (TNF-α)), chemokines, prostaglandins, and proteases 
which are involved in preterm labor. We have called this pathway as 
the indirect pathway while some antibiotics have been shown to affect 
immune cells such as monocytes to release pro-inflammatory cytokines 
(direct pathway) [7]. Interestingly, a study has evaluated the outcome 
of empiric antibiotic therapy on gestational duration in two groups of 
microbe positive and negative pregnant individuals using rapid and 
high-sensitive polymerase chain reaction (PCR). Among 104 evaluated 
pregnant cases, it was shown that the antibiotic-treated microbe ne-
gative group had a significantly shorter gestation duration 
(p  <  0.0001) [8]. Also, At the beginning of the pandemic, we have 
suggested avoiding any non-indicated antibiotic consumption to pre-
vent pro-inflammatory cytokine storm which might be one of the causes 
of septic shock in critically ill COVID-19 patients who have been ad-
mitted in intensive care unit (ICU) [2]. 

Altogether, we have raised some concern regarding the increased 
risk of inflammation in patients received antibiotics without evidence 
of bacterial infection(s). After collecting data from critically ill pregnant 
patients with COVID-19, we have observed that the most of them had 
used antibiotics at admission or just a few days following admission and 
while most cases reported no evidence of bacterial infection [3,9]. 
Another study which has compared COVID-19 pregnant women with 
healthy controls showed the significant increase in the prevalence of 

preterm labor while all the COVID-19 cases had received antibiotic 
from admission [10]. 

As we have shown, some antibiotics can induce inflammation [7]; 
on the other hand, some others (such as macrolides) could modulate 
inflammation. [11] It is reasonable to start empiric antibiotics for some 
hospitalized pregnant patients (especially those in ICU), however, we 
suggest to consider all aspects of the treatment first. If antibiotic(s) 
should be administrated, it is wiser to choose the one with anti-in-
flammatory activity such as macrolids which is able to reduce/mod-
ulate inflammation (especially in airways) as well as pro-inflammatory 
cytokines (such as IL-1, IL-6, TNF-α) [11] when there is no other sig-
nificant difference between the choices. This issue may lead to a de-
crease in pro-inflammatory cytokines release and possibly preventing 
preterm labor in pregnant women with COVID-19. 

Funding 

This study was not funded. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influ-
ence the work reported in this paper. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https:// 
doi.org/10.1016/j.mehy.2020.110269. 

References 

[1] Norooznezhad AH, Najafi F, Riahi P, Moradinazar M, Shakiba E, Mostafaei S. 
Primary Symptoms, Comorbidities, and Outcomes of 431 Hospitalized Patients with 
Confirmative RT-PCR Results for COVID-19. Am J Trop Med Hyg 2020;103:834–7. 

[2] Hantoushzadeh S, Norooznezhad AH. Inappropriate antibiotic consumption as a 
possible cause of inflammatory storm and septic shock in patients diagnosed with 
coronavirus-19 Disease (COVID-19). Arch Med Res 2020;51:347–8. 

[3] Hantoushzadeh S, Shamshirsaz AA, Aleyasin A, Seferovic MD, Aski SK, Arian SE, 
Pooransari P, Ghotbizadeh F, Aalipour S, Soleimani Z, Naemi M, Molaei B, Ahangari 
R, Salehi M, Oskoei AD, Pirozan P, Darkhaneh RF, Laki MG, Farani AK, Atrak S, Miri 
MM, Kouchek M, Shojaei S, Hadavand F, Keikha F, Hosseini MS, Borna S, Ariana S, 
Shariat M, Fatemi A, Nouri B, Nekooghadam SM, Aagaard K. Maternal death due to 
COVID-19. Am J Obstet Gynecol 2020;223(1):109.e1–109.e16. 

[4] Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A, Choolani M, Mattar C, Su 
LL. Coronavirus disease 2019 (COVID-19) pandemic and pregnancy. Am J Obstet 
Gynecol 2020;222(6):521–31. 

[5] Mullins E, Evans D, Viner RM, O'Brien P, Morris E. Coronavirus in pregnancy and 
delivery: rapid review. Ultrasound Obstet Gynecol 2020;55(5):586–92. 

[6] Galang RR, Chang K, Strid P, Snead MC, Woodworth KR, House LD, et al. Severe 
Coronavirus Infections in Pregnancy: A Systematic Review. Obstet Gynecol 
2020;136:262-72. 

https://doi.org/10.1016/j.mehy.2020.110269 
Received 20 August 2020; Accepted 9 September 2020    

Medical Hypotheses 144 (2020) 110269

Available online 12 September 2020
0306-9877/ © 2020 Published by Elsevier Ltd.

T

http://www.sciencedirect.com/science/journal/03069877
https://www.elsevier.com/locate/mehy
https://doi.org/10.1016/j.mehy.2020.110269
https://doi.org/10.1016/j.mehy.2020.110269
https://doi.org/10.1016/j.mehy.2020.110269
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0005
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0005
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0005
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0010
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0010
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0010
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0015
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0015
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0015
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0015
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0015
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0015
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0020
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0020
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0020
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0025
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0025
https://doi.org/10.1016/j.mehy.2020.110269
https://doi.org/10.1016/j.mehy.2020.110269
http://crossmark.crossref.org/dialog/?doi=10.1016/j.mehy.2020.110269&domain=pdf


[7] Hantoushzadeh S, Aliabad RA, Norooznezhad AH. Antibiotics, inflammation, and 
preterm labor: a missed conclusion. J Inflamm Res 2020;13:245–54. 

[8] Yoneda S, Shiozaki A, Yoneda N, Ito M, Shima T, Fukuda K, Ueno T, Niimi H, 
Kitajima I, Kigawa M, Saito S. Antibiotic therapy increases the risk of preterm birth 
in preterm labor without intra-amniotic microbes, but may prolong the gestation 
period in preterm labor with microbes, evaluated by rapid and high-sensitive PCR 
system. Am J Reprod Immunol 2016;75(4):440–50. 

[9] Wang X, Zhou Z, Zhang J, Zhu F, Tang Y, Shen X. A case of 2019 Novel Coronavirus 
in a pregnant woman with preterm delivery. Clin Infect Dis 2020;71:844-6. 

[10] Li N, Han L, Peng M, Lv Y, Ouyang Y, Liu K, et al. Maternal and neonatal outcomes 
of pregnant women with COVID-19 pneumonia: a case-control study. Clin Infect Dis 
2020. Publish ahead of print. DOI: 10.1093/cid/ciaa352. 

[11] Blasi F, Mantero M, Aliberti S. Antibiotics as immunomodulant agents in COPD. 
Curr Opin Pharmacol 2012;12(3):293–9. 

Amir Hossein Norooznezhada, Sedigheh Hantoushzadehb,  
Alireza A. Shamshirsazc,⁎ 

a Medical Biology Research Center, Health Technology Institute, 
Kermanshah University of Medical Sciences, Kermanshah, Iran 

b Maternal, Fetal and Neonatal Research Center, Vali-asr Hospital, Tehran 
University of Medical Sciences Tehran, Iran 

c Division of Fetal Therapy and Surgery, Department of Surgery, Baylor 
College of Medicine and Texas Children’s Hospital, Houston, TX, USA 

E-mail address: shamshir@bcm.edu (A.A. Shamshirsaz).    

⁎ Corresponding author at: Obstetrics and Gynecology, Division of Fetal Therapy and Surgery, Baylor College of Medicine, Texas Children’s Fetal Center, Texas 
Children’s Hospital, 6651 Main Street, Suite F1020, Houston, TX, USA. 

Medical Hypotheses 144 (2020) 110269

2

http://refhub.elsevier.com/S0306-9877(20)32660-8/h0035
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0035
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0040
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0040
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0040
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0040
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0040
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0055
http://refhub.elsevier.com/S0306-9877(20)32660-8/h0055
mailto:shamshir@bcm.edu

