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Antiretroviral therapy (ART) has revolutionized the management of HIV 

infection, significantly reducing morbidity and mortality in individuals 

living with the virus. However, the influence of ART on maternal 

eosinophil levels during pregnancy remains a topic of interest and debate. 

This review explores the current understanding of how ART affects 

eosinophil levels in pregnant women living with HIV, considering both 

the potential mechanisms underlying these changes and their clinical 

implications. Keywords such as HIV, antiretroviral therapy, pregnancy, 

eosinophils, immune response, and maternal health are utilized to delve 

into relevant literature and provide insights into this complex interaction. 

Understanding the impact of ART on maternal eosinophil levels can 

contribute to optimizing the management of HIV during pregnancy, 

ensuring maternal health, and promoting favorable pregnancy outcomes. 
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Introduction:- 
Antiretroviral therapy (ART) has transformed the landscape of HIV/AIDS management, offering individuals living 

with HIV the opportunity for prolonged and improved quality of life. In pregnant women living with HIV, ART 

plays a crucial role not only in controlling the viral load to prevent vertical transmission but also in preserving 

maternal health. However, as the use of ART becomes more widespread in this population, there is growing interest 

in understanding its potential effects on various aspects of maternal physiology, including immune function. Among 

these considerations, the influence of ART on maternal eosinophil levels during pregnancy has garnered attention 

due to its potential implications for maternal health and pregnancy outcomes. Eosinophils are multifunctional 

granulocytes involved in the immune response against parasitic infections, allergic reactions, and tissue repair. 

Beyond these roles, eosinophils have also been implicated in modulating inflammatory responses and maintaining 

immune homeostasis during pregnancy. Given the immunomodulatory effects of ART, there is speculation that ART 

may impact eosinophil levels in pregnant women living with HIV. However, the specific mechanisms underlying 

these potential changes remain unclear, prompting further investigation into the interaction between ART and 

maternal eosinophils.1-25 

 

Understanding the influence of ART on maternal eosinophil levels is not only of scientific interest but also holds 

clinical relevance. Eosinophils have been implicated in various pregnancy-related conditions, including 
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preeclampsia, gestational diabetes, and preterm birth. Therefore, any alterations in eosinophil levels induced by 

ART could potentially influence the risk of developing these complications. Additionally, since eosinophils play a 

role in modulating immune responses, changes in their levels may impact the maternal immune milieu and, 

consequently, fetal development and pregnancy outcomes.26-35 

 

Therefore, a comprehensive review of existing literature is warranted to elucidate the relationship between ART and 

maternal eosinophil levels during pregnancy. By synthesizing available evidence and identifying gaps in knowledge, 

this review aims to provide insights into this complex interaction, guiding future research directions and informing 

clinical practice in the management of HIV in pregnant women. 

 

Antiretroviral Therapy and Maternal Health 

Antiretroviral therapy (ART) has revolutionized the management of HIV/AIDS, significantly improving both the 

quantity and quality of life for individuals living with the virus. In pregnant women living with HIV, ART plays a 

crucial role not only in preventing vertical transmission to the fetus but also in preserving maternal health 

throughout pregnancy and beyond. This section explores the profound impact of ART on maternal health, 

highlighting its various benefits and considerations. First and foremost, ART effectively suppresses viral replication, 

thereby reducing maternal viral load to undetectable levels or significantly lower levels. By maintaining viral 

suppression, ART helps prevent the progression of HIV disease in pregnant women, reducing the risk of AIDS-

related illnesses and improving overall maternal well-being. Moreover, effective viral suppression through ART 

contributes to the restoration and preservation of immune function, enhancing the ability of pregnant women to 

combat opportunistic infections and other HIV-related complications.36-60 

 

In addition to its direct effects on HIV control, ART also plays a pivotal role in preventing mother-to-child 

transmission (PMTCT) of HIV. By initiating ART early in pregnancy, ideally before conception or as soon as HIV 

infection is diagnosed, pregnant women can achieve maximal viral suppression, minimizing the risk of transmitting 

the virus to their infants. Through PMTCT interventions, including ART, maternal viral suppression, elective 

cesarean delivery when indicated, and avoidance of breastfeeding in certain settings, the risk of vertical transmission 

can be reduced to less than 1%, ensuring the birth of HIV-negative infants to HIV-positive mothers. Furthermore, 

ART has been associated with improved maternal outcomes during pregnancy, labor, and delivery. Studies have 

shown that pregnant women receiving ART have lower rates of HIV-related complications such as opportunistic 

infections, HIV-associated malignancies, and AIDS-defining illnesses. Additionally, ART has been linked to 

reduced rates of adverse pregnancy outcomes, including preterm birth, low birth weight, and perinatal mortality. By 

optimizing maternal health and pregnancy outcomes, ART contributes to the overall well-being of both mothers and 

their infants. Despite the undeniable benefits of ART in promoting maternal health during pregnancy, its use may 

also pose certain challenges and considerations. Adherence to ART regimens is critical to achieving and maintaining 

viral suppression, yet barriers such as pill burden, side effects, stigma, and psychosocial factors can impact 

adherence rates. Moreover, the potential long-term effects of ART on maternal health, including metabolic 

complications, cardiovascular disease, and bone health, warrant ongoing monitoring and research.61-95 

 

Eosinophils in Pregnancy 

Eosinophils, a type of white blood cell, play a crucial role in immune responses, particularly in combating parasitic 

infections and modulating allergic reactions. During pregnancy, eosinophils also contribute to immune regulation 

and maintenance of maternal-fetal tolerance. Understanding the dynamics of eosinophils in pregnancy is essential 

for comprehending their role in maternal health and pregnancy outcomes. Throughout gestation, eosinophil levels 

fluctuate under the influence of hormonal and immunological changes. In the early stages of pregnancy, eosinophil 

counts may decrease due to alterations in hormonal milieu, including elevated levels of progesterone, which can 

suppress eosinophil production. However, as pregnancy progresses, eosinophil counts tend to increase, reaching 

peak levels in the third trimester. These changes are thought to be partly mediated by cytokines and chemokines 

produced by the placenta and fetal tissues.96-105 

 

Eosinophils in pregnancy play diverse roles beyond their traditional functions in immunity. They contribute to the 

regulation of inflammation and tissue remodeling, processes crucial for successful implantation, placental 

development, and fetal growth. Moreover, eosinophils exhibit immunomodulatory properties that help maintain 

maternal-fetal tolerance, preventing rejection of the semi-allogeneic fetus. Dysregulation of eosinophil activity 

during pregnancy has been implicated in various pregnancy complications, including preeclampsia, preterm birth, 

and gestational diabetes, highlighting the importance of their balanced function. In addition to their physiological 
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roles, eosinophils may also be influenced by external factors, including medications such as antiretroviral therapy 

(ART) used in the management of HIV during pregnancy. While the specific effects of ART on eosinophil levels in 

pregnant women living with HIV remain understudied, it is plausible that ART-mediated immune modulation could 

impact eosinophil dynamics during pregnancy. Understanding the interplay between ART and eosinophils is crucial 

for optimizing maternal health outcomes in HIV-infected pregnant women and ensuring the well-being of their 

offspring.106-115 

 

Impact of ART on Maternal Eosinophil Levels 

Antiretroviral therapy (ART) has revolutionized the management of HIV/AIDS, significantly improving the health 

and well-being of individuals living with the virus. However, the impact of ART on maternal eosinophil levels 

during pregnancy remains an area of interest and investigation. Understanding how ART influences eosinophil 

levels is essential for optimizing maternal health outcomes in HIV-infected pregnant women. Some evidence 

suggests that certain antiretroviral medications, particularly nucleoside reverse transcriptase inhibitors (NRTIs) and 

protease inhibitors (PIs), may affect eosinophil counts. For example, studies have reported decreases in eosinophil 

levels following initiation of ART, particularly with regimens containing specific NRTIs such as zidovudine (AZT) 

or stavudine (d4T). Conversely, other studies have observed increases in eosinophil counts with certain ART 

regimens or specific drugs within these classes. The mechanisms underlying these effects are not fully understood 

but may involve direct effects of ART on hematopoiesis or immune modulation.116-144 

 

In the context of pregnancy, the impact of ART on maternal eosinophil levels appears to be less well studied. 

Limited evidence suggests that pregnant women living with HIV may experience changes in eosinophil counts 

following initiation of ART, similar to those observed in non-pregnant individuals. However, the specific effects of 

ART on eosinophil dynamics during pregnancy remain unclear. Given the immunomodulatory effects of ART and 

the importance of eosinophils in immune regulation during pregnancy, further research is needed to elucidate this 

relationship. Understanding the impact of ART on maternal eosinophil levels is clinically significant for several 

reasons. Eosinophils play a role in immune regulation and inflammation, processes that are crucial for maternal-fetal 

tolerance and pregnancy outcomes. Dysregulation of eosinophil levels during pregnancy has been implicated in 

various pregnancy complications, including preeclampsia and preterm birth. Therefore, any alterations in eosinophil 

levels induced by ART could potentially influence the risk of developing these complications in pregnant women 

living with HIV.145-164 

 

Clinical Implications and Future Directions 

The impact of antiretroviral therapy (ART) on maternal eosinophil levels during pregnancy carries several clinical 

implications and warrants further investigation to guide clinical practice and improve maternal and fetal outcomes in 

HIV-infected women. Understanding these implications and identifying future research directions is crucial for 

optimizing ART regimens and ensuring the safety and efficacy of treatment in this vulnerable population. Firstly, 

elucidating the specific effects of ART on eosinophil dynamics during pregnancy is essential for risk stratification 

and personalized management of HIV-infected pregnant women. If certain ART regimens or drugs within these 

classes are found to significantly alter eosinophil levels, clinicians may need to consider alternative treatment 

options to minimize the risk of adverse pregnancy outcomes associated with eosinophil dysregulation. Additionally, 

monitoring eosinophil levels during pregnancy may provide valuable prognostic information and help identify 

women at higher risk of developing complications such as preeclampsia or preterm birth.165-171 

 

Furthermore, investigating the mechanisms underlying ART-induced changes in eosinophil levels can offer insights 

into the immunomodulatory effects of these medications and their broader impact on maternal immune function 

during pregnancy.172 Understanding how ART influences eosinophil production, activation, and function may shed 

light on the complex interplay between viral suppression, immune regulation, and pregnancy outcomes in HIV-

infected women. This knowledge could inform the development of novel therapeutic strategies aimed at modulating 

eosinophil activity to improve maternal and fetal health outcomes in this population. Moreover, exploring the 

association between ART-induced alterations in eosinophil levels and specific pregnancy complications, such as 

preeclampsia or preterm birth, can provide valuable insights into the pathophysiology of these conditions and 

identify potential biomarkers for risk stratification and early detection. Identifying biomarkers associated with 

adverse pregnancy outcomes in HIV-infected women may facilitate targeted interventions and closer monitoring of 

at-risk individuals, ultimately reducing the burden of maternal and neonatal morbidity and mortality in this 

population.172- 
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Conclusion:- 
The impact of antiretroviral therapy (ART) on maternal eosinophil levels during pregnancy represents a complex 

and understudied aspect of HIV/AIDS management in pregnant women. While evidence regarding the specific 

effects of ART on eosinophil dynamics during pregnancy remains limited, understanding this relationship carries 

significant clinical implications for optimizing ART regimens and improving maternal and fetal outcomes. Despite 

the lack of comprehensive data, it is clear that eosinophils play a crucial role in immune regulation and inflammation 

during pregnancy, with dysregulation implicated in various pregnancy complications. Therefore, elucidating how 

ART influences eosinophil levels and function is essential for identifying potential risks and mitigating adverse 

outcomes in HIV-infected pregnant women. 
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