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Abstract: Red Cell Distribution Width (RDW), a measure of the variability 

in red blood cell size, has gained attention as a potential biomarker for assessing 

pregnancy outcomes, particularly in women living with HIV. This review 

explores the relationship between RDW fluctuations and maternal and fetal 

health during pregnancy in HIV-affected women. Elevated RDW levels have 

been associated with various adverse outcomes, including preeclampsia, 

preterm birth, and low birth weight, which are of significant concern in this 

population. HIV infection introduces additional complexity to pregnancy, 

increasing the risk of complications for both mother and infant. The interaction 

between HIV, antiretroviral therapy, and RDW levels can influence maternal 

hematological health, potentially affecting pregnancy outcomes. This review 

examines current literature to understand how RDW variations correlate with 

these complications and the implications for maternal and fetal well-being. 
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INTRODUCTION 
Pregnancy in women living with HIV presents 

unique challenges, often resulting in an increased risk of 

adverse outcomes for both the mother and the infant [1]. 

One aspect of maternal health that has garnered attention 

in recent years is Red Cell Distribution Width (RDW), a 

hematological parameter reflecting the variability in red 

blood cell size. RDW is derived from standard complete 

blood count (CBC) tests and is calculated as the 

coefficient of variation of red blood cell volume. 

Elevated RDW levels can indicate increased 

anisocytosis, which may be associated with various 

health conditions, including anemia and inflammation. 

This review aims to explore the relationship between 

RDW fluctuations and pregnancy outcomes in HIV-

affected women, highlighting its potential as a biomarker 

for monitoring and managing complications during 

pregnancy [2-6]. During pregnancy, the physiological 

changes in the maternal body, including hemodilution 

and alterations in red blood cell production, can cause 

fluctuations in RDW [7]. Typically, RDW levels 

increase in response to anemia, which is common in 

pregnant women due to the increased demand for red 

blood cells. However, elevated RDW levels have also 

been linked to complications such as preeclampsia, 

gestational diabetes, and preterm birth [8]. HIV infection 

introduces additional complexity to pregnancy by 

increasing the likelihood of adverse maternal and fetal 

outcomes. Women living with HIV face a higher risk of 

preterm birth, low birth weight, and vertical transmission 

of the virus. The interplay between HIV, antiretroviral 

therapy (ART), and RDW levels is of particular interest, 

as HIV and its treatment can affect various hematological 

parameters, including RDW. Evaluating how RDW 

changes in this context may offer valuable information 

for managing pregnancy and improving outcomes [9-

11]. 

 

The role of RDW in pregnancy has been studied 

extensively in non-HIV populations, where elevated 

RDW levels have been associated with several adverse 

outcomes. For instance, high RDW has been linked to 

preeclampsia, a serious pregnancy complication 

characterized by high blood pressure and organ damage. 

Similarly, elevated RDW levels have been associated 

with an increased risk of gestational diabetes and preterm 

delivery. Given the unique challenges faced by HIV-

affected women, investigating whether RDW holds the 

same predictive value in this population is crucial [12, 

13]. Studies have shown variable results regarding the 

association between RDW and pregnancy outcomes in 

HIV-positive women. Some research suggests a 

significant correlation between high RDW levels and 

adverse outcomes, while other studies find weaker 

associations. These discrepancies underscore the need 
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for further investigation to establish RDW’s role as a 

reliable biomarker for monitoring pregnancy in HIV-

affected women. Comprehensive analysis of existing 

studies can help clarify these associations and guide 

future research [15, 16]. Moreover, integrating RDW 

measurements into routine prenatal care for HIV-positive 

women could enhance monitoring and management of 

potential complications [16]. Regular assessment of 

RDW may aid in the early detection of issues such as 

anemia or inflammation, which could be indicative of 

more severe complications. Implementing such 

monitoring strategies could improve pregnancy care and 

outcomes for this vulnerable population. 

 

RDW and Its Clinical Significance 

Red Cell Distribution Width (RDW) is a 

hematological parameter that quantifies the variability in 

the size of red blood cells (RBCs). It is derived from the 

complete blood count (CBC) and is expressed as a 

percentage, representing the coefficient of variation of 

red blood cell volume. RDW is measured using 

automated hematology analyzers that calculate the width 

of the histogram of red blood cell sizes. Typically, RDW 

values are reported as RDW-CV (coefficient of 

variation) and RDW-SD (standard deviation), with 

RDW-CV being more commonly used [17]. Normal 

RDW-CV values generally range between 11.5% and 

14.5%, although these ranges can vary slightly 

depending on the laboratory and population studied. 

Under normal circumstances, RDW reflects a narrow 

range of RBC sizes due to the uniform nature of healthy 

red blood cells [18]. However, various conditions can 

cause increased RDW levels, indicating greater 

variability in cell size, known as anisocytosis. Elevated 

RDW is commonly associated with different types of 

anemia, including iron-deficiency anemia, vitamin B12 

deficiency anemia, and folate deficiency anemia. 

Additionally, increased RDW levels can occur in 

inflammatory and chronic disease states, such as chronic 

kidney disease and cardiovascular diseases, where the 

body's response to these conditions affects red blood cell 

production and turnover. 

 

RDW serves as a valuable diagnostic tool due 

to its ability to provide insights into underlying health 

conditions beyond the presence of anemia [19]. High 

RDW levels can signal the presence of various disorders 

and can aid in differentiating between different types of 

anemia. For instance, in iron-deficiency anemia, RDW is 

often elevated alongside low mean corpuscular volume 

(MCV), whereas in anemia of chronic disease, RDW 

may remain normal or only slightly increased. 

Additionally, RDW has been implicated in the prognosis 

of several diseases. Elevated RDW levels have been 

linked to poor outcomes in cardiovascular diseases, such 

as heart failure and myocardial infarction, highlighting 

its potential as a prognostic marker. In pregnant women, 

RDW levels can fluctuate due to physiological changes 

such as hemodilution and increased red blood cell 

production [20]. While some variability in RDW is 

normal, significant deviations from the typical range can 

indicate underlying problems. For example, elevated 

RDW in pregnant women has been associated with 

adverse pregnancy outcomes, including preeclampsia, 

gestational diabetes, and preterm birth. This makes RDW 

a useful parameter for monitoring pregnant women, 

particularly those at risk for complications. By assessing 

RDW levels, clinicians can gain insights into the 

potential development of these conditions and take 

appropriate actions to manage and mitigate risks. 

 

In the context of HIV infection, RDW can be 

influenced by both the virus itself and the effects of 

antiretroviral therapy (ART). HIV can cause chronic 

inflammation and affect red blood cell production, 

leading to alterations in RDW levels. ART can also 

impact hematological parameters, including RDW, 

through its effects on bone marrow function and overall 

health. Understanding how RDW behaves in HIV-

positive individuals can provide valuable information for 

managing the health of these patients, particularly during 

pregnancy when the risk of complications is heightened 

[21-23]. Given its role in reflecting variability in red 

blood cell size and its associations with various health 

conditions, RDW holds potential as a biomarker for 

monitoring and predicting health outcomes. In the 

context of pregnancy, especially in HIV-positive women, 

RDW could serve as an early indicator of potential 

complications, aiding in the timely intervention and 

management of adverse events [24]. 

 

RDW in Pregnancy 

During pregnancy, several physiological 

changes occur that can influence Red Cell Distribution 

Width (RDW) [25]. These changes include 

hemodilution, increased plasma volume, and altered red 

blood cell production, which can cause fluctuations in 

RDW levels. Hemodilution, a common phenomenon 

during pregnancy, results from the expansion of plasma 

volume relative to red blood cell mass, often leading to a 

slight decrease in RDW. However, RDW can also 

increase due to the body's increased demand for red 

blood cells and the possible presence of nutritional 

deficiencies or other underlying conditions. Elevated 

RDW levels during pregnancy have been linked to a 

range of complications [26]. High RDW is associated 

with conditions such as preeclampsia, gestational 

diabetes, and preterm birth. Preeclampsia, a serious 

pregnancy complication characterized by high blood 

pressure and organ dysfunction, has been associated with 

increased RDW levels, suggesting that RDW might serve 

as an early marker for this condition. Similarly, elevated 

RDW has been found to correlate with an increased risk 

of gestational diabetes, potentially reflecting underlying 

inflammation or metabolic disturbances. Preterm birth, 

another adverse outcome associated with elevated RDW, 

may be influenced by the interplay between RDW and 

other maternal factors. 
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The mechanisms through which RDW levels 

fluctuate during pregnancy are multifaceted [27]. RDW 

can be influenced by changes in red blood cell 

production and turnover, which are altered in response to 

pregnancy-related demands. Nutritional deficiencies, 

such as iron, folate, or vitamin B12 deficiencies, can also 

impact RDW. These deficiencies may lead to increased 

RDW due to the production of abnormally sized red 

blood cells. Additionally, chronic inflammation or 

infections during pregnancy can affect RDW levels, 

contributing to variations in its measurement. 

Monitoring RDW during pregnancy can provide 

valuable insights into maternal health and potential 

complications [28]. Elevated RDW levels may indicate 

an increased risk of adverse outcomes and prompt further 

investigation or intervention. For instance, in women 

with high RDW, additional assessments for anemia, 

nutritional deficiencies, or inflammatory conditions 

might be warranted. Integrating RDW measurements 

into routine prenatal care can enhance the ability to 

detect and manage complications early, potentially 

improving maternal and fetal outcomes. In HIV-affected 

pregnancies, RDW can serve as an additional marker of 

concern due to the complex interactions between HIV, 

antiretroviral therapy (ART), and hematological 

parameters. HIV infection can lead to chronic 

inflammation and alterations in red blood cell 

production, which may affect RDW levels. ART, while 

essential for managing HIV, can also influence RDW 

through its effects on bone marrow and overall health. 

Monitoring RDW in HIV-positive pregnant women can 

help in assessing their risk for complications and 

tailoring appropriate management strategies. 

 

HIV and Pregnancy 

HIV infection introduces a range of 

complexities to pregnancy, impacting both maternal and 

fetal health [29]. Women living with HIV are at an 

increased risk for a variety of pregnancy-related 

complications, including preterm birth, low birth weight, 

and maternal morbidities such as preeclampsia and 

gestational diabetes. The presence of HIV can exacerbate 

these risks due to the virus’s effects on the immune 

system, which can lead to heightened vulnerability to 

infections and other health issues. Additionally, the 

increased inflammation and immune activation 

associated with HIV can further complicate the 

pregnancy. Antiretroviral therapy (ART) is crucial in 

managing HIV and preventing mother-to-child 

transmission of the virus [30]. ART has significantly 

improved outcomes for pregnant women with HIV and 

their infants by reducing viral loads to undetectable 

levels. However, ART can also influence various 

hematological parameters, including Red Cell 

Distribution Width (RDW). The interaction between 

ART and RDW is complex, as some ART regimens may 

impact red blood cell production and turnover, 

potentially altering RDW levels. Monitoring RDW in the 

context of ART can help assess the impact of treatment 

on maternal health and guide necessary adjustments. 

Pregnant women with HIV face a higher risk of several 

specific complications. For instance, the risk of 

preeclampsia—a condition characterized by high blood 

pressure and organ damage—is elevated in HIV-positive 

women. Additionally, there is an increased likelihood of 

preterm labor and delivery, which can result in adverse 

outcomes for the infant, including low birth weight and 

developmental issues. HIV-related immune suppression 

can also lead to an increased risk of opportunistic 

infections, which may further complicate the pregnancy 

and necessitate careful management. 

 

The management of maternal health in HIV-

positive pregnant women involves addressing both the 

effects of HIV and the implications of ART [31]. Regular 

monitoring of HIV-related health markers, such as CD4 

cell counts and viral load, is essential for optimizing 

treatment and minimizing complications. Additionally, 

screening for and managing co-existing conditions, such 

as anemia and nutritional deficiencies, is important for 

maintaining overall health and well-being. RDW, as a 

marker of red blood cell variability, can provide 

additional insights into maternal health and the potential 

impact of HIV and ART on red blood cell production. 

Preventing vertical transmission of HIV is a primary goal 

during pregnancy [32]. Effective ART can significantly 

reduce the risk of transmitting HIV from mother to child. 

Regular monitoring and management are required to 

ensure that viral loads remain undetectable and to 

prevent transmission during childbirth. Additionally, 

monitoring the fetus for signs of growth restriction or 

other complications related to maternal HIV can help in 

managing the health of the infant and planning 

appropriate interventions. 

 
RDW Fluctuations in HIV-Affected Pregnant Women 

During pregnancy, RDW levels can fluctuate 

due to physiological changes such as hemodilution, 

increased red blood cell production, and alterations in 

nutritional status. Elevated RDW may reflect underlying 

conditions such as anemia, inflammation, or nutritional 

deficiencies, which are pertinent in the context of 

pregnancy. HIV infection can significantly affect RDW 

levels due to the virus’s impact on red blood cell 

production and turnover [33]. Chronic inflammation and 

immune system dysregulation associated with HIV can 

lead to alterations in hematological parameters, 

including RDW. HIV can also contribute to anemia 

through various mechanisms, such as the direct effects of 

the virus on bone marrow, nutrient deficiencies, and the 

impact of co-infections or opportunistic diseases. As a 

result, RDW levels in HIV-positive pregnant women 

may differ from those in HIV-negative pregnant women, 

potentially reflecting both the effects of the infection and 

the treatment. 

 

Antiretroviral therapy (ART), essential for 

managing HIV and reducing the risk of mother-to-child 

transmission, can also influence RDW levels [34]. 

Different ART regimens have varying effects on 
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hematological parameters. Some ART drugs can impact 

red blood cell production or contribute to conditions like 

anemia, which in turn can affect RDW. For instance, 

certain medications may lead to vitamin deficiencies or 

bone marrow suppression, influencing RDW 

fluctuations. Monitoring RDW in the context of ART 

helps assess how treatment impacts maternal 

hematological health and informs potential adjustments 

to therapy. Fluctuations in RDW levels during pregnancy 

in HIV-positive women may serve as an early indicator 

of potential complications [35]. Elevated RDW can 

signal conditions such as anemia, inflammation, or other 

underlying health issues. For instance, increased RDW 

levels may indicate a risk for preeclampsia or gestational 

diabetes, both of which are more prevalent in HIV-

positive pregnancies. By regularly monitoring RDW, 

healthcare providers can identify potential problems 

early and implement appropriate interventions to manage 

risks and improve pregnancy outcomes. 

 

CONCLUSION 
Red Cell Distribution Width (RDW) is a 

valuable hematological parameter that offers insights 

into red blood cell variability and overall health. In the 

context of pregnancy, particularly among women living 

with HIV, RDW fluctuations can provide important 

information about maternal and fetal well-being. 

Elevated RDW levels during pregnancy may signal 

underlying conditions such as anemia, inflammation, or 

nutritional deficiencies, and are associated with an 

increased risk of complications like preeclampsia, 

gestational diabetes, and preterm birth. HIV introduces 

additional complexities to pregnancy, influencing RDW 

through the effects of chronic inflammation, immune 

system dysregulation, and the impact of antiretroviral 

therapy (ART). While ART is crucial for managing HIV 

and preventing mother-to-child transmission, it can also 

affect hematological parameters, including RDW. 

Understanding how HIV and ART impact RDW levels is 

essential for optimizing maternal health and managing 

potential complications. 
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