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

blood cell size, has gained attention for its role in diagnosing and predicting outcomes 

in various medical conditions. In the context of HIV-infected pregnancies, RDW may 

serve as a significant marker for assessing maternal health and predicting 

complications. This review explores the association between RDW and maternal 

mortality in HIV-positive pregnant women, highlighting how fluctuations in RDW can 

indicate underlying issues such as anemia, inflammation, and the effects of 

antiretroviral therapy (ART). Elevated RDW levels may correlate with increased risk 

of adverse outcomes, making it a potentially valuable tool in managing HIV-infected 

pregnancies. HIV infection complicates pregnancy by increasing the risk of adverse 

outcomes, including preeclampsia, gestational diabetes, and anemia, all of which can 

contribute to maternal mortality. RDW, by reflecting red blood cell variability, offers 

insights into these complications and the overall impact of HIV on maternal health. 

ART, crucial for managing HIV, can also influence RDW levels, as some regimens 

may affect red blood cell production and contribute to anemia. Monitoring RDW in 

conjunction with ART and other clinical parameters can enhance the detection of 

complications and improve management strategies. 
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INTRODUCTION 
Pregnancy in women living with HIV presents 

a unique set of challenges that can significantly impact 

maternal and fetal health. HIV infection increases the 

risk of several complications during pregnancy, 

including preterm birth, low birth weight, and maternal 

mortality. As such, effective monitoring and 

management strategies are essential to ensure the health 

and well-being of both mother and infant. One emerging 

parameter of interest in this context is Red Cell 

Distribution Width (RDW), a measure of the variability 

in red blood cell size. RDW has been linked to various 

health conditions and may offer valuable insights into the 

management of HIV-infected pregnancies [1, 2]. RDW 

is derived from the complete blood count (CBC) and 

reflects the variation in red blood cell volume. Elevated 

RDW is commonly associated with conditions such as 

anemia, inflammation, and nutritional deficiencies. In 

the general population, high RDW levels have been 

linked to adverse outcomes, including cardiovascular 

events and mortality. In the context of pregnancy, RDW 

fluctuations can be indicative of underlying issues such 

as anemia and inflammation, which are particularly 

pertinent in HIV-infected women who may experience 

more pronounced hematological changes [3-5]. HIV 

infection can exacerbate pregnancy-related 

complications through its effects on the immune system 

and overall health. Chronic inflammation and immune 

system dysregulation associated with HIV can lead to 

alterations in hematological parameters, including RDW. 

Additionally, the impact of HIV on red blood cell 

production and turnover can influence RDW levels, 

making it a potential marker for assessing the severity of 

the infection and its implications for maternal health [6]. 

Antiretroviral therapy (ART), a cornerstone of HIV 

management, plays a crucial role in controlling viral load 

and reducing the risk of mother-to-child transmission. 

However, ART can also affect hematological 

parameters, including RDW. Some ART regimens may 

contribute to anemia or other conditions that influence 

RDW levels. Therefore, monitoring RDW in the context 

of ART is important for understanding how treatment 

impacts maternal health and for adjusting therapy to 

optimize outcomes [7]. 

 

Elevated RDW levels in HIV-infected pregnant 

women may be indicative of various complications that 
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can contribute to maternal mortality. These 

complications include severe anemia, preeclampsia, and 

gestational diabetes, all of which are more prevalent in 

this population [8, 9]. Despite the potential significance 

of RDW, research on its specific role in HIV-infected 

pregnancies is still emerging. Existing studies have 

highlighted the association between RDW and various 

health outcomes, but the direct link between RDW and 

maternal mortality in this context remains less well-

defined. Continued research is needed to explore how 

RDW levels correlate with pregnancy complications and 

mortality in HIV-positive women, and to establish 

guidelines for incorporating RDW into clinical practice 

[10, 11]. 

 

Red Cell Distribution Width 

Red Cell Distribution Width (RDW) is a 

hematological parameter that measures the variability in 

red blood cell (RBC) size, as reflected in the coefficient 

of variation of red cell volume. It is typically reported as 

part of a complete blood count (CBC) and expressed as 

a percentage. RDW is calculated using the standard 

deviation of red blood cell volume divided by the mean 

cell volume, multiplied by 100. A higher RDW indicates 

greater variability in red blood cell size, while a lower 

RDW reflects more uniform cell sizes [12, 13]. RDW is 

an important diagnostic tool in assessing various health 

conditions. Elevated RDW is commonly associated with 

anemia, particularly when different types of anemia are 

present simultaneously, such as iron deficiency anemia 

and vitamin B12 deficiency. Additionally, increased 

RDW can be indicative of other underlying conditions, 

including inflammation, chronic disease, and certain 

malignancies. It serves as a complementary parameter to 

mean corpuscular volume (MCV) in diagnosing and 

differentiating types of anemia, as RDW can highlight 

the presence of anisocytosis, a condition where red blood 

cells vary significantly in size [14, 15]. Recent research 

has expanded the understanding of RDW beyond its 

traditional role in anemia. Elevated RDW levels have 

been associated with various adverse health outcomes, 

including cardiovascular disease, mortality, and chronic 

inflammatory conditions. RDW is thought to reflect not 

only changes in red blood cell production but also 

alterations in the bone marrow's response to stress or 

inflammation. Consequently, RDW has become a useful 

biomarker in predicting prognosis and assessing disease 

severity in a range of medical conditions [16, 17]. 

 

In pregnancy, RDW can fluctuate due to 

physiological changes such as hemodilution, increased 

red blood cell production, and alterations in nutritional 

status. These fluctuations can provide insights into 

maternal health and potential complications. Elevated 

RDW during pregnancy may be indicative of conditions 

such as anemia, preeclampsia, or gestational diabetes. 

Monitoring RDW can help identify women at risk for 

these complications and guide appropriate management 

to improve pregnancy outcomes [18, 19]. HIV infection 

can influence RDW levels through its effects on the 

immune system and red blood cell production. Chronic 

inflammation and immune dysregulation associated with 

HIV can lead to increased RDW. Furthermore, the 

impact of antiretroviral therapy (ART) on RDW levels is 

an area of interest, as some ART regimens may affect red 

blood cell production and turnover [20]. 

  

HIV and Pregnancy Complications 

Pregnancy in women living with HIV presents 

a complex interplay of challenges that can impact both 

maternal and fetal health. HIV infection increases the 

risk of several complications during pregnancy, which 

can affect pregnancy outcomes and maternal mortality. 

Effective management of these risks is crucial for 

improving health outcomes. Preeclampsia is a significant 

pregnancy complication characterized by high blood 

pressure and organ dysfunction, often manifesting after 

the 20th week of gestation. HIV-infected women are at 

an increased risk for developing preeclampsia, which can 

lead to severe consequences if not managed 

appropriately. The risk is compounded by chronic 

inflammation and immune system dysregulation 

associated with HIV. Additionally, preeclampsia can 

exacerbate HIV-related health issues, making 

management more complex and necessitating careful 

monitoring and treatment to ensure maternal and fetal 

well-being [21, 22]. Gestational diabetes mellitus 

(GDM) is another common complication during 

pregnancy, characterized by elevated blood glucose 

levels that develop during pregnancy. Women with HIV 

are at a higher risk of developing GDM, potentially due 

to the interplay of HIV-related metabolic changes and 

antiretroviral therapy (ART) effects. GDM can lead to 

adverse outcomes such as macrosomia, preterm birth, 

and increased risk of type 2 diabetes later in life. 

Effective management of GDM is essential to minimize 

these risks and ensure a healthy pregnancy [23, 24]. 

 

Anemia is prevalent among pregnant women 

with HIV and can significantly impact maternal health. 

HIV can contribute to anemia through several 

mechanisms, including bone marrow suppression, 

chronic inflammation, and nutritional deficiencies. 

Anemia in pregnancy is associated with adverse 

outcomes such as preterm birth, low birth weight, and 

increased maternal mortality. Monitoring and managing 

anemia in HIV-positive pregnant women are critical for 

improving health outcomes and reducing complications 

[25, 26]. Pregnant women with HIV are also at an 

increased risk of infections and opportunistic diseases, 

which can further complicate pregnancy. Infections such 

as tuberculosis, cytomegalovirus, and certain sexually 

transmitted infections can adversely affect maternal 

health and increase the risk of transmission to the infant. 

The management of these infections requires a 

comprehensive approach, including appropriate use of 

ART and prophylactic measures to minimize risks [27, 

28]. Antiretroviral therapy (ART) is essential for 

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

transmission. However, ART can influence pregnancy 
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outcomes by affecting maternal hematological 

parameters, including red cell distribution width (RDW). 

Certain ART regimens may contribute to anemia or other 

complications that impact RDW levels. Monitoring the 

effects of ART on pregnancy and adjusting treatment as 

needed are important for optimizing maternal and fetal 

health [29]. Effective prevention and management 

strategies are critical for addressing the complications 

associated with HIV in pregnancy. Regular prenatal care, 

including monitoring for signs of preeclampsia, 

gestational diabetes, and anemia, is essential for early 

detection and intervention. Collaboration among 

obstetricians, infectious disease specialists, and other 

healthcare providers can help ensure comprehensive care 

and improve outcomes for HIV-infected pregnant 

women [30]. 

 

Impact of ART on RDW 

Antiretroviral therapy (ART) is the cornerstone 

of HIV treatment, significantly improving the prognosis 

for individuals living with HIV by reducing viral load 

and preventing the progression of the disease. However, 

ART can also have various effects on hematological 

parameters, including Red Cell Distribution Width 

(RDW). RDW is a measure of the variability in red blood 

cell (RBC) size, and its levels can be influenced by 

multiple factors, including the use of ART [31]. 

 

Mechanisms of ART Impact on RDW 

The impact of ART on RDW can be multifaceted. ART 

can affect RDW through several mechanisms: 

1. Bone Marrow Suppression: Some ART regimens 

may lead to bone marrow suppression, which can 

impair red blood cell production and contribute to 

variations in RBC size. This suppression can result 

in elevated RDW as the body attempts to 

compensate for reduced RBC production and 

increased cell turnover. 

2. Anemia and Hematological Changes: ART-

induced anemia is a known side effect of certain 

antiretroviral medications. Anemia, characterized 

by reduced red blood cell count and hemoglobin 

levels, can be associated with increased RDW. 

ART-related anemia may arise from direct effects on 

bone marrow, interactions with other medications, 

or as a consequence of chronic inflammation. 

3. Chronic Inflammation: HIV infection is associated 

with chronic inflammation, which can be modulated 

by ART. Chronic inflammation can affect RDW by 

altering red blood cell production and turnover. 

ART that affects inflammatory pathways may 

indirectly influence RDW levels by modifying the 

inflammatory environment. 

 

Clinical Implications 

Understanding the relationship between ART and RDW 

has important clinical implications: 

1. Monitoring and Adjustment: Regular monitoring 

of RDW can help detect ART-related hematological 

changes early. Elevated RDW in the context of ART 

may warrant further investigation into potential 

causes such as anemia or bone marrow suppression. 

Adjustments to ART regimens may be necessary to 

manage these effects and minimize impact on RDW 

[32]. 

2. Predictive Value: RDW may serve as a predictive 

marker for potential ART-related complications. 

Elevated RDW could indicate underlying issues 

such as anemia or other hematological disturbances, 

prompting timely interventions to address these 

problems and improve patient outcomes. 

3. Patient Management: Personalized management 

strategies that consider RDW fluctuations can 

enhance care for HIV-infected individuals on ART. 

By integrating RDW monitoring into routine care, 

healthcare providers can better address the effects of 

ART on hematological health and tailor treatment 

plans to individual patient needs. 

 

Association Between RDW and Maternal Mortality 

Maternal mortality remains a significant public 

health challenge, with various factors contributing to 

adverse outcomes during pregnancy. Red Cell 

Distribution Width (RDW), a measure of variability in 

red blood cell (RBC) size, has emerged as a potential 

indicator of maternal health and risk. Elevated RDW 

levels have been associated with various adverse health 

outcomes, including increased mortality. RDW reflects 

the heterogeneity in red blood cell volume and can be 

influenced by several conditions that impact maternal 

health. Elevated RDW levels are often associated with 

anemia, inflammation, and nutritional deficiencies. In 

the context of pregnancy, these factors can contribute to 

complications that increase the risk of maternal 

mortality. Anemia, in particular, is a well-established 

risk factor for adverse pregnancy outcomes, including 

maternal death. RDW provides additional information on 

the underlying variability of red blood cells, offering a 

more nuanced view of hematological health [33]. Several 

studies have explored the association between RDW and 

maternal mortality, revealing a notable correlation 

between elevated RDW levels and increased risk of 

adverse outcomes. For instance, elevated RDW has been 

linked to complications such as preeclampsia, gestational 

diabetes, and severe anemia—all of which can contribute 

to maternal mortality. The increased RDW levels often 

reflect underlying pathophysiological processes such as 

chronic inflammation, poor nutritional status, or 

inadequate response to treatment, which can exacerbate 

risks during pregnancy. In HIV-infected pregnancies, the 

association between RDW and maternal mortality may 

be particularly significant due to the additional 

complexities introduced by the virus and its treatment. 

HIV-related anemia, chronic inflammation, and the 

effects of antiretroviral therapy (ART) can influence 

RDW levels. Elevated RDW in this population may 

indicate not only the presence of anemia but also the 

impact of HIV and ART on overall health. Monitoring 

RDW in HIV-positive pregnant women can help identify 

those at higher risk for complications and guide more 
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tailored management strategies [34]. Regular monitoring 

of RDW during pregnancy can be an effective strategy 

for identifying women at risk of adverse outcomes and 

mortality. Elevated RDW levels may prompt further 

investigation into potential underlying issues such as 

anemia or inflammatory conditions. Appropriate 

management, including addressing anemia, optimizing 

nutritional status, and managing chronic conditions, can 

help mitigate risks and improve maternal outcomes. In 

HIV-positive pregnancies, careful monitoring and 

adjustment of ART regimens may also play a role in 

managing RDW and associated risks. 

 

Clinical Implications and Management 

Clinical Implications 

1. Risk Assessment and Early Intervention: 

Elevated Red Cell Distribution Width (RDW) levels 

can serve as an early indicator of potential 

complications in pregnant women. Elevated RDW is 

often associated with conditions such as anemia, 

inflammation, and nutritional deficiencies, all of 

which can contribute to adverse pregnancy 

outcomes and increased maternal mortality. By 

incorporating RDW into routine prenatal 

assessments, healthcare providers can better identify 

women at higher risk for these complications and 

implement early interventions to mitigate risks [35]. 

2. Enhanced Monitoring of High-Risk Populations: 

In populations with additional health challenges, 

such as HIV-infected pregnant women, RDW can be 

a critical parameter for monitoring health status and 

treatment efficacy. The impact of HIV and 

antiretroviral therapy (ART) on RDW levels can 

provide insights into the management of HIV-

related anemia and other complications. Elevated 

RDW in these patients may signal issues such as 

inadequate ART response or exacerbated 

inflammation, necessitating closer monitoring and 

potential adjustment of treatment plans. 

3. Guidance for Treatment Adjustments: Elevated 

RDW levels may prompt healthcare providers to 

investigate underlying causes such as anemia or 

inflammatory conditions. For instance, if elevated 

RDW is associated with anemia, addressing the 

anemia through nutritional supplementation, iron 

therapy, or other interventions may be necessary. In 

HIV-positive patients, adjusting ART regimens or 

addressing HIV-related complications may also be 

required. Effective management of RDW-related 

issues can help improve maternal health and reduce 

the risk of adverse outcomes. 

 

Management Strategies 

1. Regular Monitoring and Screening: Regular 

monitoring of RDW during prenatal visits can help 

track changes over time and identify potential issues 

early. For pregnant women with elevated RDW, 

additional screening for anemia, inflammation, or 

nutritional deficiencies may be warranted. This 

proactive approach allows for timely interventions 

and better management of potential complications 

[35]. 

2. Addressing Anemia: If elevated RDW is associated 

with anemia, appropriate treatment is crucial. 

Management may include: 

1. Iron Supplementation: For iron deficiency 

anemia, oral or intravenous iron supplements 

may be prescribed. 

2. Vitamin and Mineral Supplements: 

Addressing deficiencies in folate, vitamin B12, 

or other essential nutrients. 

3. Blood Transfusions: In severe cases of anemia, 

blood transfusions may be necessary to stabilize 

hemoglobin levels and improve maternal 

health. 

3. Managing Inflammatory Conditions: Elevated 

RDW may reflect underlying inflammation. In such 

cases, managing inflammatory conditions through 

appropriate treatment strategies is important. For 

example, if inflammation is linked to an infection or 

chronic disease, addressing the underlying condition 

with targeted therapies can help normalize RDW 

levels and improve overall health. 

4. Optimizing Antiretroviral Therapy (ART): For 

HIV-infected pregnant women, ART management is 

crucial. Regular monitoring of RDW can help 

identify potential ART-related hematological 

effects. Adjusting ART regimens or addressing side 

effects related to ART can help manage RDW levels 

and reduce associated risks. Collaborating with 

infectious disease specialists to ensure optimal ART 

management is essential for maintaining both 

maternal and fetal health. 

5. Nutritional Support: Adequate nutrition is vital for 

managing RDW and overall pregnancy health. 

Providing dietary counseling and support to ensure 

sufficient intake of essential nutrients can help 

prevent and address deficiencies that contribute to 

elevated RDW. Nutritional interventions should be 

tailored to individual needs, particularly in cases 

where specific deficiencies are identified. 

6. Personalized Care Plans: Developing personalized 

care plans based on RDW measurements and 

associated clinical findings can enhance pregnancy 

management. Tailoring interventions to the 

individual’s specific health conditions and needs 

allows for more effective management and 

improved outcomes. This approach is particularly 

beneficial in managing complex cases, such as those 

involving HIV or other chronic conditions. 

 

CONCLUSION 
Red Cell Distribution Width (RDW) has 

emerged as a significant hematological parameter with 

considerable clinical relevance, particularly in the 

context of pregnancy. Its association with maternal 

mortality highlights the need for its integration into 

routine prenatal care, especially for high-risk groups 

such as HIV-infected pregnant women. Elevated RDW 
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levels often reflect underlying conditions like anemia, 

inflammation, or nutritional deficiencies, which are 

critical factors contributing to adverse pregnancy 

outcomes and increased mortality risk. The management 

of RDW in pregnant women requires a multifaceted 

approach, including regular monitoring, targeted 

interventions to address anemia and inflammation, and 

personalized care plans tailored to the specific needs of 

each patient. In HIV-infected populations, the 

relationship between RDW and the impact of 

antiretroviral therapy (ART) is particularly important, as 

it may influence treatment strategies and overall 

maternal health. 
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