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Abstract 
Introduction: Preeclampsia (PE) is a major obstetric problem contributing considerably to maternal 

and prenatal morbidity and mortality worldwide. Preeclampsia varies in incidence in India from 5% to 
15%. The role of this hematological parameter in clinical assessment, differential diagnosis, and 

prognosis evaluation of PE remains unclear. Thus, the purpose of the current review was to investigate 
the red cell distribution width (RDW) in preeclampsia, analyze its importance for early diagnosis, 

severity assessment, and prognosis, and establish the RDW cutoff value. Methods: A total of 71 studies 
were initially retrieved from databases. A total of 38 studies were examined after duplicates were 

eliminated. Out of those, fourteen papers were eventually included in the qualitative and quantitative 
analysis after meeting the inclusion criteria. The specifics of the chosen publications from hospital 

settings across the globe between 2013 and 2023. Results: The review included fourteen papers that 

met the inclusion criteria. Each of the fourteen studies had excellent quality. Four (29%) of the eligible 
studies were carried out in Turkey and four (29%) from India, respectively. Each of China, Nigeria, 

Sudan, Japan, Iraq, and Indonesia conducted one study (7%). There were 1809 controls and 1024 cases 
(preeclampsia) out of a total of 2833 individuals. There were 16 to 136 cases (PE) for every research, 

while there were 20 to 911 controls. Three studies gave the variance and median, which were converted 
to the mean (SD) using the recommended procedure. When comparing women with preeclampsia to 

controls, the mean (SD) of the RDW level was considerably higher [15.73 (2.23) % vs. 14.03 (1.68) %, 
P<0.001]. 1.7 was the mean difference. Consequently, the model of continuous random effect was 

applied. Nine studies compared the RDW level in mild (N = 317) and severe (N = 305) instances of 
preeclampsia. Conclusion: The association between RDW and preeclampsia, particularly its diagnostic 

significance in severe cases, is compelling, it is important to note that RDW should not be used in 
isolation for diagnosis or risk stratification. 
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INTRODUCTION 

Preeclampsia (PE) is a major obstetric condition 
that contributes considerably to maternal and 

prenatal morbidity and mortality worldwide. 
Preeclampsia is a primary cause of maternal and 

perinatal morbidity and mortality in expectant 
mothers. It is a pregnancy problem that manifests as 

organ damage and elevated blood pressure after 20 
weeks gestation. Globally, over 70,000 maternal 

and 500,000 fetal deaths are attributed to it as the 
primary cause each year [1, 2]. The incidence of 

preeclampsia varies from 5% to 15% [3]. 
 

Despite decades of research on this condition, the 
identification of women in the early stages of 
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pregnancy who are at an increased risk of developing PE remains a challenge. Early detection aids in 

improving maternal and perinatal outcomes. Since PE is progressive and unpredictable, the only 
existing treatment available is well-timed delivery of pregnancy. Mild systemic inflammation is a 

physiological state of healthy pregnancy; however, if inflammation is dysregulated, as in the case of PE 
[4], it may become harmful. It has been suggested that placental diseases, including broad maternal 

endothelial dysfunction and insufficient cytotrophoblast invasion, cause preeclampsia [5]. Increased 
erythropoietic stimulation associated with underlying placental hypoxia has been observed in 

preeclampsia [6]. 

 

The role of this hematological parameter in the clinical assessment, differential diagnosis, and 

prognosis evaluation of PE remains unclear [7]. Very few studies have been conducted in India that 

could aid in the early detection of PE using easily detectable hematological markers. The present study 

aimed to investigate the role of red cell distribution width (RDW) as a predictor of disease and for the 

early diagnosis, assessment of severity, and prognosis of PE. As part of the complete blood count, the 

RDW is a measure that is often assessed using a fully automated hematology analyzer. Anisocytosis 

(red cell size change) was shown by RDW. RDW has been demonstrated to have high sensitivity for 

identifying anemia and can reflect early alterations in red blood cells that are associated with iron 

deficiency anemia [8, 9]. 

 

According to recent studies, RDW is higher in pre-hypertension and hypertension in the nonpregnant 

population [10]. Additionally, it has been reported that there are highly significant correlations between 

RDW values and stroke, acute and chronic heart failure, diabetic ketoacidosis, cardiovascular and 

thrombotic diseases, and cardiac mortality in patients with coronary artery disease [11, 12]. However, 

there is relatively limited data on RDW and preeclampsia and a great deal of evidence on RDW and 

hypertension in the nonpregnant population [13]. 

 

Therefore, this study aimed to investigate the association between RDW and preeclampsia. 

Therefore, the current review was designed to examine RDW in preeclampsia, examining its 

significance for early diagnosis, severity evaluation, and prognosis, and determining the RDW cutoff 

value. 

 

MATERIAL AND METHODS 

The study protocol followed a letter regarding its parameters. This paper is a review, it was conducted, 

and the heterogeneity was present within an acceptable range. 

 

Inclusion Criteria 

Original English-language articles addressing human pregnancy, rigorous definition-based 

investigations of preeclampsia in mothers, and RDW investigations and reports were included. 

 

Ages 18 and under were the criteria for research that were included. 

 

The PICOS (Population, Intervention, Comparison, Outcomes, and Study) principle served as the 

foundation for the inclusion criteria, which were as follows: 

a. Population: Individuals diagnosed with preeclampsia between the ages of 18 and 40 years using 

the standard criteria recommended by the American College of Obstetricians and Gynecologists, 

which include proteinuria and a systolic blood pressure of 140 mmHg or higher or a diastolic 

blood pressure of 90 mmHg or higher on two separate occasions spaced at least 4 hours apart 

[14]. 

b. Exposure/RDW Intervention 

c. Control: Healthy expecting mothers who do not use medication or have any clinical symptoms 

and are between the ages of 18 and 40 years 

d. Outcomes: The diagnostic feature of RDW 
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e. Research: Studies conducted in global settings using case-control, longitudinal, retrospective, 

and cross-sectional methods. 
 

Topic reviews; case reports with fewer than five cases; research conducted in vitro or on animals, 
posters, or conference papers; studies that only examined pregnancy-induced hypertension; and studies 

that did not use healthy pregnant women as controls were among the exclusion criteria. 
 

Technique for Searching Articles 

Electronic retrieval techniques were used in the literature retrieval process. Using a combination of 
controlled vocabulary, keywords, and Medical Subject Headings, a thorough and methodical evaluation 

of the literature was carried out for studies up to 2023 across several databases, including PubMed, 
MEDLINE, and Google Scholar. In addition, a manual search of a primary trial reference list about the 

chosen topics was performed, and pertinent publications were incorporated into the analysis and 
evaluation. 

 

Measure of the Study's Outcome 

The goal of this study was to investigate the RDW% in preeclampsia patients and the RDW cutoff 
value in an Indian context. 

 
RESULTS 

Table 1 presents the details of the papers selected from worldwide settings between 2013 and 2023. 
When the inclusion and exclusion criteria were applied, the 71 papers that the search technique found 

were reduced to 38 articles. 
 

Case-control (seven studies; [15–20, 21]), cross-sectional (two studies; [14, 22, 23]), and 

retrospective (five studies; [22, 24–27]) standards were the three main types of study designs that were 
found and subsequently included in both the qualitative and quantitative analysis [14–27]. After 

obtaining the entire text of the publications, five more studies were eliminated, and 22 more studies 
were eliminated based only on the title and/or abstract (Figure 1). 

 

 
Figure 1. Mean RDW levels in different studies in preeclampsia patients. 
 

The review included fourteen papers that met the inclusion criteria [14, 27]. Each of the 14 included 
studies was of excellent quality (Table 1). Four (29%) [15, 19, 26, 27] and four (29%) [17, 18, 20, 24] 

of the eligible studies were conducted in Turkey and India, respectively. Each of China, Nigeria, Sudan, 
Japan, Iraq, and Indonesia conducted one study (7%). 

 

There were 1809 controls and 1024 cases (preeclampsia) out of a total of 2833 individuals. There 
were 16 [23] to 136 [22] cases in every study, while there were 20 [23] to 911 [24] controls. Three 

studies [22, 15, 26] gave the variance and median, which were converted to the mean (SD) using the 
recommended procedure. 
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When comparing women with preeclampsia to controls, the mean (SD) RDW level was considerably 

higher [15.73 (2.23) % vs. 14.03 (1.68) %, P < 0.001]. 1.7 was) the mean difference (Figure 1). 

Consequently, a continuous random effect model was applied. 

 

Nine studies [14, 15, 17, 19, 20, 24, 25, 26] compared RDW levels in mild (N = 317) and severe (N 

= 305) preeclampsia. There were 317 and 305 women with mild and severe preeclampsia, respectively. 

 

Compared with women with moderate preeclampsia, those with severe preeclampsia had 

considerably higher RDW levels. 

 

ROC: Table 1 shows the details of the selected articles for ROC to obtain cutoff values from 2016 to 

2023 in hospital settings. This was a retrospective study. A study was performed to predict preeclampsia; 

the RDW sample was taken after diagnosis of PE; therefore, their analysis by ROC showed that the 

cutoff value of RDW was 14.1%, sensitivity was 72%, and specificity was 77% (24). In another 

retrospective study, the ROC cutoff value for RDW was 14.1%, sensitivity was 50%, and specificity 

was 71% (15). Another prospective study was conducted, and the RDW sample took–13-20 weeks of 

gestation. Therefore, they analyzed the cutoff value of RDW as 12.08, sensitivity of 50%, and specificity 

of 66% (22). A cohort study was done, so they analyzed by ROC the cutoff value of RDW is 15.9%, 

sensitivity 71%, and specificity 65% [24]. 

 

Table 1. Characteristics of the included studies. 
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1  Wang-

sen-yu, 

China  

201

6 

Retrospective  149 SPE=24 

MPE=39 

HP=70 

15.3±4.0 

1 

13.1±2.

3 

0.00

1 

 >14.1 0.773 Sp=72

% 

Sen=7

7.9% 

P<0.0

01 

2  Abubakar 

U. Musa, 

Nigeria  

202

1 

Cross-sectional Oct. 

2019–
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2020 

93 PE=31 

Eclampsi

a= 31 

Control=

31 

13.61±1. 

07 

14.23±6

.67 

<0.0

01 

NO    

3  Hala 

Abdullah

i, Sudan  

201

4 

Case-control June–
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2014 

130 PE-65 

Control=

65 

14.5±1.8 14.4±1.

4 

0.71

0 

No    
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Cross-sectional Dec 
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36 PE=16 
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20 

13.80±2. 

10 
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Japan  
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201
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Control=

16.9±1.7 14.1±1.
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<0.0
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50 
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DISCUSSION 

Preeclampsia is a multifaceted condition with intricate underlying mechanisms. The hallmarks are 

hypertension and proteinuria after the 20th week of pregnancy. Among the many pathophysiological 

mechanisms involved are endothelial dysfunction, oxidative stress, and systemic inflammation [28]. It 

is well-recognized that inflammation affects several physiological functions, including the synthesis 

and operation of blood cells. This could affect red blood cell characteristics in preeclampsia when an 

underlying inflammatory state is frequently present. Iron is used to produce hemoglobin, an oxygen-

carrying molecule found in red blood cells. Any disturbance in iron metabolism may have an impact on 

hemoglobin synthesis and, in turn, on the properties of red blood cells. Inefficient use of iron can lead 

to variations in red blood cell size, which manifests as higher RDW [25]. Another defining feature of 

preeclampsia is oxidative stress, which affects red blood cell (RBC) turnover and endothelial 

dysfunction. This stress may lead to hemolysis or breakdown of RBCs, which could increase the RDW. 

Research conducted in the Indian context indicates that RDW values are greater in preeclamptic patients 

than in normotensive pregnant women. Furthermore, preeclamptic women with severe features tend to 

have higher RDW levels than women with mild preeclampsia. This implies that RDW may function as 

a biomarker of preeclampsia severity [19]. The onset of severe preeclampsia may be predicted by 

elevated RDW levels. Healthcare practitioners could reduce difficulties by identifying pregnant women 

who are more likely to experience severe outcomes, implementing early interventions, and tighter 

monitoring. Healthcare practitioners could reduce difficulties by identifying pregnant women who are 

more likely to experience severe outcomes, implementing early interventions, and tighter monitoring. 
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The ability to diagnose severe preeclampsia in pregnant women may be improved by incorporating 

RDW into the clinical assessment process. As RDW is already included in the standard CBC, it offers 

a readily available marker that can be used in conjunction with other preeclampsia diagnostic criteria 

and risk assessment instruments. 

 

CONCLUSION 

Although the association between RDW and preeclampsia, particularly its diagnostic significance in 

severe cases, is compelling, it is important to note that RDW should not be used in isolation for diagnosis 

or risk stratification. Preeclampsia is a complex condition with a multifactorial etiology, and the 

diagnostic process typically involves a combination of clinical findings and laboratory tests, including 

blood pressure measurements, proteinuria assessment, and other blood markers. 

 

Future research should aim to further elucidate the mechanisms linking RDW with preeclampsia and 

validate the clinical utility of RDW as a diagnostic and prognostic tool. Longitudinal studies exploring 

how RDW changes throughout pregnancy in women who develop preeclampsia, as compared to those 

who do not, could provide deeper insights into its potential role in the early detection and monitoring 

of the disease. 

 

REFERENCES 

1. Mol BW, Roberts CT, Thangaratinam S, Magee LA, de Groot CJ, Hofmeyr GJ. Pre-eclampsia. 

Lancet. 2016;387(10022):999–1011. doi: 10.1016/S0140-6736(15)00070-7. PMID: 26342729. 

2. Brown MA, Magee LA, Kenny LC, Karumanchi SA, McCarthy FP, Saito S, et al. Hypertensive 

disorders of pregnancy: ISSHP classification, diagnosis, and management recommendations for 

international practice. Hypertension. 2018;72(1):24–43. doi: 10.1161/HYPERTENSIONAHA. 

117.10803. PMID: 29899139. 

3. Upadya M, Rao ST. Hypertensive disorders in pregnancy. Indian J Anaesth. 2018;62(9):675–81. 

doi: 10.4103/ija.IJA_475_18. PMID: 30237592. 

4. Clark P, Boswell F, Greer IA. The neutrophil and preeclampsia. Semin Reprod Endocrinol. 

1998;16(1):57–64. doi: 10.1055/s-2007-1016253. PMID: 9654608. 

5. Wang A, Rana S, Karumanchi SA. Preeclampsia: The role of angiogenic factors in its pathogenesis. 

Physiology (Bethesda). 2009;24(3):147–58. doi: 10.1152/physiol.00043.2008. PMID: 19509125. 

6. Troeger C, Holzgreve W, Ladewig A, Zhong XY, Hahn S. Examination of maternal plasma 

erythropoietin and activin A concentrations with regard to circulatory erythroblast levels in normal 

and preeclamptic pregnancies. Fetal Diagn Ther. 2006;21(2):156–60. doi: 10.1159/000089068. 

PMID: 16354996. 

7. Wang J, Zhu QW, Cheng XY, Liu JY, Zhang LL, Tao YM, et al. Assessment efficacy of neutrophil-

lymphocyte ratio and monocyte-lymphocyte ratio in preeclampsia. J Reprod Immunol. 

2019;132:29–34. doi: 10.1016/j.jri.2019.02.001. PMID: 30861482. 

8. Aulakh R, Sohi I, Singh T, Kakkar N. Red cell distribution width (RDW) in the diagnosis of iron 

deficiency with microcytic hypochromic anemia. Indian J Pediatr. 2009;76(3):265–8. doi: 

10.1007/s12098-009-0014-4. PMID: 19205647. 

9. Sultana GS, Haque SA, Sultana T, Rahman Q, Ahmed ANN. Role of red cell distribution width 

(RDW) in the detection of iron deficiency anemia in pregnancy within the first 20 weeks of 

gestation. Bangladesh Med Res Counc Bull. 2011;37(3):102–5. doi: 10.3329/bmrcb.v37i3.9122. 

PMID: 22352230. 

10. Tanindi A, Topal FE, Topal F, Celik B. Red cell distribution width in patients with prehypertension 

and hypertension. Blood Press. 2012;21(3):177–81. doi: 10.3109/08037051.2012.645335. PMID: 

22243409. 

11. Montagnana M, Cervellin G, Meschi T, Lippi G. The role of red blood cell distribution width in 

cardiovascular and thrombotic disorders. Clin Chem Lab Med. 2011;50(4):635–41. doi: 

10.1515/cclm.2011.831. PMID: 22505527. 



 
Research & Reviews: A Journal of Life Sciences 

Volume 14, Issue 1 

ISSN: 2249-8656 (Online), ISSN: 2348-9545 (Print) 

 

© JournalsPub 2024. All Rights Reserved 12  
 

12. Liu DS, Jin Y, Ma SG, Bai F, Xu W. The ratio of red cell distribution width to mean corpuscular 

volume in patients with diabetic ketoacidosis. Clin Lab. 2013;59(9-10):1099–104. doi: 

10.7754/clin.lab.2013.121028. PMID: 24273933. 

13. Keskin Kurt R, Aras Z, Silfeler DB, Kunt C, Islimye M, Kosar O. Relationship of red cell 

distribution width with the presence and severity of preeclampsia. Clin Appl Thromb Hemost. 

2013;19(6):633–9. doi: 10.1177/1076029613490827. PMID: 23728834. 

14. Musa AU, Mamman AI, Panti AA, Alhassan A, Rabi'u AF. Some selected haematological 

parameters of patients with pre-eclampsia and eclampsia in Sokoto, Nigeria. JMR. 2021;7(5): 

136–41. 

15 15 Çintesun E, Incesu Çintesun FN, Ezveci H, Akyürek F, Çelik Ç. Systemic inflammatory 

response markers in preeclampsia. J Lab Physicians. 2018;10(3):316–9. doi: 

10.4103/JLP.JLP_144_17. PMID: 30078969. 

16 Abdullahi H, Osman A, Rayis DA, Gasim GI, Imam AM, Adam I. Red blood cell distribution width 

is not correlated with preeclampsia among pregnant Sudanese women. Diagn Pathol. 2014;9:29. 

doi: 10.1186/1746-1596-9-29. PMID: 24499498. 

17 Mannem H, Rajoria L, Meena M, Meena BS. Association of Red Cell Distribution Width with the 

presence and severity of Preeclampsia. IJSAR. 2016;3(5):64–9. 

18 Gogoi P, Sinha P, Gupta B, Firmal P, Rajaram S. Neutrophil-to-lymphocyte ratio and platelet indices 

in pre-eclampsia. Int J Gynaecol Obstet. 2019;144(1):16–20. doi: 10.1002/ijgo.12701. PMID: 

30362112. 

19 Keskin Kurt R, Aras Z, Silfeler DB, Kunt C, Islimye M, Kosar O. Relationship of red cell 

distribution width with the presence and severity of preeclampsia. Clin Appl Thromb Hemost. 

2013;19(6):633–9. doi: 10.1177/1076029613490827. PMID: 23728834. 

20 Sachan R, Patel ML, Vandana, Sachan P, Shyam R. Role of platelet count and mean platelet volume 

and red cell distribution width in the prediction of preeclampsia in early pregnancy. J Family Med 

Prim Care. 2021;10(2):838–43. doi: 10.4103/jfmpc.jfmpc_1528_20. PMID: 34041086. 

21 Wassan N, Raad Helmi Z, Salman AF, Hameed BH. Role of Red Cell Distribution Width in Late-

onset Preeclampsia: A Single-Center Experience. Al-Anbar Med J. 2023; doi: 

10.33091/amj.2023.138711.1041. 

22 Prasmusinto D, Jono R, Lisnawati Y. Neutrophil lymphocyte ratio and red cell distribution width as 

a marker of preeclampsia: A retrospective study. J Pregnancy Child Health. 2017;4(1):307. doi: 

10.4172/2376-127X.1000307. 

23 de Freitas MAR, da Costa AV, Medeiros LA, Cunha LM, Coutinho Filho U, Garrote Filho MdS, et 

al. The role of the erythrocyte in the outcome of pregnancy with preeclampsia. PLoS One. 

2019;14(3). doi: 10.1371/journal.pone.0212763. PMID: 30840707. 

24 Gopal Reddy SG, Kumar H, Nagaraj G, Kottur PP. Red cell distribution width as a marker of 

preeclampsia severity. J Evol Med Dent Sci. 2016;5(48):3104–7. doi: 10.14260/jemds/2016/720. 

25 Wang SY, Xu C. Assessment of the relationship between red blood cell distribution width and 

pregnancy hypertension disease. J Obstet Gynaecol Res. 2016;42(11):1258–62. doi: 

10.1111/jog.13067. PMID: 27436585. 

26 Yücel B, Ustun B. Neutrophil to lymphocyte ratio, platelet to lymphocyte ratio, mean platelet 

volume, red cell distribution width, and plateletcrit in preeclampsia. Pregnancy Hypertens. 

2017;7:29–32. doi: 10.1016/j.preghy.2016.12.002. PMID: 28279444. 

27 Yılmaz ZV, Yılmaz E, Küçüközkan T. Red blood cell distribution width: A simple parameter in 

preeclampsia. Pregnancy Hypertens. 2016;6(4):285–7. doi: 10.1016/j.preghy.2016.05.001. PMID: 

27939469. 

28 Chaiworapongsa T, Chaemsaithong P, Yeo L, Romero R. Pre-eclampsia part 1: Current 

understanding of its pathophysiology. Nat Rev Nephrol. 2014;10(8):466–80. doi: 

10.1038/nrneph.2014.102. PMID: 25003615. 

 


