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Abstract                                                                                                                                  

Background: Preeclampsia is one of the major causes of maternal and perinatal morbidity and 

mortality worldwide. The famous application of stem cells in cord blood is umbilical cord blood 

transplantation (UCBT). Banking UCB is thus a way to preserve potentially life-saving cells that 

are usually discarded after the interruption of the blood.                                                                                                                             

Objective: To compare and assess the hematological parameters, stem cells count and viability 

of neonatal cord blood between healthy and preeclampsia deliveries in Khartoum. 

 Materials and methods: This was a cross-sectional, comparative study investigating          

25 pregnant, preeclampsia women (test group) and 25 healthy pregnant women (control group). 

The newborn cord blood was collected after each delivery for CBC and viability protocol tests. 

Results: Preeclampsia was found to have a negative impact on the yield of stem cells obtained 

from cord blood at delivery. Most of preeclampsia women are aged 35 to 40 years. All women 

with preeclampsia were obese. Mean corpuscular hemoglobin concentration (MCHC) of women 

with preeclampsia were insignificantly lower than that of women without preeclampsia                                        

(p = 0.085). Other hematological parameters of women with preeclampsia were significantly 

lower than that of women without preeclampsia (p < 0.05).                                                                                       

Conclusion: Preeclampsia was found to have a negative impact on the yield of stem cells 

obtained from cord blood at delivery. Hematological parameters of preeclamptic women are 

significantly low than healthy pregnant women.  
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Introduction  

The umbilical cord (UC) in a narrow tube-like structure that connects the fetus to the placenta. 

Umbilical cord consists of one vein, which carries oxygenated, nutrient-rich blood to the fetus 

and two arteries that carry deoxygenated, nutrient depleted blood away from fetus blood  

circulation. Umbilical cord blood contains different population of stem cells that shows different 

developmental and morphological characteristics to umbilical cord blood pluripotent stem cells. 
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Banking of umbilical cord blood (UCB) is thus a way to preserve potentially life-saving cells 

that are usually discarded after the interruption of the blood supply from the umbilical cord to the 

newborn infant. Collection and banking of umbilical cord blood derived cells have become a 

popular option worldwide. A flail blood count (FBC) is one of the most frequently requested for 

investigations in the assessment of health status of an individual1. 

Preeclampsia is a common complication of pregnancy, where its incidence is approximately one 

tenth of births. It is a major cause of increased maternal and perinatal fatality worldwide. There 

are an extremely high maternal mortality and morbidity in Sudan, where 4.2% out of all obstetric 

complications and about one fifth of maternal deaths are attributed to preeclampsia/eclampsia. 

Pre-eclampsia complicates about 2-8% of all pregnancies and the syndrome results in more than 

63,000 maternal deaths every year worldwide2.                                                                                                                  

The maternal mortality rate is highest in low-and middle income countries but pre-eclampsia is 

also a potentially life threatening condition in high income countries. The risk factors for 

preeclampsia are: primiparity, previous preeclamptic pregnancy, chronic hypertension or chronic 

renal disease or both, history of thrombophilia, multifetal pregnancy, in vitro fertilization, family 

history of preeclampsia, type 1 or type II diabetes mellitus, obesity, systemic lupus 

erythematosus, and advanced maternal age (more than 40 years)3.                                                                                    

The famous application of stem cells in cord blood is umbilical cord blood transplantation 

(UCBT) which has extended the availability of allogeneic hematopoietic stem cell 

transplantation (HSCT) to patients who would otherwise not eligible for this curative approach. 

Since the first successful UCBT from an HLA-identical sibling in a child with severe Fanconi 

anemia reported in 1989, the number of UCBTs from siblings and unrelated donors has increased 

dramatically3. 

Cord blood is a product rich in adult stem cells used in stem cells transplantation and 

regenerative medicine. Stem cells have a potentiality to treat an enormous range of diseases and 

conditions that plague millions of people around the world. Isolation and harvesting of stem cells 

from cord blood face many challenges in vitro expansion and differentiation concerning 

processing time especially in delivery with evidence of critical conditions such as preeclampsia. 

The insurance of hematological parameters and stem cells viability of umbilical cord blood stem 

cells will provide more knowledge for research and clinical applications including 

transplantations2. 

This study aimed to assess and compare the hematological parameters and stem cells count 

among normal and preeclampsia deliveries. 
 

Materials and methods   

This was a cross-sectional, comparative study conducted in Khartoum State maternal hospitals. 

The study was approved by the Ethical Committee of Al Neelain University. An informed 

written consent was obtained from all study population. Permission for specimens collection was 

granted by the authorities of Khartoum State maternal hospitals and Ministry of Health private 

institutions. Data collected were analyzed using the Statistical Package of Social Science 

program (SPSS - version 20). The study was conducted during the period from January to 

February, 2018.  
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A total of 50 cord blood specimens were collected from 25 healthy newborns (control group) and 

from 25 preeclampsia pregnancy newborns (test group). Complete blood count (CBC) was 

performed using the fully automated Sysmex KX-2 hematology analyzer. Mononuclear cells 

layer was isolated from the cord blood using Ficoll Hypaque density separation with dilution 

factor 10 of Trypan Blue viability protocol (Lonza). Mononuclear stem cells count had been 

calculated using the following formula: 
 

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑢𝑛𝑡 4 𝑠𝑞

4
× 10 × 0.01 × 𝑣𝑜𝑙𝑢𝑚𝑒 × 106 

Results  
 

19 out of 25 preeclamptic pregnant women were aged more than 35 years; and their obesity was 

above the normal body mass index (BMI). There was a significant association between 

preeclampsia and obesity  (p = 0.00). All preeclamptic pregnant women were suffering from 

hypertension; and only one of them was suffering from diabetes mellitus. This observation points 

to the association between preeclampsia and hypertension.  

As shown in Table (1), the mean corpuscular hemoglobin concentration (MCHC) of 

preeclamptic pregnant women was  insignificantly lower than that of healthy pregnant women (p 

= 0.085). Other hematological parameters of preeclamptic pregnant women were significantly 

lower than that of healthy pregnant women (p < 0.05).  

 

Table (1):  Hematological parameters of preeclamptic                                                                

and healthy pregnant women 

Parameters 
Preeclamptic women Healthy women p-value 

Mean SD Mean SD 

WBC (103/μL) 3.2 2.8 9.4 4.4 0.026 

Hb (g/dL) 10.0 1.7 13.0 2.2 0.032 

MCV (fL) 103.1 4.9 107.2 4.9 0.012 

MCH (pg) 33.1 2.3 35.3 2.0 0.005 

MCHC (g/dL) 32.0 1.7 33.0 1.6 0.085 

 
Also, as shown in Table (2), there was a huge difference of stem cells in mononuclear cells layer 

between preeclamptic pregnant women (mean 3.7 million) and healthy pregnant women 

(mean 33.7 million). This finding reflected a significant difference of stem cells in mononuclear 

cells layer between preeclamptic and healthy pregnant women (p= 0.000). 

Table (2): Stem cells counts in test and control groups 

Preeclamptic women     

(Test group) 

Mean (million) 3.7 

p = 0.00 
SD 2.1 

Healthy women            

(Control group) 

Mean (million) 33.7 

SD 17.0 
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Discussion  
 

The study revealed an association between advanced maternal age and preeclampsia. This 

finding was similar to that reported other workers4 who found that preeclampsia is more 

associated with advanced maternal age.  

The present study also found an association between preeclampsia and obesity. This finding was 

also matching with the findings of other workers4 who also reported that preeclamptic women 

were more likely to have a high body mass index (more than 25).  

On the other hand, the current study found higher significant haemotological parameters  

between the pregnant test group and control group women. This observation revealed that the  

hematological parameters of the preeclamptic group was lower as compared with control group. 

Exceptionally, the MCHC parameter in this study revealed an insignificant low count. This 

finding matched with the finding of other authors5 who reported that MCHC parameter was 

insignificantly low in healthy control pregnant women.                                                                 

The present context also found a higher WBC count among preeclamptic women as compared  

with the healthy control pregnant women. This high WBC count can supplement the low platelet 

count in early diagnosis of preeclamptic women. Likewise some authors6 reported a lower WBC 

count among preeclamptic women. This association can be a diagnostic criterion for 

preeclampsia.  

Furthermore, this study found that the stem cells count is significantly low in preeclamptic 

pregnant women than in healthy pregnant women.                                                                                            

Also, other workers7 reported that the cord blood volume, the nucleated cells, and CD34 (+) cell 

counts were significantly reduced in preeclamptic pregnant women as compared with healthy 

pregnant women. This finding indicated that preeclampsia is more common in women with 

advanced maternal age. Advanced maternal age is an independent risk factor for adverse 

outcomes in primigravida, preeclamptic, pregnant women.                                                              

Conclusion: Preeclampsia was found to have a negative impact on the yield of stem cells 

obtained from cord blood at delivery. Hematological parameters of preeclamptic women are 

significantly low than healthy pregnant women.  
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