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ABSTRACT 
 

Introduction: the drepanocitosis is in the entire world one of the illnesses monogenic hereditary 
more communes, it is a dysfunction genetic recessive autonomic that characterized by a punctual 

mutation of the hemoglobin.   
Objective: to evaluate the maternal and fetal complications of sickle cell anemia in pregnant 

women.   
Methods: it was carried out a bibliographical revision in the period of January from the 2024 to 

January of the 2025, articles of available complete text were included, of the last 5 years in 
English and Spanish language. You proceeded to the search of the different scientific articles in 

the databases Pubmed, Google Scholar, Web of Science (WoS), Scopus, Europe PMC and Scielo.    

Development: among the complications of the illness, they highlight in the mother the sharp 
thoracic syndrome, the preeclampsia, the crises vasooclusivas and a high risk of mortality; while 

in the fetus the restriction of the intra-uterine growth, the prematuridad and the intra-uterine 
death prevail. The integral handling includes specialized prenatal controls, prevention of 

infections, appropriate suplementación and therapies like transfusions of red globules, it has 
demonstrated to reduce these risks.    

Conclusion: the anemia of falciform cells during the pregnancy represents a significant clinical 
challenge, associating with a fetal maternal substantial increment of complications. Advance as 

the therapy génica they offer promising perspectives when approaching the genetic cause of the 
illness. The combination of rigorous medical pursuit, education for the health and therapeutic 

innovation constitutes the angular stone for the treatment of this hemoglobinopatía.   
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INTRODUCTION 

Sickle cell anemia or drepanocytosis is one of the most common monogenic hereditary diseases 
worldwide. It is a multisystem disorder caused by a mutation in a single gene, characterized by 

the presence of abnormally damaged red blood cells by hemoglobin S, a variant of adult normal 
hemoglobin.(1,2) 

 
Additionally, it is an autosomal recessive genetic disorder, characterized by a point mutation of 

the β-globin, due to substitution of glutamic acid by valine at the sixth position of the codon that 
generates the characteristic hemoglobin S molecule of the disease.(3) The predominant 

genotypes that give rise to sickle cell anemia include Hb SS, Hb SC, Hb Sβ+-thalassemia and 
Hb Sβ0-thalassemia. Other rare forms include hemoglobin SD and hemoglobin SE.(4) 

 
The World Health Organization (WHO) considers drepanocytosis a public health concern, to the 

extent of proposing the goal of reducing it by 50 % by the year 2025, especially among women 
of reproductive age, considering a vulnerable group. Around 5 % of the world population and 

more than 7 % of pregnant women suffer from hemoglobinopathies such as sickle cell anemia.(5) 

 
The disease is characterized by polymerization of HbS, vasocclusion, and chronic hemolytic 

anemia that precipitate a cascade of pathological events leading to a wide range of complications. 
These processes include endothelial vascular dysfunction, nitric oxide deficiency, oxidative 

stress, inflammation, hypercoagulability, and platelet activation. These pathophysiological 
processes generate ischemia in various tissues and organs, causing pain and organ failure. 

Chronic complications are divided into two main groups: those related to large-vessel 
vasculopathy (cerebrovascular disease, pulmonary hypertension, and retinopathy) and those 

caused by progressive ischemic organ damage (autosplenectomy, bone disease, hepatic 
damage, and renal failure). 

 
Regarding pregnancy, it has been shown that this hemoglobinopathy is negatively associated 

with maternal health and prenatal outcomes. Maternal complications are maternal anemia, 
infection, vaso-occlusive crises, preeclampsia, preterm birth, and higher cesarean section risk. 

Fetal complications are intrauterine growth restriction, preterm birth, abnormal fetal heart rate, 

and intrauterine fetal death.(6) 
 

The prevalence of sickle cell anemia in the Black population of Latin America varies; in Cuba it 
is 6,1 %, Brazil 6,2 %, Costa Rica 8,1 %, Honduras 10 %, Mexico 11,2 %, Colombia 11,9 %, 

and Panama 16 %. Within a country, ethnic differences exist, related to the origin of migrations, 
with groups from areas of high haplotype prevalence or, conversely, low prevalence, leading to 

differences in the prevalence of hemoglobin S by migration.(7) 
 

In Ecuador, the prevalence of drepanocytic anemia estimated from 2000 to 2013 was about 1 in 
12,400 patients who come to emergency care, whether new cases or multiple admissions.(8) All 

of the above led to the present review, whose objective was to evaluate maternal and fetal 
complications of sickle cell anemia in pregnant women. 

 
 

METHODOLOGY 

 
A literature review was conducted from January 2024 to January 2025, including full-text articles 

available, from the last five years in English and Spanish. The search of the various scientific 
articles was carried out in PubMed, Google Scholar, Web of Science (WoS), Scopus, Europe PMC 

and Scielo. The keywords and Boolean operators used in the search were: (“sickle cell anemia” 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/


 

 
 Peñarreta-Quezada SX, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S1): e6862 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 3

  
  
  
  

  
  
  

  
  
  
  
  
  

  
  
  

  
  
  

  
  
  

  
  
  
  
  

  
  
  

  
  
  
  

  
  
  

R
E
V
IE

W
 A

R
T
IC

L
E

 

CC-BY-NC- 4.0 

 

OR “sickle cell disease” OR “sickle cell disease anemia” OR “sickle cell disorder”) AND 

(“prevalence” OR “prevalence rates” OR “mortality and morbidity” OR “mortality” OR “natality” 
OR “birth rates”). Inclusion and exclusion criteria were defined to establish a scope and select 

the most current articles with the highest level of scientific evidence possible. Full-text works 
were considered. The information collected was analyzed among the investigators, considering 

biases and the internal validity of each study. 
 

 
 

DEVELOPMENT 
 

The study of maternal-fetal complications of sickle cell anemia in pregnant women projects 
several findings that deserve consideration. This disease, underestimated, has a profound impact 

on maternal and fetal outcomes, revealing important complications that notably affect their 
health. The results suggest that the most significant maternal complication is acute chest 

syndrome, being an important factor influencing this disease, it is 14 times higher than in 

pregnant women without sickle cell anemia; retained placenta is 10.2 times higher, as well as 
urinary tract infection is 9,2 times higher.(9) 

 
Other complications found are: maternal death 7,2 times higher, pregnancy-induced 

hypertension is 4,8 times higher, Eclampsia is 3,8 times higher, Cesarean section of the lower 
segment is 3,7 times higher, prematurity is 3,4 times higher, postpartum hemorrhage is 3,2 

times higher, spontaneous abortions are 2,9 times higher, while the complications with lower 
risk of occurrence are preeclampsia.(10,11) 

 
Regarding fetal outcomes, the most significant is intrauterine growth restriction affecting 7,3 

times more than in gestants without this hemoglobinopathy, followed by intrauterine fetal death 
5,4 times higher, perinatal mortality is 3,3 times higher than in offspring of women without the 

disease, fetal distress occurs 3,2 times more, neonatal deaths are 2,9 times higher, finally, the 
complications with lower  risk  of  occurrence are  low birth weight, and a five-minute Apgar 

score <7.(10,11) 

 
Regarding maternal complications by trimester of pregnancy, it is known that there is a higher 

risk of acute vaso-occlusive crises during pregnancy  with   an accumulated incidence rate of 
14,3 % by the end of the first trimester and increasing to 35,4 %. The accumulated incidence 

rates of acute coronary syndrome increase from 1,7 % by the end of the second trimester and 
at the beginning of the third trimester, increasing even more at the time of delivery to 4,2 %. 

The an accumulated incidence of sepsis in the first trimester is 0,5 % and rises by the end of 
the postpartum period to 3,4 %. While the accumulated incidence of venous thromboembolism 

increased from 0,3 % to the end of the second trimester and by the end of the postpartum 
period to 2,1 %.(11) 

 

Furthermore, it is essential to consider that proper control of sickle cell anemia during pregnancy 

improves the health of the mother and fetus, reducing complications such as acute chest 
syndrome, retained placenta, urinary infections, and maternal death, intrauterine growth 

restriction, and intrauterine fetal death.(12) 

 
Drepanocytosis results in deformed red blood cells, hemolysis, and obstruction of blood vessels, 

with progressive organ damage. Currently, gene therapy has been considered to treat this 
disease, with the aim of replacing adult hemoglobin with fetal hemoglobin, which offers greater 

protection against disease complications. Gene therapy is an emerging modality of medical 
treatment, defined as the use of one or more genes to treat, prevent, or cure diseases, by 

http://www.revcmpinar.sld.cu/
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inserting new copies of a defective or missing gene into the patient's cells, using viral vectors to 

transport the genetic material. This technique has shown utility in both hereditary genetic 
diseases and acquired disorders.(13) 

 
However, despite promising prospects of gene therapy in the treatment of sickle cell anemia, 

important challenges persist, including genetic, investigative, and bioethical aspects. It is 
essential to address potential ethical dilemmas, such as discrimination based on genetic 

characteristics, accessibility to treatments, and equitable implementation of these therapies.(14) 
Gene therapy leads to a significant improvement in quality of life and reduces patient suffering; 

its ethical value and potential benefit are undeniable.(15) 
 

According to the systematic analysis of the Global Burden of Disease Study, 3,2 million people 
live with sickle cell anemia, 43 million people have the drepanocytic trait (i.e., are carriers of the 

mutation), and 176,000 die each year from related complications. These patients incur very high 
health-care costs, more than a billion dollars per year just in the United States, and life 

expectancy has a median of 45 to 58 years, compared with the general life expectancy in the 

United States of 78,2 years. (16) 
 

Pain is the most frequent symptom and the one that generates the most costs to the health 
system, due to visits to the Emergency Room and theHospitalizations. These pain attacks vary 

in duration and can manifest in different parts of the body, but are most common in the bones; 
the spine, the lower limbs in adults, and in the form of dactylitis in infants or newborns. Acute 

attacks can be triggered by stimuli such as cold air or water, low humidity, dehydration, stress, 
alcohol consumption, and menstruation in women, and can last for days or weeks. Chronic pain 

is silent and constant due to sensitization of the nervous system. During the non-attack period, 
the patient may have pallor, jaundice, splenomegaly, low weight, and decreased hemoglobin 

levels.(17) 
 

The cosimpliThe most common complications associated with sickle cell anemia are avascular 
necrosis, commonly in the hip and femur, and an increased risk of infections by capsulated 

microorganisms such as Streptococcus pneumoniae and Haemophilus influenzae secondary to 

functional asplenia. Regarding pulmonary complications, 93,5 % of the patients included had 
abnormalities in chest imaging, and among the most common alterations was acute chest 

syndrome.(18) 
 

In addition toBeing the most frequent clinical manifestation of sickle cell anemia, vaso-occlusive 
crises are the main cause of mortality and hospitalization in these patients and one of the most 

common predictors of death. Typically, acute pain caused by vaso-occlusive crises is located in 
the lumbar region or extremities, although it can also appear in the thorax, abdomen and even 

be migratory. This pain is classified as: acute or chronic, somatic or visceral, unilateral or 
bilateral, localized or diffuse and can vary from mild, moderate to severe.(19) Regarding the 

preoperative management of these patients, it has been recommended to perform surgical 
procedures only when patients have hemoglobin levels between 10 and 11 g/dL.(20) 

 
One ofThe mainstay of treatment is red blood cell transfusions, so 90 % of adults with this 

condition will receive at least one transfusion in their lifetime. The usefulness of transfusion 

therapy is explained, in part, by its improved blood flow, decreasing the number of sickle cells, 
and its association with a decrease in endothelial injury and inflammatory damage.(21,22) 
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However, red blood cell transfusion carries risks of adverse events such as alloimmunization, 

hemolytic reactions, acute hyperhemolysis, and iron overload. Additionally, as with any blood 
product, there are risks of anaphylaxis, minor allergic reactions, and pulmonary complications 

such as transfusion-related acute lung injury (TRA-LI) or circulatory overload (TACO), as well as 
transfusion-associated sepsis.(23,24) 

 
The kingssultaTwo of these analyses highlight the importance of a comprehensive approach to 

addressing maternal-fetal complications in pregnant women with sickle cell anemia. Appropriate 
management, such as regular and specialized prenatal care, vaccinations, necessary 

supplementation, proper nutritional habits, emotional support, and education, can significantly 
improve the health of both mother and baby, helping pregnant women with this 

hemoglobinopathy cope with their pregnancy. 
 

 
 

CONCLUSIONS 

 
Sickle cell anemia during pregnancy represents a significant clinical challenge, associated with a 

substantial increase in maternal-fetal complications. In the mother, acute chest syndrome, 
preeclampsia, vaso-occlusive crises, and an elevated risk of mortality predominate; while in the 

fetus, intrauterine growth restriction, prematurity, and intrauterine death are predominant. 
Integrated management includes specialized prenatal care, infection prophylaxis, appropriate 

supplementation, and therapies such as red blood cell transfusions, which have been shown to 
reduce these risks. Although advances such as gene therapy offer promising perspectives by 

addressing the genetic cause of the disease, the combination of rigorous medical follow-up, 
health education, and therapeutic innovation constitutes the cornerstone for the treatment of 

this hemoglobinopathy. 
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