
Case report 

Pregnancy-Related Autoimmune Hemolytic Anemia in a Sickle Cell and Beta-Thalassemia Trait Patient: A Complex Case
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ABSTRACT 

	This case report discusses a 29-year-old pregnant patient with sickle cell anemia (sca) and β-thalassemia trait, complicated by autoimmune hemolytic anemia (aiha). She presented with severe anemia and jaundice at 36 weeks, requiring transfusions, plasma exchange, and hemodialysis due to inadequate response to transfusions. The interplay of oxidative stress, immune dysregulation, and pregnancy-related changes exacerbated aiha. This case highlights the challenges of managing aiha in sca during pregnancy and the need for coordinated care to optimize maternal and fetal outcomes.
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1. INTRODUCTION 

A distinct array of challenges arises during pregnancy with sickle cell anemia, as the underlying hematologic condition markedly heightens the risk of complications for both the mother and the developing fetus. Sickle cell anemia, a genetic disorder, which leads to chronic hemolytic anemia, vaso-occlusive crises, and various organ dysfunctions. These complications can be exacerbated during pregnancy due to physiological changes. (1)
In addition, the presence of autoimmune hemolytic anemia (AIHA) further complicates the clinical landscape. The coexistence of sickle cell anemia and AIHA during pregnancy poses significant risks, including severe anemia, increased likelihood of crises, and heightened maternal and fetal morbidity. (1) 
This case illustrates the intricate challenges faced in managing a pregnancy complicated by these two hematologic conditions, emphasizing the need for comprehensive and coordinated care to optimize outcomes for both mother and child.
2. Case Presentation
A 29-year-old female, gravida 2, para 1, living 1 (G2P1L1), with a history of full-term normal delivery, presented at 36 weeks and 4 days of gestation with jaundice and severe anemia. She was diagnosed with sickle cell anemia with a compound beta-thalassemia trait.
Initial Presentation
On admission, her hemoglobin (Hb) was 6 g/dL. Blood samples were sent for 2 units of packed red blood cells (PRBC). Initial immunohematology testing showed:
Table  1 : Initial immunohematology test result of the patient
	
	Initial presentation

	Indirect Coombs Test (ICT):
	Positive

	Direct Coombs Test (DCT):
	Negative

	Autoantibody screen
	Negative

	Antibody identification panel
	Positive for anti-c and anti-E antibodies



Fig 1 : Initial immunohematology testing of the patient 
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Two units of c- and E-negative PRBCs were issued and transfused. During her hospital stay, she was diagnosed with sickle cell anemia complicated by a sickle cell crisis. 
Antigen-Negative Blood Calculation:
The formula used:
                                     N =            X
                                             {(1-PA1) (1-PA2)}     
Where   N = Average number of units to be screened 
              X = Number of antigen-negative units required
              PA1 = Phenotype prevalence of the first alloantibody antigen
              PA2 = Phenotype prevalence of the second alloantibody antigen
The prevalence of c and E were 58.1%, and 19.4% respectively
Using that Formula, we got 6 units which are crossmatched and issued 2 units which came to be compatible. There was an increment of 1.2 g/dl after one transfusion

Complications During Labor
During Labor, she experienced a further decline in Hb levels, necessitating additional blood transfusions. Blood samples were again sent to the blood bank, revealing:
Table 2 : Immunohematology test result during labor
	
	 During labor

	Indirect Coombs Test (ICT):
	4+


	Direct Coombs Test (DCT):
	2+

	Autoantibody screen
	2+

	Antibody identification panel
	Pan-reactive (4+)


Fig  2 :        Immunohematology Test Results Conducted During Labor
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The patient had a pan-reactive antibody screening panel, prompting auto-adsorption before crossmatching. The patient's RBCs were washed 6 times with normal saline. Then, 200µL of the washed RBCs and 200µL of serum were incubated at 37°C for 45 minutes, allowing auto-adsorption of circulating autoantibodies onto the RBCs. This auto-adsorbed serum was then used for crossmatching. Simultaneously, thermal amplitude and monoclonal/polyclonal AHG testing suggested warm autoimmune hemolytic anemia (AIHA) with reactivity at 37°C and the IgG phase.
Crossmatching of 24 units yielded no compatible units. Hence, the best-matched units were issued, considering selecting units with reactions less than those of the autoantibody. Despite transfusing 4 units of PRBCs, her Hb levels did not improve.
Advanced Interventions
Given the lack of response to transfusions and increased creatinine levels, the patient underwent 5 cycles of plasma exchange and hemodialysis. Following these interventions, her Hb levels stabilized, and she responded to further blood transfusions.
3. discussion

                Autoimmune hemolytic anemia (AIHA) is characterized by the destruction of red blood cells (RBCs) due to autoantibodies, complement activation, and the involvement of activated immune cells, including macrophages and T lymphocytes. The immune system's components, such as autoantibodies, cytokines, complement, phagocytes, and lymphocytes, play significant roles in AIHA pathogenesis. (2)
AIHA can be classified into several serological types: warm autoimmune hemolytic anemia (wAIHA), cold agglutinin disease (CAD), mixed-type AIHA, and paroxysmal cold hemoglobinuria (PCH). (2) wAIHA accounts for approximately 75% of cases, involving IgG antibodies that bind to RBCs at 37°C, while CAD comprises about 15% of cases with IgM antibodies binding at lower temperatures. (4,5) Diagnosis primarily based on positive direct antiglobulin tests (DATs) and auto control to detect anti-RBC antibodies. (14)
Clinically, AIHA is often indicated by symptoms like jaundice and hepatosplenomegaly, with laboratory findings including increased reticulocyte counts, spherocytes, and positive DATs confirming the presence of immunoglobulins and/or complement on erythrocytes. (3)
             Sickle cell hemoglobinopathies are inherited disorders caused by a mutation in the β-globin gene, resulting in the substitution of valine for glutamic acid. This group includes sickle cell trait, a heterozygous condition that is generally , sickle cell-β-thalassemia, which combines features of both sickle cell disease and β-thalassemia, resulting in abnormal hemoglobin production and reduced β-globin synthesis This leads to severe anemia, fatigue, jaundice, vascular dysfunction, inflammation, oxidative stress, and hypercoagulability, with high levels of reactive oxygen species (ROS) contributing to membrane and protein damage (10,11). The prevalence rates is  0.47% for sickle cell-β-thalassemia, with crises triggered by factors like low oxygen, cold, or illness. (7,9)
            Pregnancy allows the fetus to develop without immune rejection, resembling an allograft. T helper cells, particularly Th2, promote immune tolerance, while Th1 and Th17 cells can trigger rejection. Successful pregnancies see Th2 cells producing IL-4 and IL-10, suppressing Th1 and Th17 responses, alleviating autoimmune symptoms. After childbirth, decreased Th2 cytokines can lead to increased Th1 and Th17 activity, potentially worsening autoimmune conditions that were stable during pregnancy. (2)
Thus, the modulation of immune responses during pregnancy and the postpartum period can have complex effects on autoimmune diseases, potentially offering temporary relief during pregnancy but leading to challenges in the postpartum phase. (2)
Pregnancy presents unique challenges for women with sickle cell disease (SCD) due to physiological adaptations that exacerbate SCD complications. These include cardiovascular changes, increased oxygen consumption, and alterations in plasma volume. These changes can lead to exacerbated anemia, cardiovascular stress, and complications such as vaso-occlusive crises. Pregnancy can also affect the placental circulation due to red cell sickling, endothelial damage, and chronic inflammation. (5,8)
            In AIHA, immune dysregulation, environmental triggers, and oxidative stress play pivotal roles. Autoreactive T and B cells are central to its pathogenesis. Elevated levels of Th17 cells, which promote inflammation, are observed in AIHA patients and correlate with disease activity. Imbalances between Th17 cells and Tregs, influenced by cytokine gene polymorphisms, are crucial. T follicular helper (Tfh) cells and T follicular regulatory (Tfr) cells play key roles in B cell differentiation and antibody regulation in autoimmune hemolytic anemia (AIHA). Environmental factors, such as infections and oxidative stress, further contribute to AIHA. Pregnancy can trigger AIHA, highlighting the complex interplay between hormonal changes and immune responses, which occurred in the above case. (3,12)
          Oxidative stress and free radicals link sickle cell anemia (SCA) to autoimmune hemolytic anemia (AIHA), especially during pregnancy and postpartum. SCA generates reactive oxygen species (ROS), exacerbating inflammation and RBC damage. Hormonal changes during pregnancy activate autoreactive T and B cells, increasing AIHA risk. In Postpartum, a decrease in Th2 responses may further predispose individuals with SCA to AIHA, highlighting the interplay between oxidative stress and immune modulation. (2,10,12)
Autoantibody frequency varies: 1% to 28.2% in β-thalassemia, 0.8% to 42% in sickle cell disease, and up to 61% in hereditary spherocytosis, with warm IgG antibodies found in about half of positive DAT cases. Triggers for autoantibody development include pregnancy, transfusions, infections, and surgery. Clinically significant AIHA is less common, with prevalence rates between 1.8% and 6.4%. (14) 
In SCA, an imbalance between Th17 and Treg cells leads to increased inflammation, with oxidative stress driving Th17 overactivation (3).
[bookmark: _Hlk177915968]            Treatment for AIHA varies based on its type and severity. First-line therapy typically involves prednisone (60–100 mg daily) for 2–3 weeks, followed by a taper over 3–6 months. This approach has an initial response rate of about 80%, with a 30–40% sustained remission rate after a year. Rituximab may be added for severe cases or used as a second-line treatment if steroids are ineffective, with a response rate of 70–80% in 3–6 weeks. Splenectomy is considered if rituximab fails, showing a 70% response rate. Other options include azathioprine, cyclophosphamide, and bortezomib, with limited evidence for high-dose cyclophosphamide or stem cell transplantation in ultra-refractory cases (3). Emergency treatments such as high-dose intravenous methylprednisolone, IVIG, and therapeutic plasma exchange are reserved for acute AIHA, with therapeutic plasma exchange potentially enhancing remission rates and improving hematological parameters. (13,14)


4. Conclusion

The coexistence of autoimmune hemolytic anemia (AIHA) with sickle cell anemia and β-thalassemia during pregnancy presents significant clinical challenges, including heightened risks of severe anemia and complications for both mother and fetus. Effective management requires a tailored approach that accounts for the physiological changes of pregnancy and the complexities of each condition.
Understanding the role of immune dysregulation and oxidative stress in AIHA is crucial for developing targeted therapies. Continuous monitoring and adjustments in treatment are essential, especially postpartum when the risk of exacerbation is high. Ongoing research is vital to improve management strategies and outcomes, enabling better care for affected patients and their infants. Through coordinated multidisciplinary efforts, healthcare providers can enhance the health and well-being of mothers and their children.
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