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            Abstract

            
               
Pregnancy in aplastic anaemia is rare and it may exacerbate bone marrow depression and cause deterioration, which can be life
                  threatening for both mother and child. It poses a great challengeto the haematologist as well as obstetrician as the management
                  of such cases challenges their skills in deciding the best treatment option for the patient. The first report of Aplastic
                  anemia in Pregnancy was publised by Ehrlich in 1888. Haemorrhage and sepsis due to pancytopenia are the mainfactors responsible
                  formortality in pregnant women with aplastic anemia. Treatment options are erythrocytes and platelet transfusions and immuno
                  suppressive therapy. Immunosuppressive agents or hemopoietic stem cell transplantation are contraindicated during pregnancy.
                  There is no universal agreement about the optimal treatment regime for this disorder in pregnancy, and supportive therapy
                  remains the mainstay of therapy. The present case report describes our experience with a patient with aplastic anaemia, who
                  was managed with intensive haematological support leading to delivery of a healthy baby.
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               Introduction

            Aplastic anaemia is a rare disease caused by destruction of pleuripotent stem cells in bone marrow with an annual incidence
               of 2 to 6/10,00,000.1 In contrast to the term 'aplastic anemia', suggesting suppression of erythropoetic cell lines, all cell lines may be affected.2 Depending on affected cell lines, aplastic anaemia is associated with fatigue, bleeding due to thrombocytopenia and recurrent
               infections due to neutropenia.3 The diagnosis 'aplastic anaemia' is confirmed by hypocellularity of the bone marrow. The remaining cells are morphologically
               unaffected without malignant infiltration. The first report of Aplastic anaemia in Pregnancy was publised by Ehrlich in 1888.
               This patient was pregnant and died 1 month after delivery, due to postpartum hemorrhage.4 Pregnancy associated aplastic anemia is rare but a life threatening disorder. Haemorrhage and sepsis due to pancytopenia
               are the major reasons for death in pregnant women with aplastic anaemia. Immunosuppressive agents or hemopoietic stem cell
               transplantation are contraindicated during pregnancy. Supportive care remains the first line treatment for pregnant women.
               Since only a handful of cases been reported so far, there is no clear guidelines established for the management of aplastic
               anaemia during pregnancy. Mortality in aplastic anaemia associated with pregnancy is 20-60%. The outcome in pregnancy is generally
               good owing to the recent advances in the supportive therapy, and up to 39% will have successful pregnancies.5 
            

            
                  Pathophysiology in Pregnancy

               Pathophysiological mechanisms underlying the association between Aplastic Anaemia and pregnancy have not been clearly elucidated.
                  It is known that estrogens increase plasma volume in pregnancy more than red-blood-cell production, resulting in anemia of
                  pregnancy. It has been postulated that hormonal influences may contribute to worsening of blood counts in pregnant patients
                  with Aplastic anemia, but the exact mechanism and causes are still unclear.6, 7 Animal models have provided some insight into mechanisms for altered maturation and proliferation of blood cells in pregnancy.
               

            

         

         
               Case Presentation

            23 years old primi presented to our centre at 7 weeks and 4days period of gestation, with history of recently diagnosed aplastic
               anemia. After around 3 months of marriage, the patient had developed severe urinary tract infection, associated with chills
               and rigor for which she was evaluated. Her routine laboratory tests showed pancytopenia wherein the Haemoglobin was 7gm/dl,
               WBCs 3600cells/dl, Platelets 37,000. Three units of Packed Red blood cells were transfused and hematologist opinion was obtained.
               Iron, Ferritin & TIBC were found to be normal. Bone marrow biopsy showed ahypocellular bone marrow, Dyserythropoiesis & absent
               iron storage. A bone marrow biopsy confirmed the diagnosis of aplastic anemia. Patient had regular antenatal checkups, NT
               scan, First trimester screening, Anomaly Scan and serial growth scans were all found to be normal throughout. Her pregnancy
               was managed with a multidisplinary approach. Myelodysplastic syndrome panel by FISH was Normal. Chromosomal analysis showed
               Normal female karyotype 46XX. Hematologist advised blood count every 2 weeks, 2 units of packed red blood cells transfusion
               if Haemoglobin < 8gm/dl, 4 units of platelets when Platelet count < 20,000. According to the Hematologist's advice, patient
               was managed accordingly.
            

            
                  
                  Figure 1

                  BM Biopsy –Hypocellular, increased fat spaces
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                  Table 1

                  Haematological profile

               

               
                     
                        
                           	
                              
                           
                            Date 
                           

                           
                        
                        	
                              
                           
                            GA

                           
                        
                        	
                              
                           
                            Hb

                           
                        
                        	
                              
                           
                           
                              Platelet
                              
                           

                           
                        
                        	
                              
                           
                            WBC 
                           

                           
                        
                        	
                              
                           
                            Blood transfusion 

                           
                        
                     

                     
                           	
                              
                           
                            3/12/2019

                           
                        
                        	
                              
                           
                            7+4 weeks

                           
                        
                        	
                              
                           
                           12.7

                           
                        
                        	
                              
                           
                           37000

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            20/12/2019

                           
                        
                        	
                              
                           
                            10weeks

                           
                        
                        	
                              
                           
                           10.6

                           
                        
                        	
                              
                           
                           45000

                           
                        
                        	
                              
                           
                            3840

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            02/01/2020

                           
                        
                        	
                              
                           
                            12wks

                           
                        
                        	
                              
                           
                           9.1

                           
                        
                        	
                              
                           
                           58000

                           
                        
                        	
                              
                           
                           2670

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            14/01/2020

                           
                        
                        	
                              
                           
                            13+3wks

                           
                        
                        	
                              
                           
                           7.1

                           
                        
                        	
                              
                           
                           60000

                           
                        
                        	
                              
                           
                           4000

                           
                        
                        	
                              
                           
                            2 PRBC

                           
                        
                     

                     
                           	
                              
                           
                            05/02/2020

                           
                        
                        	
                              
                           
                            16+4wks

                           
                        
                        	
                              
                           
                           7.7

                           
                        
                        	
                              
                           
                           50000

                           
                        
                        	
                              
                           
                           3900

                           
                        
                        	
                              
                           
                            2 PRBC

                           
                        
                     

                     
                           	
                              
                           
                            19/02/2020

                           
                        
                        	
                              
                           
                            18+4wks

                           
                        
                        	
                              
                           
                           8.3

                           
                        
                        	
                              
                           
                           50000

                           
                        
                        	
                              
                           
                           3800

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            28/02/2020

                           
                        
                        	
                              
                           
                            19+6wks

                           
                        
                        	
                              
                           
                           6.8

                           
                        
                        	
                              
                           
                           50000

                           
                        
                        	
                              
                           
                           4000

                           
                        
                        	
                              
                           
                            2 PRBC

                           
                        
                     

                     
                           	
                              
                           
                            29/03/2020

                           
                        
                        	
                              
                           
                            23wks

                           
                        
                        	
                              
                           
                           6.7

                           
                        
                        	
                              
                           
                           38000

                           
                        
                        	
                              
                           
                           4500

                           
                        
                        	
                              
                           
                            2 PRBC

                           
                        
                     

                     
                           	
                              
                           
                            08/04/2020

                           
                        
                        	
                              
                           
                            25+4wks

                           
                        
                        	
                              
                           
                           7.5

                           
                        
                        	
                              
                           
                           26000

                           
                        
                        	
                              
                           
                           4200

                           
                        
                        	
                              
                           
                            1 PRBC

                           
                        
                     

                     
                           	
                              
                           
                            15/04/2020

                           
                        
                        	
                              
                           
                            26+4wks

                           
                        
                        	
                              
                           
                           7.2

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            1 PRBC

                           
                        
                     

                     
                           	
                              
                           
                            27/04/2020

                           
                        
                        	
                              
                           
                            28+2wks

                           
                        
                        	
                              
                           
                            6.5

                           
                        
                        	
                              
                           
                           30000

                           
                        
                        	
                              
                           
                           3900

                           
                        
                        	
                              
                           
                            2 PRBc

                           
                        
                     

                     
                           	
                              
                           
                            28/5/2020

                           
                        
                        	
                              
                           
                            32+3wks

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                           40000

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

            According to hematologist advise patient was transfused with PRBC and platelets to maintain Haemoglobin> 8gm/dl, platelet
               > 20,000 to prevent the serious consequences of thrombocytopenia and anaemia in the mother and fetus. Decision for elective
               delivery by caesarean was planned at 35 weeks + 3 days of gestation. Antenatal steroids were given for fetal lung maturity.
               Patient was transfused with 4 units of random donor platelets & 1 unit of PRBC prior to delivery. Platelet refractoriness
               was checked. Platelets after one hour -80,000. Patient did not have platelet refractoriness. Post transfusion Haemoglobin
               was 9.9 gm/dl and platelet - 70,000. Elective lower segment caesarean section was done at 35 weeks and 5 days with 4 units
               of platelets on flow under antibiotic coverage. An alive male baby weighing 2.470 kgs was born with good APGAR SCORE. There
               as no PPH. Histopathology of placenta showed Umblical cord with Three blood vessel and placenta had congestion. Intraoperative
               and post operative period were uneventful.
            

            
                  
                  Table 2

                  Post operative period profile

               

               
                     
                        
                           	
                              
                           
                            POD

                           
                        
                        	
                              
                           
                           
                               Hb
                              
                           

                           
                        
                        	
                              
                           
                           
                               Platelet
                              
                           

                           
                        
                        	
                              
                           
                           
                               TC
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            POD - 0

                           
                        
                        	
                              
                           
                            9.9

                           
                        
                        	
                              
                           
                            1,00,000

                           
                        
                        	
                              
                           
                            7100

                           
                        
                     

                     
                           	
                              
                           
                            POD - 1

                           
                        
                        	
                              
                           
                            9.0

                           
                        
                        	
                              
                           
                            1,00,000

                           
                        
                        	
                              
                           
                            5700

                           
                        
                     

                     
                           	
                              
                           
                            POD - 2

                           
                        
                        	
                              
                           
                            8.9

                           
                        
                        	
                              
                           
                            1,00,000

                           
                        
                        	
                              
                           
                            6200

                           
                        
                     

                     
                           	
                              
                           
                            POD- 3

                           
                        
                        	
                              
                           
                            9.2

                           
                        
                        	
                              
                           
                            1,00,000

                           
                        
                        	
                              
                           
                            5500

                           
                        
                     

                  
               

            

            Patient was discharged on 4th Post operative day with Haemoglobin of 9 gm /dl and platelets – 100,000 in stable condition.
            

         

         
               Discussion

            Little research has been published about therapy for aplastic anemia during pregnancy. In fact, only case reports and series
               with small sample sizes are available. The annual incidence of aplastic anemia is 2 to 6 per million population per year.
               In some parts of Asia, the incidence is higher. It is believed that the increased incidence of aplastic anemia in Asia is
               due to exposure to toxic substances rather than genetic disorder. Although rarely encountered during pregnancy, it may exacerbate
               bone marrow depression and cause deterioration. Hence aplastic anemia is a grave complication. The relation between the pregnancy
               and aplastic anemia is still unclear. Causes include drugs and other chemicals, infections, irradiation, leukaemia, immunological
               disorders, and inherited conditions such as Fanconi anaemia and Diamond-Blackfan syndrome.8, 9 Bone marrow transplantation (BMT) has been reported to be the most effective treatment, with a 5-year survival of 56-89%.1 However, BMT is contraindicated during pregnancy because it requires high-doses of immunosuppressive agents or radiation
               therapy, which would be toxic to the fetus.10 But there are several case reports of successful pregnancies in women who had undergone bone marrow transplantation.11 There is no universal agreement over the optimal management of aplastic anaemia in pregnancy. 
            

            The maternal complications of aplastic anaemia in pregnancy are haemorrhage and infection and foetal complications are growth
               restriction and even intrauterine death. Other antenatal complications that occur due to placental vascular etiologies are
               abortion, preeclampsia, still birth and preterm birth.12 Fortunately our patient didn’t develop any of these complications we did not encounter haemorrhage either during caesarean
               or in the postpartum period. Earlier case reports in 1989 by Aitcheson et al proposed termination of pregnancy in the first
               trimester for patients with aplastic anemia.10 But now, supportive measures are improving with the availability of better transfusion services and hence pregnancies should
               be maintained as long as the health of the mother is not seriously affected. Good supportive care and blood transfusion resulted
               in Successful outcome of our patient and literature supports this. The benefit of transfusions to prevent bleeding should
               be weighed against the likelihood of developing HLA antibiodies and hemochromatosis in the mother.13  Perhaps the mainstay of the management of aplastic anaemia in pregnancy is supportive therapy with blood and blood products.14 If the patient does not respond sufficiently then antithymocyte immunoglobulin, cyclosporine and steroids should be started.15, 16

            Maintaining adequate hemoglobin level of more than 8 g/dl and platelet count more than 20,000/cmm is necessary. Prophylactic
               measures like Prophylactic platelet transfusion analgesics and antibiotic coverage should be ensure during  delivery. Assisted
               second stage of labour in casesof vaginaldelivery and avoiding perineal infection in post partum period will result in good
               prognosis. At present, It is possible to have a successful outcome in moderately severe aplastic anaemia and severe thrombocytopenia
               through pregnancy with recent advances in supportive care and blood transfusion.
            

         

         
               Conclusion

            Aplastic anaemia is a serious condition which may manifest during pregnancy. The seriousness depends on the degree of bone
               marrow suppression. Most pregnant patients will have full-term pregnancies with a healthy child with supportive care. Fortunately,
               aplastic anaemia has a low mortality due to treatment. We cannot draw any conclusions regarding the optimal therapies other
               than supportive therapy for patients with aplastic anaemia in pregnancy depending on few case reports. A multidisplinary -
               team approach to the management of aplastic anemia in pregnancy involving the obstetrician, the hematologist, Anaesthetist
               and neonatologist is necessary to Coordinate antenatal care, Optimize maternofetal outcomes & Plan peripartum interventions.
               This case report shows that with good supportive care and blood transfusion we can achieve successful outcome in our pregnant
               women with aplastic anemia.
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