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Abstract Background: Knowing about the adequacy of blood transfusion is utmost important in beta Thalassemia major (TM) patients, which in the current setting involves a number of invasive/noninvasive diagnostic studies1-3. Materials and Methods: Based on our prior experience of increased tracer uptake in marrow of inadequately transfused patients of TM4,5 we planned a pilot study and prospectively evaluated 124 patients of TM (mean age 23.1 years) undergoing ERNA for LVEF estimation (with an additional whole-body planar imaging without any additional radiation exposure/cost). Thirty age-matched non-thalassemic patients (mean age 30.5) constituted the control population. Images were analyzed both visually/quantitatively for marrow uptake as well as hepatic perfusion. TM group was divided further into a group with normal/slight iron deposition (<7 mg iron/dry gm liver) and severe iron deposition (>7 mg/gm) as per T2* MRI of liver. Results: There was increased marrow uptake of the tracer in the TM group (mean 2.0±0.5; range 1.1-3.9) with no/minimal marrow uptake in the control group (1.2±0.1; range 1.1-1.4) with significant difference in the mean values (p<0.001). The degree of marrow uptake correlated with their degree of peripheral anemia as there was a moderate negative correlation (r= -0.6) with their hemoglobin (mean 9.0 ± 1.4) as well as other hematologic parameters like hematocrit, RBC count etc. The hepatic perfusion was significantly low in TM group (mean 108.1 ± 68.6) compared to the control group (187.5 ± 71.4) likely due to iron overload in TM patients (p<0.001). Hepatic perfusion differed significantly (p=0.002) in normal/slight iron deposition group (mean 140.6 ± 109.8) and group 2 severe iron deposition (95.2 ± 36.7) and there was a negative correlation between the perfusion in the liver and the degree of iron deposition (r=-0.3, p=0.02) suggesting that those with higher iron deposition in MRI had greater degree of derangement in perfusion. There was no such correlation in the control group. Conclusion: This pilot study demonstrates that evaluation of marrow uptake/hepatic perfusion feasible with 99mTc RBC-ERNA which has the potential of being a single & comprehensive low-cost adjunct imaging biomarker in TM patients and further prospective studies are needed to validate same. 
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Image
[image: C:\Users\DELL\Documents\Image WHC .tif]99mTc-RBC ERNA whole body images showing increased marrow uptake (arrows) in TM patients (A) while no uptake in marrow of control population (B) with box plots (B & C) showing significant difference in marrow uptake as well as hepatic perfusion among two groups. The correlation plot (D) between hemoglobin and marrow uptake show higher marrow uptake associated with low hemoglobin showing association with degree of peripheral anemia
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[image: F:\legal\SHELVIN\MY DOCUMENTS\photo & sign\jp325.jpg]Dr Shelvin Kumar Vadi (MD, Nuclear Medicine) is currently working as a senior resident in the department of Nuclear Medicine, PGIMER, a tertiary medical center and a research institute. He has published more than thirty research works in indexed international journals at a young age and is very much interested in the field of clinical hematology and is a young member of the European Hematolgy Association. 99mTc RBC ERNA study is done routinely in our departments in Thalassemia major patients to see for cardiac function and LVEF estimation due to risk of iron overload. The present pilot study explores its additional potential benefits to evaluate and quantitate degree of marrow hyper-activation as well as hepatic perfusion in these patients and the results show that it is quite feasible. If validated by further studies this low cost non-invasive imaging modality (done at cost of ~ 7.1 USD in our department) can reduce significant investigations as well as cost in these patients who are life-long dependent on blood transfusion. and iron chelation therapy
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