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內容摘要：

由於這20年來進行骨髓移植獲得成功的人數逐年上昇，因此長期的後遺症逐漸受到大家的手視，人們發現骨髓移植成功後內分泌功能不良的情形十分常見，尤其是甲狀腺功能不良最為普遍，粗估大約佔骨髓移植病人的40%左右。甲狀腺功能不良隨著骨髓移植後的追蹤時間的增長而增加，造成甲狀腺功能不良的機制不明，但可能的原因包括第一、正常的變異；第二、骨髓移植後的Euthyroid sick syndrome，顯示病人有嚴重的疾病狀況進入恢復期；第三、骨髓移植後的病毒感染造成甲狀腺發炎；第四、骨髓捐贈者，本身可能罹患自體免疫性甲狀腺疾病，於骨髓移植後影響到病人造成甲狀腺功能不良；第五、骨髓移植前的放射線治療，可能傷害到甲狀腺，造成甲狀腺功能不良。但是由於目前骨髓移植前的處理，大部份都已經不採用放射線作前置處理，陸陸續續還是有甲狀腺功能不良的病例出現，因此甲狀腺功能不良值得進一步去探討。台灣並沒有相關的研究，因此值得我們去了解甲狀腺功能不良，在骨髓移植病人的盛行率，及相關危險因子。

目的:
海洋性貧血散佈於世界各地，是世界上最常見的單一基因性疾病，治療及預防β型重度海洋性貧血是國內公共衛生學上的重要課題之一。定期輸血及使用排鐵劑雖然改善了病人的生活品質並延長了病人的生命，卻無法真正治癒病人。目前唯一能真正治癒病人的方法為骨髓移植。目前國內β型重度海洋性貧血骨髓移植手術的成功率約90％，比起歐美先進國家並不遜色。國外的研究報告指出，骨髓移植手術成功後的β型重度海洋性貧血病患，其內分泌疾病的發生率偏高，尤其是甲狀腺功能不良，因此，調查骨髓移植後甲狀腺功能不良的情形及其相關的影響因子，對病人的癒後有幫助，但是由於相關的研究在國內未曾進行，所以能夠有機會到美國哈佛大學做短期的研究，會有很大的幫助，因此本人於六月份前往波士頓進行一個月的短期研究。
過程：

經過長期的飛行之後，抵達哈佛大學，在那裡跟隨Dr. Tun-Hou Lee和Dr. Vlardimir Novisky，進行基因的相關研究，原因是因為我們認為甲狀腺功能低下可能和自體免疫有關係，而自體免疫往往受到遺傳因子的影響，因此學習如何進行基因的相關研究，將有助於解開這個問題。我們也於臨床上實際遇見骨髓移植後甲狀腺功能不良的病人，所以我們可以針對個案進行嚴謹的實驗探討。在那邊的研究助理Kimberly Kea，給我很大的幫助，指導我如何進行基因的檢測及所有的流程，每一個步驟都需要花費許多的時間，我也深深地感受到基礎研究的困難，在那裡每個人工作都非常的緊張，只有短暫的時間可以坐下來一起討論問題，但是經過這樣短期密集的訓練，我覺得獲益良多。時間過的很快，一轉眼一個月就過去了，在各位老師的祝福之下就回來台灣繼續醫院的工作。
心得：

美國的研究環境比台灣好很多，大家都是團隊研究，而且組織分明，一個團隊當中有領導人，有資深的研究人員，有博士後研究員，有研究生，及研究助理，因此在做研究的同時，可以有很好的連繫及討論的空間，領導人可以給直接進行研究的伙伴意見及方向，因此容易得到好的結果。美國的研究經費充足，可以吸引來自世界各地的人才進行研究，只要研究的結果是好的，都很願意支持，並且在實驗室裡面，我也見到來自各國的研究生，及像我一樣的短期研究人員，我深深覺得美國是以世界強權自居，希望能夠在科學上扶持其他的國家，我也因此受惠良多，也寫出了一篇研究報告。

來到這裡是進行基因與自體免疫對骨髓移植後甲狀腺功能不良的影響。由於這20年來進行骨髓移植獲得成功的人數逐年上昇，因此長期的後遺症逐漸受到大家的重視，人們發現骨髓移植成功後內分泌功能不良的情形十分常見，尤其是甲狀腺功能不良最為普遍，粗估大約佔骨髓移植病人的40%左右。但是造成的機制不明，國內對這個問題沒有經驗，我們從臨床的觀察發現最可能的原因是基因與自體免疫。因此能夠有這個機會來美國學習，個人非常的珍惜。希望這一次短期的研究，對國內將來相關的大型研究能提供經驗。

建議：

經過這一次短期研究的經驗，我覺得政府應該除了提供經費之外，要與國外各大研究機構建立長期交流的管道，每年選派適當的人選到該國進行研究。這樣我們才有辦法了解國外目前最先進的研究情況，並從而建立國內研究人員的競爭力。
附件一

哈佛大學實驗室短期研究之研究報告
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Autoimmunity and Adoptive Transfer of Autoimmunity in Hypothyroidism post-BMT

進修人員: 陳鵬升 (衛生署桃園醫院內科)

指導老師:  Dr. Tun-Houle Lee (哈佛大學公衛學院)
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一起工作的研究助理

Introduction 

With the increase in the number of allogeneic bone marrow transplants (BMT) performed over the last two decades, long-term sequelae of transplantation have become evident. Among the endocriologic complications, thyroid dysfunction is relatively frequent following BMT (1-5). The frequency of hypothyroidism was found to be as high as 40% (6-9), and it appeared to increase with the duration of posttransplant follow-up. Posttransplant thyroid dysfunction is now recognized as a late complication of transplantation with their development occurring 1-4.2 years thereafter. There are a number of postulated mechanisms that could lead to abnormalities of thyroid function post-BMT (10-12). First, thyroid hormone values above a quoted laboratory normal range will be seen in a small percentage of healthy subjects. Euthyroid sickness with an associated increase in TSH levels is also a well-recognised phenomenon as patients recover from severe illness, Third, during the BMT procedure itself virally induced inflammatory thyroiditis (eg CMV reactivation) or the adoptive transfer of antithyroid antibodies (or T cells) from the donor, even when using the CD34+ selection procedure, can cause thyroid dysfunction Fourth, autoimmune thyroiditis, although uncommon in young children, is the commonest cause of primary hypothyroidism in the general population. Fifth, hypothyroidism post-BMT is usually associated with TBI given pre-BMT, and conditioning with chemotherapy without TBI is often considered as less likely to predispose to hypothyroidism post-BMT. However, reports of thyroid dysfunction occurring after chemotherapy-only based conditioning demonstrate that irradiation of the thyroid gland is not the only factor responsible. Inflammatory thyroiditis secondary to GVHD-induced damage is a potential cause of subtle thyroid dysfunction post-BMT. GVHD may stimulate and suppress the immune system, the latter due to either direct immunosuppressive effects or as a consequence of treatment, which may also affect endocrine function. Because the prevalence of thyroid dysfunction post-BMT is unknown in Taiwan, our aim is to present the hypothyroidism post-BMT and wish to determine the incidence and risk factors in patients post-BMT.
Case presentation

A 10-year-old girl was diagnosed with β-thalassemia major in 1996. An allogeneic BMT was successfully performed from a HLA-matched sibling donor in March 2001. Pre-BMT conditioning consisted of the administration of busulphan, cyclophosphamide and anti-thymocyte globulin. No GVHD developed. Evidence of engraftment with erythroid hyperplasia was confirmed on marrow aspiration 31 days following BMT.

Weight gain, poor linear growth, puffy face and poor school performance were evident by February 2004. A thyroid function profile conducted at that time showed a FT4 of 0.42 ng/dL, T4 of 1.82μg/dL and a TSH that exceeded 75μIU/mL. The assay for TSH receptor antibody was positive with 97.8 percent inhibition observed. The titer for microsomal antibody was 1:20480. Overt hypothyroidism was diagnosed. 

The patient’s condition improved upon receiving Eltroxin therapy. In seeking the patient’s family history, clinicians learned that her mother’s grandmother had a huge goiter. This prompted the consideration of autoimmunity in the genesis of hypothyroidism. A more detailed family study revealed the presence of thyroid autoantibody in the patient’s mother (Fig 1).

Discussion

Autoimmunity or the adoptive transfer of autoimmunity has been proposed as possible mechanisms for the development of hypothyroidism after BMT (13,14). Indeed, there is a genetic component to autoimmune thyroid disease. A dominant pattern of thyroglobulin and thyroid peroxidase antibodies has been observed in families without overt clinical presentation of autoimmune thyroid disease. This demonstrates that the generation of a B cell immune response to thyroid antigens is not sufficient to cause hypothyroidism, with other immune system factors being necessary (15). In our patient with ex-thalassemia major, hypothyroidism likely resulted from the transfer of donor lymphoid cells, which were activated by the allogeneic BMT. 
The prevalence of autoimmune thyroid disease increases with advancing age. Despite normal thyroid function tests and no existence of thyroid autoantibodies, the possibility of autoimmune thyroid disease for the sibling donor is still very high. Hence, close follow-up is necessary. In the report of Slatter et al, 50 percent of the patients presenting with clinical hypothyroidism post-BMT had thyroid autoantibodies (16), which might be attributed to adoptive transfer of autoimmunity. Despite the thyroid function tests were normal among the donors (including parents), no data about donor thyroid autoantibodies were provided. 
In light of the present case and the implied involvement of thyroid autoantibodies in past cases of hypothyroidism, we suggest that the examination of patients, donors and parents for autoantibodies is a prudent course. If positive findings are observed, careful follow-up for thyroid function should be arranged after BMT.
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Figure 1. Summary of the family history of the patient for indications of hypothryoidism. Thyroid function tests were not performed in grandparents.
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	Patient. Microsomal antibody 1: 20480, TBII: 97.8%, clinical hypothyroidism

	
	Mother: Microsomal antibody 1: 10240, normal thyroid function tests

	
	Donor: No thyroid autoantibody, normal thyroid function tests

	
	Grandmother: presence of huge goiter.


附件二

行政院及所屬各機關出國報告提要

系統識別號

出國報告名稱：





頁數  含附件：是  否

論骨髓移植後之甲狀腺功能不良與自體免殳疫之相關性

出國計畫主辨機關/聯絡人/電話

衛生署桃園醫院/陳鵬升醫師/03-3699721-2178

出國人員姓名/服務機關/單位/職稱/電話

陳鵬升醫師/衛生署桃園醫院/內科/主治醫師/03-3699721-2178

出國類別：□1考察□2進修■3研究□4實習□5其他

出國期間：93.6.14~93.7.13

出國地區：美國

報告日期：93.10.8

分類號/目：

關鍵詞：Bone marrow Transplantation, Hypothyroidism, autoimmunity

附件三

行政院及所屬各機關出國報告審核表

出國報告名稱：論骨髓移植後之甲狀腺功能不良與自體免疫之相關性

出國計畫主辦機關名稱：衛生署桃園醫院

出國人姓名/職稱/服務單位：陳鵬升/主治醫師/內科

出國計畫主辦機關審核意見：

· 1. 依限繳交出報告

· 2. 格式完整

· 3. 內容充實完備

· 4. 建議具參考價值

· 5. 送本機關參考或研辦

· 6. 送上級機關參考

· 7. 退回補正，原因：

□(1)不符原核定出國計畫

□(2)以外文撰寫或僅以所蒐集外文資料為內容

□(3)內容空洞簡略

□(4)未依行政院所屬各機關出國報告規格辦理

□(5)未於資訊網登錄提要資料及傳送出國報告電子檔

· 8. 其他處理意見：

層轉機關審核意見：

· 同意主辦機關審核意見

□全部  □部份________

· 退回補正，原因：_________

· 其他處理意見：

說明：

1、 出國計畫主辦機關即層轉機關時，不需填寫「層轉機關審核意見」

2、 各機關可依需要自行增列審核項目內容，出國報告審核完畢本表請自行保存。

3、 審核作業應於出國報告提出後二個月完成。

