
T细胞斑点检测结核感染  ---21世纪结核诊断解决方案



目前应对结核的方法

疫苗接种
• 卡介苗接种作用有限，在有些国家仍然使用。
• 新的结核疫苗迫切需求，但目前没有任何新的产品。
• 即使现有的研究均能得到最终的疫苗产品，要变成常规使

 
用至少还需要20年。

活动性结核的诊断和治疗
• 鉴别活动性病理
• 诊断手段有限（皮试、涂片、培养、X光）

• 药物化疗
• 治疗至少需要6个月。

• 在发展中国家主要进行活动性结核病控制，使总体发病例

 
数量不增加。

潜伏性结核的诊断和治疗
• 是发达国家进行结核控制的关键。
• 在结核感染者转为活动性结核病并传染其他人前发现患者。
• 对潜伏性结核患者的治疗更简单更有效。

Presenter�
Presentation Notes�
Choice: To demonstrate where we are now and the problems faced with both active and latent TB detection and treatment

Messages:

 The efficacy of BCG vaccination is variable at best and new vaccines are some time away

 We need new vaccines to cover different needs, for example, to prevent infection, to prevent progression of latent infections to active disease and another to assist in the treatment of active disease. It is unlikely that we will have one new vaccine to cover all eventualities

 Diagnostic methods need to be improved and they need to be sufficiently sensitive to detect active and latent disease and infection in a wide range of patient groups especially those with poor immune responses�



• 大量的潜伏性结核患者是
 新发结核病例的主要来源。

• 如果要降低活动性结核患
 病，必须先减少潜伏感染
 者数量。

• 潜伏感染的人群数量非常
 庞大。

• 潜伏患者人数的增长可能
 导致局部临床爆发。

• 因此，我们需要通过努
 力，鉴别并治疗这些潜伏

 期的结核患者。

如何才能真正的消除结核病?
- 8 百万新发病例/年
- 仅仅是冰山露出的1角

- 隐藏的潜伏感染者
-2 0亿人

Presenter�
Presentation Notes�
Choice: An excellent depiction of the problem of TB eradication

Messages:

 Besides treating those with the active disease, we need to address the latent infected population as this is continuing to contribute to the active TB numbers

 Need updated detection technology to ensure we have a better chance of detecting latents

�



结核潜伏感染的诊断

• 潜伏感染的诊断仍然依赖于1 
百多年前发明的皮肤试验。

• 低特异性: 与卡介苗接种和其

 他环境分枝杆菌感染有交叉。

• 低灵敏度: 活动性结核病
 患者中灵敏度为75-90% (在
 播散性结核、HIV患者及免疫功能

 低下患者中较低，无潜伏性结核感

 染灵敏度数据）。

• 需要患者回访。

• 操作人员导致差异较大（接种及读

 数）。

• 导致局部炎症与疤痕。
皮试使用60周年纪念照片.
(Canada 1957)

Presenter�
Presentation Notes�
Choice: To demonstrate that one of the current diagnostic tests is archaic

Messages:

 This is an outdated test

 It demonstrates poor performance characteristics

 Subject to patient compliance, subjective interpretation of result and is also not patient friendly�



基于T淋巴细胞 检测结核病的原理

• 结核杆菌: 胞内感染病源体, 感染后非常难治

• 机体对结核杆菌的体液免疫（抗体）较弱

• 结核杆菌感染激发机体产生较强的Th1细胞介导的
 细胞免疫应答

• 因此，结核杆菌特异的T淋巴细胞可以作为结核感
 染的精确检测指标。

Presenter�
Presentation Notes�
Choice: Thought process for platform development

Messages:

 MTB is not easy to isolate

 A poor MTB antibody response would tend to lead you away from an ELISA based method. A much more sensitive method is needed.

 A method choice based around a stronger reaction to infection is preferable and was postulated that MTB-specific T-cells would offer that option�



快速T细胞计数技术
 体外酶联免疫斑点技术ELISPOT (T-SPOT.TB*)

阴性结果

阳性结果

• 在单细胞水平检测细胞因子分泌

• 每一个斑点代表一个与相应抗原反

 应的单个细胞

• 快速 (体外试验)
– 培养过夜
– 检测效益T 细胞

– 无放射性

T-SPOT.TB Dr. Ajit Lalvani 发明的用于临床检测的简化的ELISPOT技术



Presenter�
Presentation Notes�
Choice: Summary of the T-SPOT.TB assay protocol

Messages:

 Six step procedure

 Shows the end-point of the assay in terms of T-cell detection where each spot represents the footprint of one T-cell

 One of the fundamental differences between ELISPOT and ELISA is that ELISPOT harvests and washes the PBMCs in the sample�



ELISPOT是直接检测血液中抗原特异T淋巴细胞的最灵敏方法

• ELISPOT可以检出数个有反

 
应的T细胞

使用T细胞克隆进行ELISPOT和ELISA灵敏度比较，
David Lewinsohn, Oregon Health and Science University, Portland.

• 而 ELISA 至少需要 4,000有

 
反应的 T 细胞才能检测

Presenter�
Presentation Notes�
Choice: Graphically depicts the differences between the platforms

Messages:

 ELISPOT and ELISA are two different platforms

 ELISPOT exhibits greater sensitivity as can be seen from the graphs

 Enhanced sensitivity is a plus in many patient cohorts where ELISA may be less than effective especially if a rule out result is desired�



结核感染T细胞斑点检测试剂

---简便.可信.准确



T细胞斑点检测试剂盒

Presenter�
Presentation Notes�
Choice: Illustrates that we have two pack formats and that we are offering a lab test

Messages:

 We are offering a lab test

 We offer this test in two formats – one for higher workloads and the other for a more flexible workload�



• 已知最敏感的T细胞检测技术

• 最新的科技，操作简单

• 血液检查，无需患者回访

• 已知全球最精确的结核检测技术

• 不受卡介苗接种影响

• 在已知患者试验中的高灵敏度和高特异性

• 应对各种不同免疫功能患者，均可以产生高质量结果

• 检测结果基本不受免疫抑制影响

• 非常低的灰区结果（需要重复试验患者）

T细胞斑点检测试剂盒

简
便

可
信

准
确

Presenter�
Presentation Notes�
Choice: Ably demonstrates what our assay offers to the lab and clinician

Messages:

 Simple patient and lab friendly assay

 Very high percentage of reportable results across all patient groups

 High performance characteristics reportted for both sensitivity and specificity�



• 试剂盒中采用的两个抗原 (ESAT-6 & CFP 10) 均来自结核分枝杆菌基因组 RD1 区域

• 所有的卡介苗均缺失RD1 区基因

• 因此，结核感染T细胞斑点试剂盒不会受卡介苗接种影响

• 大多数环境分枝杆菌也缺失RD1区基因（仅结核分枝杆菌复合群存在RD1区）

T细胞斑点试验的高特异性

Presenter�
Presentation Notes�
Choice: Antigen selection for specificity

Messages:

 Reason for antigen selection

 Minimises cross reactivity

 Provides reliable results across patient groups

 Because focussing on just 2 antigens, the assay needs to have high sensitivity�



T细胞斑点试验的高灵敏度

• T-SPOT.TB 检测单个反应细胞
– 可以检测样品中每一个反应的T细胞

– 即使在免疫功能低下的患者，只要单个的T淋巴细胞有反

 应，也同样可以被检出

• T-SPOT.TB 检测所有类型的T细胞亚型:
– CD4 和 CD8 T细胞均被检测

– 即使HIV患者中CD4 T 细胞被清除，只要CD8细胞有针对

 抗原的反应，也同样被检出

高灵敏度的技术结合高特异性的抗原，确保了T- 
SPOT.TB试剂盒的优异表现

Presenter�
Presentation Notes�
Choice: Important to show that this different platform has a very high demonstrable level of sensitivity even in difficult patient groups where an ELISA approach may not bring the same level of performance

Messages:

Our assay maintains a very high standard of performance across a range of immunocompromised patient groups

 Even where the CD4 count is low, our assay can also detect CD8

 Reasons why a T cell detection platform was chosen as opposed to an ELISA method�



实验操作过程



第一步：细胞的制备

• 使用BD公司 Vacutainer 
CPT™ 进行血液采集

• 试管离心

• 分离外周单个核细胞层

• 细胞洗涤和计数

• 在96孔培养板内加入细胞

• 在培养板内分别加入抗原及
 对照

• 培养过夜



第二步 – 斑点形成

• 洗涤培养板

• 加入检测试剂孵育60分钟

• 洗涤培养板

• 加入底物液，孵育7分钟

• 培养板洗涤并干燥

阴性

阳性



第三步：斑点计数

• 可以使用放大镜或显微镜进行斑点计数

• 也可使用自动ELISPOT 计数仪

Above: Automated T-SPOT plate reader
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