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HIV合并结核患者CD4+T细胞数、抗逆转录病毒治疗时机选择与结核
相关免疫重建炎症综合征关系的Meta分析
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摘 要：目的 系统评价艾滋病合并结核（TB-HIV）患者CD4+T细胞数、抗逆转录病毒疗法（ART）治疗时机选择

与结核相关免疫重建炎症综合征（TB-IRIS）的关系。方法 检索PubMed和 EMBASE数据库 1980年 1月-2019年 12月

英文文献，使用 R 语言 Meta 程序包 V3.3.2 进行分析。结果 该次分析共纳入 10 个 RCT 研究共 5 226 个研究对象。

Meta分析结果显示低CD4+T细胞数和早期ART治疗可增加TB-IRIS发生率。结论 CD4+T细胞数和接受ART治疗时

机可影响TB-IRIS的发生率。

关键词：CD4+T细胞；抗逆转录病毒疗法；人类免疫缺陷病毒；Meta分析
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Association between CD4+T cells, antiretroviral therapy timing and tuberculosis-associated

immune reconstitution inflammatory syndrome in HIV patients with tuberculosis: a Meta analysis

LI Xiao-liang, LI Pei-zhu, LIN Jiao-ru, GAO Zhong-ai, ZHANG Jing (Department of Occupational Health, Zhuhai

Center for Chronic Disease Control, Zhuhai 519000, China)

Abstract: Objective To evaluate the association between CD4+ T cells, antiretroviral therapy (ART) timing and

tuberculosis-associated immune reconstitution inflammatory syndrome (TB-IRIS) in HIV patients with tuberculosis using a

Meta analysis. Methods The English literatures between January 1980 and December 2019 were retrieved on PubMed and
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EMBASE, and analyzed using Meta package V3.3.2 in R. Results Ten RCT studies and 5,226 objects were included. Meta

analysis showed that lower CD4+ T cells and early ART increased incidence of TB-IRIS. Conclusion CD4+ T cells and

ART timing may affect the incidence of TB-IRIS.

Key words: CD4+ T cells; antiretroviral therapy; human immunodeficiency virus; Meta analysis

结核(TB)是艾滋病(HIV)患者最常见的死因之

一，大约 1/3的 HIV 患者死因是 TB [1]。CD4+T细胞计

数>350个/μL且不使用抗逆转录病毒疗法(ART)的艾

滋病合并结核(TB-HIV)患者死亡风险在 16%~37%[2]。

一些在开始结核病治疗的 TB-HIV患者中，虽然血浆

HIV-RNA 水平显著下降、外周血 CD4+T 细胞计数显

著升高，但临床症状却不断加重，这种现象被称作结

核相关的免疫重建炎症综合征（TB-IRIS）。WHO 目

前的指导原则是：CD4+T 细胞数<50 个/μL 时开始抗

结核治疗，并在结核治疗开始后的 8周内开展ART治

疗[3-4]。CD4+T细胞基数达到多少时开始结核治疗，以

及是前期还是延后使用 ART 治疗尚未明确，为此我

们开展了本次Meta分析。

1 资料和方法

1.1 资料来源

通过PubMed和 EMBASE数据库检索文献，语言

限定为英语，时间限定为 1980年 1月－2019年 12月，

研究类型限定为 RCT，主要研究内容至少包含：低

CD4 T 细胞基数（<50 个/μL）和高 CD4 T 细胞基数

（≥50 个/μL）的比较，或前期ART治疗（≤28 d）与延后

ART 治疗（>28 d）的比较，主要研究结果至少包含

TB-IRIS发生率。

1.2 方法

数据由课题组 2 位成员独立提取，事后比对，不

一致时采取双方协商交第三人辅助判定。提取内容

包括：研究设计类型、人口学特征以及主要结果指标

（TB- IRIS发生率、死亡率）。

1.3 统计学处理

统计软件选用R语言（3.3.2版，“meta”程序包）。通

过森林图、tau2检验以及 I2统计量评估研究的异质性。

2 结果

2.1 基本特征

初步检索文献261篇，经过摘要评估、全文评估排

除：研究因为主要结果不包括TB-IRIS被排除（4个)[5-8]，

研究主要结果不能按低CD4 T细胞基数（<50个/μL）和

高CD4+T细胞基数（≥50个/μL）的比较，或前期ART治

疗（≤28 d）与延后ART治疗（>28 d）的比较被排除（15

个）[9-23]；研究和之前研究重复（4个）[24-27]。最终10篇文

献纳入本次Meta分析[28-37]。本研究纳入10例的地理范

围、研究人数、平均随访时间、年龄、BMI与基线CD4+ T

细胞中位数详见表1。

2.2 研究偏倚

5 个比较低 CD4+T 细胞基数和高 CD4+T 细胞基

数之间的 TB-IRIS 发生率差异的研究，9 个比较前期

ART 和延后 ART 治疗之间 TB-IRIS 发生率差异的研

究，见图1。

2.3 异质性

研究的异质性 I 2为 58%~74%。所有研究异质性

不具统计学意义。其中低 CD4+T 细胞基数患者 TB-

IRIS 发生率是高 CD4+T 细胞基数患者发生率的 1.47

表1 纳入Meta分析的10项研究的基本特征
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倍（R=1.47，95%CI为 1.24~1.75，I 2=58%），见图 2。

前期 ART 治疗患者 TB-IRIS 发生率是延后 ART

治 疗 患 者 发 生 率 的 1.80 倍（R=1.80，95%CI1.57~
2.07，I 2=74%），见图 3。

3 讨论

HIV 感染者中，TB-HIV 双重感染的概率远高于

一般人群 TB的感染率，联合应用高效抗反转录病毒

治疗与抗结核治疗能改善 TB-HIV 患者的预后。但

HIV/AIDS合并 TB 的治疗复杂，在药物种类、剂量和

治疗时机选择及疗程制定等方面均面临诸多问题，如

诱发 IRIS 的发生等。之前，国外众多 RCT 研究对治

疗时机选择及疗程制定进行了评估，但结论并不完全

一致。本文在复习文献的基础上，对以上 RCT 研究

进行了Meta分析。

本次研究共纳入 10 个研究 5 226 例患者以评估

CD4+T 细胞计数与 ART 起始时间和 TB-IRIS 之间的

关联。总体来看，CD4+T 基线细胞数<50 个/μL 患者

的 TB-IRIS 发生率高于 CD4+ T 基线细胞数≥50 个/μL

患者，之前的研究一般以 200 个/μL 对 CD4+T 细胞进

行分组，但是也有以 50 个/μL 进行分组。本研究提

示，以 50个/μL分组确定治疗时机可能更为合适[38-39]。

Muller等[4]研究发现TB-IRIS发病风险与开始ART治

疗时的 CD4+ T细胞基数<50 个/μL高度相关，本研究

结论与其一致；开始结核治疗 28 d 内进行 ART 治疗

的患者 TB-IRIS 发生率显著高于开始结核治疗 28 d

后进行 ART 治疗者。尽管本次分析结果支持在

CD4+T 基线细胞数<50 个/μL 采取治疗措施，但是目

前的结果尚不能肯定也不能否定开始结核治疗 28 d

内进行 ART 治疗者是否能给其生存率带来任何益

处。这表明我们需要更多详尽的数据才能更好地定

义早期 ART 的时间阈值。Moher 等[40]发现前期 ART

治疗可以提高结核病和HIV合并感染者的生存率，本

次研究结论与其不一致，这可能跟 Meta 分析时纳入

图3 早期ART治疗和延迟ART治疗之间 IRIS-TB比较

图2 低CD4+T细胞基数和高CD4+T细胞基数之间 IRIS-TB比较

研究的各组医疗卫生水平不同有关，Meta 分析时不

可避免地会增加研究对象的异质性，但是这也从侧面

说明前期ART治疗是否可以提高结核病和HIV合并

感染者的生存率尚不能确定。

除了 TB-IRIS 发生率，患者全死因死亡率、依从

性以及药物交互作用也是研究艾滋病合并结核感染

患者需要着重考虑的问题。在南非和其他地区，随着

结核病和 HIV合并感染越来越普遍，抗炎药（例如糖

皮质激素或非甾体类抗炎药）在这些合并感染中的使

用越来越广泛，它的实际效果与不良反应需要设计严

格的对照试验进一步验证[41]。

本次Meta分析未包含国内研究，结果尚有欠缺，

并且个别比较中（如前期 ART 治疗与晚期 ART 治疗

全死因死亡率的比较）可纳入的RCT较少，仍无法完

全避免研究偏倚。尽管存在以上缺陷，本次研究仍能

为CD4+T细胞计数和接受ART治疗时机的选择提供

参考。

参考文献：

[1] LAWN S D, MYER L, BEKKER L G, et al. Burden of tuber‐

culosis in an antiretroviral treatment programme in sub-Saharan

Africa: Impact on treatment outcomes and implications for

tuberculosis control[J]. AIDS, 2006, 20(12):1605-1612.

[2] LUCAS S B, DE COCK K M, HOUNNOU A, et al. Contri‐

bution of tuberculosis to slim disease in Africa[J]. BMJ, 1994,

308(6943):1531-1533.

[3] BOULLE A, VAN CUTSEM G, COHEN K, et al. Outcomes

of nevirapine-and efavirenz-based antiretroviral therapy when

coadministered with rifampicin-based antitubercular therapy

[J]. JAMA, 2008, 300(5):530-539.

[4] MULLER M, WANDEL S, COLEBUNDERS R, et al.

Immune reconstitution inflammatory syndrome in patients

starting antiretroviral therapy for HIV infection: A systematic

review and meta-analysis[J]. Lancet Infect Dis, 2010, 10(4):

251-261.

[5] SILVA C A M, GRAHAM B, WEBB K, et al. A pilot metabo‐

lomics study of tuberculosis immune reconstitution inflamma‐

tory syndrome[J]. Int J Infect Dis, 2019(84):30-38.

[6] CRUMP J A, WU X, KENDALL M A, et al. Predictors and

outcomes of Mycobacterium tuberculosis bacteremia among

patients with HIV and tuberculosis co-infection enrolled in

the ACTG A5221 STRIDE study[J]. BMC Infect Dis, 2015

(15):12.

[7] GRANT P M, KOMAROW L, ANDERSEN J, et al. Risk fac‐

tor analyses for immune reconstitution inflammatory syn‐

drome in a randomized study of early vs. deferred ART dur‐

ing an opportunistic infection[J]. PLoS One, 2010, 5(7):

e11416.

[8] SHAO H J, CRUMP J A, RAMADHANI H O, et al. Early

versus delayed fixed dose combination abacavir/lamivudine/

zidovudine in patients with HIV and tuberculosis in Tanzania

[J]. AIDS Res Hum Retroviruses, 2009, 25(12):1277-1285.

[9] BOURGARIT A, CARCELAIN G, MARTINEZ V, et al. Ex‐

plosion of tuberculin-specific Th1-responses induces immune

restoration syndrome in tuberculosis and HIV co-infected pa‐

tients[J]. AIDS, 2006,20(2):F1-7.

[10] BRETON G, DUVAL X, ESTELLAT C, et al. Determinants

of immune reconstitution inflammatory syndrome in HIV

type 1-infected patients with tuberculosis after initiation of

antiretroviral therapy[J]. Clin Infect Dis, 2004, 39(11):1709-

1712.

[11] DA SILVA T P, GIACOIAGRIPP C B W, SCHMALTZ C A,

et al. Risk factors for increased immune reconstitution in

response to Mycobacterium tuberculosis antigens in tubercu‐

losis HIV-infected, antiretroviral-naïve patients[J]. BMC

Infect Dis, 2017, 17(1):606.

[12] KUMARASAMY N, CHAGUTURU S, MAYER K H, et al.

Incidence of immune reconstitution syndrome in HIV/tuber‐

culosis-coinfected patients after initiation of generic antiret‐

roviral therapy in India[J]. J Acquir Immune Defic Syndr,

2004, 37(5):1574-1576.

[13] LAWN S D, MYER L, BEKKER L G, et al. Tuberculosis-

associated immune reconstitution disease: incidence, risk

factors and impact in an antiretroviral treatment service in

South Africa[J]. AIDS, 2007, 21(3):335-341.

[14] MANOSUTHI W, KIERTIBURANAKUL S, PHOORISRI

T, et al. Immune reconstitution inflammatory syndrome of

tuberculosis among HIV-infected patients receiving antitu‐

berculous and antiretroviral therapya[J]. J Infect, 2006, 53

(6):357-363.

[15] MICHAILIDIS C, POZNIAK A L, MANDALIA S, et al.

Clinical characteristics of IRIS syndrome in patients with

HIV and tuberculosis[J]. Antivir Ther, 2005, 10(3):417-422.

[16] MUSSELWHITE L W, ANDRADE B B, ELLENBERG S

S, et al. Vitamin D, D-dimer, interferon γ, and sCD14 Levels

are independently associated with immune reconstitution in‐

flammatory syndrome: a prospective, international study[J].

EBioMedicine, 2016(4):115-123.

[17] NARITA M, ASHKIN D, HOLLENDER E S, et al. Paradox‐

ical worsening of tuberculosis following antiretroviral thera‐

py in patients with AIDS[J]. Am J Respir Crit Care Med,

1998, 158(1):157-161.

[18] PARK W B, CHOE P G, JO J H, et al. Tuberculosis mani‐

fested by immune reconstitution inflammatory syndrome

during HAART[J]. AIDS, 2007, 21(7):875-877.

[19] SERRA F C, HADAD D, OROFINO R L, et al. Immune re‐

图1 研究偏倚评估

a. 纳入低 CD4+T 细胞基数和高 CD4+T 细胞基数之间 IRIS-TB

比较研究的偏倚；b. 纳入早期 ART 治疗和延迟 ART 治疗之间

IRIS-TB比较研究的偏倚

0.00

0.05

0.10

0.15

0.20

0.25

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4

标
准

误

风险比

1.0 1.5 2.0 2.5

标
准

误

0.1 0.2 0.5 1.0 2.0 5.0 10.0 20.0

风险比

a

b

694



第6期 李晓亮，等.HIV合并结核患者CD4+T细胞数、抗逆转录病毒治疗时机选择与结核相关免疫重建炎症综合征关系的Meta分析

研究的各组医疗卫生水平不同有关，Meta 分析时不

可避免地会增加研究对象的异质性，但是这也从侧面

说明前期ART治疗是否可以提高结核病和HIV合并

感染者的生存率尚不能确定。

除了 TB-IRIS 发生率，患者全死因死亡率、依从

性以及药物交互作用也是研究艾滋病合并结核感染

患者需要着重考虑的问题。在南非和其他地区，随着

结核病和 HIV合并感染越来越普遍，抗炎药（例如糖

皮质激素或非甾体类抗炎药）在这些合并感染中的使

用越来越广泛，它的实际效果与不良反应需要设计严

格的对照试验进一步验证[41]。

本次Meta分析未包含国内研究，结果尚有欠缺，

并且个别比较中（如前期 ART 治疗与晚期 ART 治疗

全死因死亡率的比较）可纳入的RCT较少，仍无法完

全避免研究偏倚。尽管存在以上缺陷，本次研究仍能

为CD4+T细胞计数和接受ART治疗时机的选择提供

参考。

参考文献：

[1] LAWN S D, MYER L, BEKKER L G, et al. Burden of tuber‐

culosis in an antiretroviral treatment programme in sub-Saharan

Africa: Impact on treatment outcomes and implications for

tuberculosis control[J]. AIDS, 2006, 20(12):1605-1612.

[2] LUCAS S B, DE COCK K M, HOUNNOU A, et al. Contri‐

bution of tuberculosis to slim disease in Africa[J]. BMJ, 1994,

308(6943):1531-1533.

[3] BOULLE A, VAN CUTSEM G, COHEN K, et al. Outcomes

of nevirapine-and efavirenz-based antiretroviral therapy when

coadministered with rifampicin-based antitubercular therapy

[J]. JAMA, 2008, 300(5):530-539.

[4] MULLER M, WANDEL S, COLEBUNDERS R, et al.

Immune reconstitution inflammatory syndrome in patients

starting antiretroviral therapy for HIV infection: A systematic

review and meta-analysis[J]. Lancet Infect Dis, 2010, 10(4):

251-261.

[5] SILVA C A M, GRAHAM B, WEBB K, et al. A pilot metabo‐

lomics study of tuberculosis immune reconstitution inflamma‐

tory syndrome[J]. Int J Infect Dis, 2019(84):30-38.

[6] CRUMP J A, WU X, KENDALL M A, et al. Predictors and

outcomes of Mycobacterium tuberculosis bacteremia among

patients with HIV and tuberculosis co-infection enrolled in

the ACTG A5221 STRIDE study[J]. BMC Infect Dis, 2015

(15):12.

[7] GRANT P M, KOMAROW L, ANDERSEN J, et al. Risk fac‐

tor analyses for immune reconstitution inflammatory syn‐

drome in a randomized study of early vs. deferred ART dur‐

ing an opportunistic infection[J]. PLoS One, 2010, 5(7):

e11416.

[8] SHAO H J, CRUMP J A, RAMADHANI H O, et al. Early

versus delayed fixed dose combination abacavir/lamivudine/

zidovudine in patients with HIV and tuberculosis in Tanzania

[J]. AIDS Res Hum Retroviruses, 2009, 25(12):1277-1285.

[9] BOURGARIT A, CARCELAIN G, MARTINEZ V, et al. Ex‐

plosion of tuberculin-specific Th1-responses induces immune

restoration syndrome in tuberculosis and HIV co-infected pa‐

tients[J]. AIDS, 2006,20(2):F1-7.

[10] BRETON G, DUVAL X, ESTELLAT C, et al. Determinants

of immune reconstitution inflammatory syndrome in HIV

type 1-infected patients with tuberculosis after initiation of

antiretroviral therapy[J]. Clin Infect Dis, 2004, 39(11):1709-

1712.

[11] DA SILVA T P, GIACOIAGRIPP C B W, SCHMALTZ C A,

et al. Risk factors for increased immune reconstitution in

response to Mycobacterium tuberculosis antigens in tubercu‐

losis HIV-infected, antiretroviral-naïve patients[J]. BMC

Infect Dis, 2017, 17(1):606.

[12] KUMARASAMY N, CHAGUTURU S, MAYER K H, et al.

Incidence of immune reconstitution syndrome in HIV/tuber‐

culosis-coinfected patients after initiation of generic antiret‐

roviral therapy in India[J]. J Acquir Immune Defic Syndr,

2004, 37(5):1574-1576.

[13] LAWN S D, MYER L, BEKKER L G, et al. Tuberculosis-

associated immune reconstitution disease: incidence, risk

factors and impact in an antiretroviral treatment service in

South Africa[J]. AIDS, 2007, 21(3):335-341.

[14] MANOSUTHI W, KIERTIBURANAKUL S, PHOORISRI

T, et al. Immune reconstitution inflammatory syndrome of

tuberculosis among HIV-infected patients receiving antitu‐

berculous and antiretroviral therapya[J]. J Infect, 2006, 53

(6):357-363.

[15] MICHAILIDIS C, POZNIAK A L, MANDALIA S, et al.

Clinical characteristics of IRIS syndrome in patients with

HIV and tuberculosis[J]. Antivir Ther, 2005, 10(3):417-422.

[16] MUSSELWHITE L W, ANDRADE B B, ELLENBERG S

S, et al. Vitamin D, D-dimer, interferon γ, and sCD14 Levels

are independently associated with immune reconstitution in‐

flammatory syndrome: a prospective, international study[J].

EBioMedicine, 2016(4):115-123.

[17] NARITA M, ASHKIN D, HOLLENDER E S, et al. Paradox‐

ical worsening of tuberculosis following antiretroviral thera‐

py in patients with AIDS[J]. Am J Respir Crit Care Med,

1998, 158(1):157-161.

[18] PARK W B, CHOE P G, JO J H, et al. Tuberculosis mani‐

fested by immune reconstitution inflammatory syndrome

during HAART[J]. AIDS, 2007, 21(7):875-877.

[19] SERRA F C, HADAD D, OROFINO R L, et al. Immune re‐

695



2021年第39卷广 东 医 科 大 学 学 报

constitution syndrome in patients treated for HIV and tuber‐

culosis in Rio de Janeiro[J]. Braz J Infect Dis, 2007, 11(5):

462-465.

[20] TADOKERA R, MEINTJES G A, WILKINSON K A, et al.

Matrix metalloproteinases and tissue damage in HIV-tuber‐

culosis immune reconstitution inflammatory syndrome[J].

Eur J Immunol, 2014, 44(1):127-136.

[21] TIEU H V, ANANWORANICH J, AVIHINGSANON A, et

al. Immunologic markers as predictors of tuberculosis-asso‐

ciated immune reconstitution inflammatory syndrome in

HIV and tuberculosis coinfected persons in Thailand[J].

AIDS Res Hum Retroviruses, 2009, 25(11):1083-1089.

[22] WENDEL K A, ALWOOD K S, GACHUHI R, et al. Para‐

doxical worsening of tuberculosis in HIV-infected persons

[J]. Chest, 2001, 120(1):193-197.

[23] BONNE M, BAUDIN E, JANI I V, et al. Incidence of para‐

doxical tuberculosis-associated immune reconstitution

inflammatory syndrome and impact on patient outcome[J].

PLoS One, 2013, 8(12):e84585.

[24] ABDOOL KARIM S S, NAIDOO K, GROBLER A, et al.

Timing of initiation of antiretroviral drugs during tuberculo‐

sis therapy[J]. N Engl J Med, 2010, 362(8):697-706.

[25] NAIDOO K, YENDE-ZUMA N, PADAYATCHI N, et al.

The immune reconstitution inflammatory syndrome after an‐

tiretroviral therapy initiation in patients with tuberculosis:

findings from the SAPiT trial[J]. Ann Intern Med ,2012, 157

(5):313-324.

[26] LUETKEMEYER A F, KENDALL M A, NYIRENDA M,

et al. Tuberculosis immune reconstitution inflammatory syn‐

drome in A5221 STRIDE:timing, severity, and implications

for HIV-TB programs[J]. J Acquir Immune Defic Syndr,

2014, 65(4):423-428.

[27] MEINTJES G, WILKINSON R J, MORRONI C, et al. Ran‐

domized placebo-controlled trial of prednisone for paradoxical

tuberculosis-associated immune reconstitution inflammatory

syndrome[J]. AIDS, 2010, 24(15):2381-2390.

[28] AMOGNE W, ADERAYE G, HABTEWOLD A, et al. Effi‐

cacy and safety of antiretroviral therapy initiated one week

after tuberculosis therapy in patients with CD4 T cell

counts < 200 Cells/μl:TB-HAART study, a randomized clin‐

ical trial[J]. PLoS One, 2015, 10(5):e0122587.

[29] ABDOOL KARIM S S, NAIDOO K, GROBLER A, et al.

Integration of antiretroviral therapy with tuberculosis treat‐

ment[J]. N Engl J Med, 2011, 365(16):1492-1501.

[30] BLANC F X, SOK T, LAUREILLARD D, et al. Earlier ver‐

sus later start of antiretroviral therapy in HIV-infected adults

with tuberculosis[J]. N Engl J Med, 2011, 365(16): 1471-

1481.

[31] HARIDAS V, PEAN P, JASENOSKY L D, et al. IRIS-TB,

T-cell activation, and remodeling of the T-cell compartment

in highly immunosuppressed HIV-infected patients with TB

[J]. AIDS, 2015, 29(3):263-273.

[32] HAVLIR D V, KENDALL M A, IVE P, et al. Timing of anti‐

retroviral therapy for HIV-1 infection and tuberculosis[J]. N

Engl J Med, 2011, 365(16):1482-1491.

[33] LAUREILLARD D, MARCY O, MADEC Y, et al. Paradox‐

ical tuberculosis-associated immune reconstitution inflam‐

matory syndrome after early initiation of antiretroviral thera‐

py in a randomized clinical trial[J]. AIDS, 2013, 27(16):

2577-2586.

[34] MANOSUTHI W, MANKATITHAM W, LUEANGNI‐

YOMKUL A, et al. Time to initiate antiretroviral therapy be‐

tween 28 days and 12 weeks of tuberculosis treatment in

HIV-infected patients:results from the TIME study[J]. J Ac‐

quir Immune Defic Syndr, 2012, 60(4):377-383.

[35] MEINTJES G, STEK C, BLUMENTHAL L, et al. Predni‐

sone for the Prevention of Paradoxical Tuberculosis-Associ‐

ated IRIS[J]. N Engl J Med, 2018, 379(20):1915-1925.

[36] MFINANGA S G, KIRENGA B J, CHANDA D M, et al.

Early versus delayed initiation of highly active antiretroviral

therapy for HIV-positive adults with newly diagnosed pul‐

monary tuberculosis (TB-HAART): a prospective, interna‐

tional, randomised, placebo-controlled trial[J]. Lancet Infect

Dis, 2014, 14(7):563-571.

[37] SINHA S, SHEKHAR R C, SINGH G, et al. Early versus

delayed initiation of antiretroviral therapy for Indian HIV-In‐

fected individuals with tuberculosis on antituberculosis treat‐

ment[J]. BMC Infect Dis, 2012(12):168.

[38] 申红玉, 陈春华 . T淋巴细胞在 HIV合并结核感染者外周

血中的变化[C].中华医学会全国艾滋病,丙型肝炎学术会

议, 2015.

[39] 傅向东, 刘水腾, 李文郎,等 . HIV 合并结核潜伏感染患者

CD4+细胞免疫功能影响的研究[J]. 临床肺科杂志 , 2015,

20(7):1212-1214.

[40] MOHER D, LIBERATI A, TETZLAFF J, et al. Preferred re‐

porting items for systematic reviews and meta-analyses: the

PRISMA statement[J]. PLoS Med, 2009, 6(7):e1000097.

[41] LAWN S D , MEINTJES G. Pathogenesis and prevention of

immune reconstitution disease during antiretroviral therapy

[J]. Expert Rev Anti Infect Ther, 2011, 9(4):415-430.

696


