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摘要 目的：探讨降钙素原(PCT)与白细胞介素 -6(IL-6)联合检测鉴别诊断 ICU患者脓毒性和非脓毒性全身炎症反应综合征(SIRS)

的临床价值。方法：选择 2013年 ~2016年入住我院 ICU的 100例患者，包括 61例非脓毒性 SIRS患者与 39例脓毒症患者，同时

选择同期 50例健康者作对照，分别设为非脓毒性组、脓毒血症组及对照组，采用电化学发光分析法检测三组血清 PCT与 IL-6水

平，并以 PCT为 2 滋g/L和 IL-6为 50 ng/L为临界值来鉴别非感染性 SIRS和脓毒血症，评价联合检测的临床诊断价值。结果：非

脓毒性组 PCT与 IL-6最大值分别为 0.91± 0.54滋g/L、62.77± 11.75 ng/L，脓毒血症组为 24.49± 5.00 滋g/L、1542.69± 361.66 ng/L，

对照组为 0.08± 0.06 滋g/L、3.68± 1.11 ng/L，非脓毒性组与脓毒血症组 PCT与 IL-6最大值均显著高于对照组(P＜0.05)；与非脓毒

性组比较，脓毒血症组 PCT与 IL-6均显著升高 (P＜0.05)。非脓毒性组 PCT＞2 滋g/L、IL-6＞50 ng/L的占比分别为 21.31%、

65.57%，脓毒血症组为 92.31%、87.18%，脓毒血症组 PCT＞2 滋g/L、IL-6＞50 ng/L的占比均显著提高于非脓毒性组(P＜0.05)。PCT

的阳性预期值、灵敏度、特异度均显著高于 IL-6，而联合检测的阳性预期值、特异度显著高于 IL-6及 PCT，联合检测的灵敏度显著

高于 IL-6，P均 <0.05。结论：PCT与 IL-6联合检测有助于脓毒性和非脓毒性 SIRS的鉴别诊断。
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The Clinical Value of Combined Detection of PCT and IL-6 in the
Differential Diagnosis Septic and Non-septic SIRS in ICU

To explore the value of combined detection of PCT and IL-6 in differential diagnosis SIRSin ICU patients.

100 patients with ICU admitted to our hospital from 2013 to 2016 were choosen, including 61 cases with non septic SIRS and

39 cases with sepsis, and 50 healthy persons over the same period were selected as control, and they were divided into non-septic group,

sepsis group and control group. The levels of serum PCT and IL-6 were detected by electrochemiluminescence assay, and took PCT of 2

g/L and IL-6 of 50 ng/L for the critical value to identify non infectious SIRS and sepsis, to evaluate the clinical diagnostic value of com-

bined detection. The maximum values of PCT and IL-6in the non-septic group respectively were 0.91± 0.54 滋g/L and 62.77±

11.75 ng/L, in the septic group respectively were 24.49± 5.00 滋g/L and 1542.69± 361.66 ng/L, in the control group respectively were

0.08± 0.06 滋g/L and 3.68± 1.11 ng/L, the maximum values of PCT and IL-6 in the non-sepsis group and the sepsis group were signifi-

cantly higher than control group (P<0.05). Compared with the non-septic group, the maximum valuesin sepsis group were significantly

increased (P<0.05). The proportions of PCT＞2 g/L and IL-6＜50ng/L in the non-septic group respectively were 21.31% and 65.57%, in

the septic group respectively were 92.31% and 87.18%, the proportions of PCT＞2 g/L, IL-6＜50 ng/L in the sepsis groupwere signifi-

cantly higher chan those in the non-septic group (P<0.05). The positive predictive values, sensitivity and specificity of PCT were higher

than IL-6, the positive value, specificity of combined detection was higher than IL-6 and PCT, while the sensitivity of combined detection

was higher than IL-6, P<0.05. Combined detection of PCT and IL-6 is helpful for differential diagnosis of sepsis and

non-septic SIRS.
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前言

全身炎症反应综合征(SIRS)和脓毒症是同一病理过程的

不同阶段[1]，常发生于 ICU患者中。一般认为合并有明确原发
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感染灶症状及体征的 SIRS即为脓毒症，但 2001年 "国际脓毒

症专题讨论会 "提出 "感染 +SIRS表现 "的诊断标准太过敏

感，对于有确切感染或可疑感染的情况应结合患者的全身状

况、炎症指标、血流动力学指标及器官功能障碍参数等综合的

评估与诊断[2-4]，以合理有效的干预治疗。尽管目前出现的生物

标记物已有不少，但在 ICU患者中的应用未被广泛接受。血清

降钙素原(PCT)＞2ng/L与脓毒血症的发生密切相关[5]。正常情

况下，血清白细胞介素 -6(IL-6)＜7.0 ng/L，但在炎症急性期，肿

瘤坏死因子 -琢(TNF-琢)可刺激 IL-6的生成，引起血清 IL-6水平

升高，在脓毒血症患者中甚至可高达 500 ng/L以上，但用于非

感染性 SIRS与脓毒血症鉴别诊断的特异性较差[6,7]。为了对脓

毒性和非脓毒性 SIRS的鉴别诊断提供更多依据，本研究主要

探讨了 PCT与 IL-6联合检测鉴别诊断 ICU患者脓毒性和非

脓毒性 SIRS的临床价值。

1 对象与方法

1.1 研究对象

选择 2013 年 ~2016 年我院入住 ICU＞24 h 的患者 100

例，其中非脓毒性 SIRS 患者 61 例，男 33 例，女 28 例，年龄

27~71岁，平均年龄(57.3± 6.1)岁；脓毒症患者 39例，男 24例，

女 15例，年龄 30~70岁，平均年龄(60.4± 8.4)岁；并选择同期

50例健康人作为对照组，男 27例，女 23例，年龄 25~68岁，平

均年龄 (51.4± 7.4) 岁。三组一般资料对比差异无统计学意义

(P＞0.05)。

1.2 诊断标准

① 低温(36℃)或发热(＞38℃)；② 呼吸频率过快(＞20 次

/min)，PaCO2＜32 mmHg；③ 心率增快 (＞90 次 /min)；④ WBC

增多(＞12.0× 109/L)或过少＜4.0× 109/L)或未成熟粒细胞＞

10%，SIRS符合至少两点[8]。脓毒血症为 SIRS的基础上根据培

养结果证实合并有细菌感染。

1.3 研究方法

患者入 ICU 24 h内及健康者于健康体检时抽取静脉血 4

mL，离心 10 min，速率 4000 r/min，取上清液待检。采用电化学

发光分析法检测 PCT和 IL-6，试剂盒均购于德国 BRAHMS公

司，操作严格按照说明书进行。以 PCT为 2 滋g/L和 IL-6为 50

ng/L为临界值来鉴别非感染性 SIRS和脓毒血症。以入 ICU 24

h内的 PCT与 IL-6的最大值计算阳性预期值(全身性感染例数

/检查阳性例数)、阴性预期值(非感染性 SIRS例数 /检查阴性

例数)、灵敏度（全身感染例数 /全身感染例数 +检查阴性例数）、

特异度（非感染性 SIRS例数 /非感染 SIRS+检查阴性例数）。

1.4 统计学方法

采用 SPSS18.0统计，x2检验分析计数资料；t检验分析计

量资料，以 P<0.05为差异有统计学意义。

2 结果

2.1 三组入 ICU 24 h内 PCT与 IL-6的最大值比较

脓毒性和非脓毒性 SIRS患者的 PCT及 IL-6最大值显著

高于对照组 (P＜0.05)；且脓毒血症组显著高于非脓毒血症组

(P＜0.05)，见表 1。

2.2 两组入 ICU 24 h内 PCT与 IL-6水平高于临界值的占比

脓毒血症组 PCT＞2 滋g/L、IL-6＞50 ng/L的占比均显著高

于非脓毒性组(P＜0.05)。

2.3 联合检测 PCT与 IL-6水平对脓毒性 SIRS的临床诊断价

值

PCT的阳性预期值、灵敏度、特异度均显著高于 IL-6，而联

合检测的阳性预期值、特异度显著高于 IL-6及 PCT，联合检测

的灵敏度显著高于 IL-6(P均 <0.05)，见表 3。

Note: Compared with control group, ① P＜0.05; Compared with no septic

group, ② P＜0.05.

表 1 三组入 ICU24h内 PCT及 IL-6的最大比较

Table1 PCTand IL-6maximumcomparisonin threegroups in ICUfor24h

Groups PCT（滋g/L) IL-6(ng/L)

No septic group（n=61） 0.91± 0.54① 62.77± 11.75①

Sepsis group（n=39） 24.49± 5.00① ② 1542.69± 361.66① ②

Control group（n=50） 0.08± 0.06 3.68± 1.11

Note: Compared with no septic group, ② P＜0.05.

表 2 两组入 ICU 24 h内 PCT与 IL-6水平高于临界值的占比(%)

Table 2 The percentage of PCT and IL-6 level higher than critical value in

ICU of two groups for 24 h（%）

Groups PCT＞2 滋g/L IL-6＞50 ng/L

No septic group（n=61） 21.31(13/61) 65.57(40/60)

Septic group（n=39） 92.31(36/39)② 87.18(34/39）②

Note: Compared with IL-6, ① P＜0.05; compared with PCT, ② P＜0.05.

表 3 PCT与 IL-6最大值的阳性预期值、阴性预期值(%)

Table 3 The positive expectations and negative expectations of PCT and IL-6 maximum value（%）

Indexs Positive expectations Negative expectations Sensitivity Specificity

PCT 73.46① 91.31 89.42① 77.47①

IL-6 45.95 92.42 77.80 61.65

PCT combined with IL-6 84.55① ② 92.03 91.39① 85.63① ②

3 讨论

SIRS通常是由于感染或非感染因素使机体不受控制地自

我持续放大和自我破坏而引起的全身性炎症反应 [9]，ICU患者

由于机体的代偿性抗炎反应能力减弱，代谢功能改变，因而十

分容易发生 SIRS。脓毒症是由感染引起的 SIRS，在 ICU患者

中的发生率约 42%，死亡率约 35%~75%[10]。正确鉴别诊断出脓

毒症有利于临床及时采取相应的干预措施，减少死亡率。传统

的临床指标如体温升高、白细胞计数增加、C反应蛋白升高等

虽然可用于诊断感染，但受限因素较多，如体温的改变可由多
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种因素引起；全身性感染时可能引起白细胞增多也可能导致白

细胞减少；C反应蛋白通常在炎症出现后 8~12 h才可在血中

检测到。因此这些指标或多或少都会影响诊断的准确性[11-14]。近

些年，越来越趋向于认同血中某些炎症介质和中性粒细胞可能

是 SIRS的特征性标志物[15]。

PCT是最近广被关注的一个感染标志物，它是上世纪晚期

被发现的一个无激素活性的降钙素前肽物质，一般不会释放入

血，所以在健康机体中的检测水平很低，此时主要由甲状腺 C

细胞产生，然而对于细菌感染的机体，肝、肾上腺、胰腺、脑等多

个其它组织也会分泌 PCT，所以血中 PCT的含量会急剧上升，

且感染越严重，上升的幅度越明显[16-19]。外国学者 Assicot等首

先报道了 PCT在细菌感染患儿血中的浓度异常增高，之后亦

有研究发现 PCT能够帮助急性胰腺炎患者鉴别感染和非感染

性炎症[20,21]。Uchida等[22]研究认为 PCT可作为细菌感染的特异

性指标。PCT作为急性期反应蛋白，具有两个明显的优点：① 在

严重全身性细菌感染患者中，其水平开始变化的时间早(2~3 h

内)，并在 24~48 h达峰值，因而十分利于疾病的早期诊断；② 对

细菌感染与非细菌感染有良好的敏感度和特异度，临床鉴别诊

断价值高[23-26]。目前尚不知 PCT鉴别诊断感染与非感染性 SIRS

的最佳临界值，按多数学者的看法，本研究将临界值取在 2

滋g/L，从而获知脓毒血症患者入 ICU24 h内 PCT＞2 滋g/L的占
比为 92.31%，阳性预期值为 73.46%，阴性预期值为 95.31%，提

示当 PCT＜2 滋g/L大部分可排除脓毒症。虽然一些非感染因素
也可能引起 PCT的生成和释放增多，但多个研究认为非感染

性 SIRS和全身性感染患者血清 PCT水平间的差异仍是十分

明显的，提示 PCT能够很好地鉴别脓毒症和非感染性 SIRS
[27-30]。

IL-6能够通过作用于多种免疫细胞参与炎症反应，是感染

后炎性反应中释放较早的介质，在水平持续上升的状态下，发

生多脏器功能不全和死亡的风险增高[31]。Pang X H等[32]研究显

示，脓毒症患者血清 IL-6水平远远高于非感染性 SIRS患者。

G觟kce M I等[33]研究认为用 PCT联合 IL-6构成感染评分可能

有利于更好地提高对脓毒症的鉴别能力。目前常以 50 ng/L作

为 IL-6鉴别诊断感染与非感染性 SIRS的临界值，本研究中脓

毒血症患者 IL-6＞50 ng/L的占比为 87.18%，阳性预期值为

45.95%，阴性预期值为 92.42%，灵敏度为 77.80%，特异度为

61.65%。IL-6的阳性预期值较低，可能是脓毒血症患者入院后，

随着干预治疗，IL-6水平迅速降低，从而出现假阴性结果。联合

检测 PCT与 IL-6的阳性预期值能够达到 86.89%，阴性预期值

为 92.03%，灵敏度为 91.39%，特异度为 85.63%。PCT的阳性预

期值、灵敏度、特异度均显著高于 IL-6，而联合检测的阳性预期值、

特异度显著高于 IL-6及 PCT，联合检测的灵敏度显著高于IL-6，

P均 <0.05。比较之下，联合检测更有利于辅助诊断脓毒血症。

综上所述，PCT与 IL-6联合检测有助于脓毒性和非脓毒

性 SIRS的鉴别诊断，但在临床实际中还应结合其它异常指标

及具体病情变化以提高诊断的准确性。

参考文献（References）

[1] Stoppelkamp S, Veseli K, Stang K, et al. Identification of Predictive

Early Biomarkers for Sterile-SIRS after Cardiovascular Surgery [J].

Plos One, 2015, 10(08): 392-393

[2] Churpek M M, Zadravecz F J, Winslow C, et al. Incidence and Prog-

nostic Value of the Systemic Inflammatory Response Syndrome and

Organ Dysfunctions in Ward Patients [J]. American Journal of Respi-

ratory & Critical Care Medicine, 2015, 192(08): 958-959

[3] Shaw A D, Schermer C R, Lobo D N, et al. Impact of intravenous fluid

composition on outcomes in patients with systemic inflammatory re-

sponse syndrome[J]. Critical Care, 2016, 20(01): 1-3

[4] Stubljar D,Skvarca M. Effective Strategies for Diagnosis of Systemic

Inflammatory Response Syndrome (SIRS) due to Bacterial Infection

in Surgical Patients [J]. Infect Disord Drug Targets, 2015, 15 (01):

53-56

[5] Mendes S J F, Sousa F I A B, Pereira D M S, et al. Cinnamaldehyde

modulates LPS-induced systemic inflammatory response syndrome

through TRPA1-dependent and independent mechanisms [J]. Interna-

tional Immunopharmacology, 2016, 34(13): 60-70

[6] Gucyetmez B, Atalan H K. C-Reactive Protein and Hemogram Param-

eters for the Non-Sepsis Systemic Inflammatory Response Syndrome

and Sepsis: What Do They Mean? [J]. Plos One, 2016, 11 (02):

394-398

[7] Mehanic S, Baljic R. The importance of serumprocalcitonin in diagno-

sis and treatment of seriousbacterial infections and sepsis [J]. Mater

Sociomed, 2015, 25(4): 277-281

[8] Gonz佗lezmoreno E I, Garzagonz佗lez E, Bosquespadilla F J, et al. Ele-
vated Serum Triglycerides Associated With Systemic Inflammatory

Response Syndrome and Persistent Organ Failure in Acute Pancreati-

tis[J]. American Journal of Gastroenterology, 2016, 111(01): 149-149

[9] Tang BM, Eslick GD, Graig JC, et al. Accuracy of procalcitonin for

sepsis diagnosis in critically ill patients: systematic review and

meta-analysis[J]. Lancet Infect Dis, 2017, 07(03): 210-217

[10] Bouadma L, Luyt CE, Tubach F, et al. Use of procalcitonin to reduce

patients' exposure to antibiotics in intensive careunits(PRORATAtrial):

a multicentre randomised controlled trial[J]. Lancet, 2015, 375(9713):

463-474

[11] Hou Y S, Wang H, Chen H, et al. Pathfast Presepsin Assay for Early

Diagnosis of Systemic Inflammatory Response Syndrome in Patients

with Nephrolithiasis[J]. Biomed Res Int, 2015, 2015(32): 1201-1203

[13] Bonelli F, Meucci V, Divers T J, et al. Plasma Procalcitonin Concen-

tration in Healthy Horses and Horses Affected by Systemic Inflamma-

tory Response Syndrome[J]. Journal of Veterinary Internal Medicine,

2015, 29(06): 1689-1691

[14] Silversides J A, Ferguson A J, Mcauley D F, et al. Fluid strategies and

outcomes in patients with acute respiratory distress syn drome, sys-

temic inflammatory response syndrome and sepsis: a protocol for a

systematic review and meta-analysis [J]. Systematic Reviews, 2015, 4

(01): 162-165

[15] Ratzinger F, Haslacher H, Perkmann T, et al. Sepsis biomarkers in

neutropaenic systemic inflammatory response syndrome patients on

standard care wards [J]. European Journal of Clinical Investigation,

2015, 45(08): 815-823

[16] Mendes S J F, Sousa F I A B, Pereira D M S, et al. Cinnamaldehyde

modulates LPS-induced systemic inflammatory response syndrome

through TRPA1-dependent and independent mechanisms [J]. Interna-

tional Immunopharmacology, 2016, 34(33): 60-70

5126窑 窑



现代生物医学进展 www.shengwuyixue.com Progress inModern Biomedicine Vol.17 NO.26 SEP.2017

[17] Gonz佗lezmoreno E I, Garzagonz佗lez E, Bosquespadilla F J, et al. Ele-
vated Serum Triglycerides Associated With Systemic Inflammatory

Response Syndrome and Persistent Organ Failure in Acute Pancreati-

tis[J]. American Journal of Gastroenterology, 2016, 111(01): 149-149

[18] Lambert J L, Fernandez N J, Roy M F. Association of Presence of

Band Cells and Toxic Neutrophils with Systemic Inflammatory Re-

sponse Syndrome and Outcome in Horses with Acute Disease [J].

Journal of Veterinary Internal Medicine, 2016, 30(04): 1284-1292

[19] Omar M, Noble M, Sivalingam S, et al. Systemic Inflammatory Re-

sponse Syndrome after Percutaneous Nephrolithotomy: A Random-

ized Single-Blind Clinical Trial Evaluating the Impact of Irrigation

Pressure[J]. Journal of Urology, 2016, 196(01): 109-112

[20] Lindner H A, Balaban 譈, Sturm T, et al. An Algorithm for Systemic

Inflammatory Response Syndrome Criteria-Based Prediction of Sep-

sis in a Polytrauma Cohort [J]. Critical Care Medicine, 2016, 44(12):

2199-2203

[21] Adams D B, Cotton P B, Zyromski N J, et al. 2C. Pathophysiology of

systemic inflammatory response syndrome and multiorgan dysfunc-

tion syndrome in acute pancreatitis [M]// Pancreatitis: Medical and

surgical management. John Wiley & Sons, Ltd, 2017, 39 (04):

1333-1335

[22] Uchida, Daisuke, Sasaki, et al. Systemic inflammatory response syn-

drome is not an indicator of bateremia in hemodialysis patients with

native accesses:, a multicenter study [J]. Asaio Journal, 2016, 23(02):

123-137

[23] Wong F, Pappas S C, Boyer T D, et al. Terlipressin Improves Renal

Function and Reverses Hepatorenal Syndrome in Patients with Sys-

temic Inflammatory Response Syndrome[J]. Clinical Gastroenterology

& Hepatology, 2016, 24(11): 347-349

[24] Chou H L, Han S T, Yeh C F, et al. Systemic inflammatory response

syndrome is more associated with bacteremia in elderly patients with

suspected sepsis in emergency departments [J]. Medicine, 2016, 95

(49): e5634

[25] Harianto H, Watson B, Klift J V D, et al. The impact of the presence

of systemic inflammatory response syndrome in the emergency de-

partment on the timing and outcomes of medical emergency team

calls after admission: A retrospective audit [J]. Journal of Clinical

Gerontology & Geriatrics, 2016, 07(04): 3490-3497

[26] Jr B R, Yang X, Meegan J E, et al. Palmitoyl acyltransferase

DHHC21 mediates endothelial dysfunction in systemic inflammatory

response syndrome [J]. Nature Communications, 2016, 2016, (23):

240-243

[27] Duaa Alsulaiman, David W. Kubiak. Criteria for Sepsis: Systemic In-

flammatory Response Syndrome (SIRS) and Quick Sepsis-Related

Organ Dysfunction Assessment (QSOFA)[J]. Current Emergency &

Hospital Medicine Reports, 2017, 23(10): 1290-1294

[28] Martin J B, Badeaux J E. Interpreting Laboratory Tests in Infection:

Making Sense of Biomarkers in Sepsis and Systemic Inflammatory

Response Syndrome for Intensive Care Unit Patients[J]. Critical Care

Nursing Clinics of North America, 2017, 29(01): 119-123

[29] Tsay T B, Yang M C, Sun J T, et al. Enteric bacterial loads are asso-

ciated with interleukin-6 levels in systemic inflammatory response

syndrome patients [J]. Formosan Journal of Surgery, 2016, 49 (06):

208-216

[30] Nakanishi K, Kinjo M. Mimicker of necrotising fasciitis with sys-

temic inflammatory response syndrome: recurrent necrotising Sweet's

syndrome associated with chronic myelogenous leukaemia [J]. Bmj

Case Reports, 2016, 22(14): 350-355

[31] Wagner R, Piler P, Uchytil B, et al. Systemic inflammatory response

syndrome is reduced by preoperative plasma-thrombo-leukocyte

aphaeresis in a pig model of cardiopulmonary bypass [J]. Biomedical

Papers of the Medical Faculty of the University Palacky Olomouc

Czechoslovakia, 2016, 160(03): 399-403

[32] Pang X H, Liang H E, Yu-Kui D U, et al. Risk factors for systemic in-

flammatory response syndrome before the operation of Stanford A

aortic dissection[J]. Journal of Chinese Practical Diagnosis & Therapy,

2016, 39(12): 1590-1593

[33] G觟kce M I. Editorial comment to: Systemic Inflammatory Response

Syndrome After Flexible Ureteroscopic Lithotripsy: A Study of Risk

Factors[J]. Journal of Endourology, 2016, 23(14): 303-309

5127窑 窑


