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Pathogenesis of sepsis includes complex interaction between pathogen activities and host response, manifesting highly variable
signs and symptoms, possibly delaying diagnosis and timely life-saving interventions. This study applies traditional Chinese
medicine (TCM) Zheng diagnosis in patients with severe sepsis and septic shock to evaluate its adaptability and use as an early
predictor of sepsis mortality. Three-year prospective observational study enrolled 126 septic patients. TCM Zheng diagnosis, Acute
Physiology andChronicHealth Evaluation (APACHE) II score, and blood samples for host response cytokinesmeasurement (tumor
necrosis factor-𝛼, Interleukin-6, Interleukin-8, Interleukin-10, Interleukin-18) were collected within 24 hours after admission to
Intensive Care Unit. Main outcome was 28-day mortality; multivariate logistic regression analysis served to determine predictive
variables of the sepsis mortality. APACHE II score, frequency of Nutrient-phase heat, and Qi-Xu and Yang-Xu Zhengs were
significantly higher in nonsurvivors. The multivariate logistic regression analysis identified Yang-Xu Zheng as the outcome
predictor. APACHE II score and levels of five host response cytokines between patients with and without Yang-Xu Zheng revealed
significant differences. Furthermore, cool extremities and weak pulse, both diagnostic signs of Yang-Xu Zheng, were also proven
independent predictors of sepsis mortality. TCM diagnosis “Yang-Xu Zheng” may provide a new mortality predictor for septic
patients.

1. Introduction

Mortality of severe sepsis and septic shock remains elevated
despite progress in therapy [1]. Diagnostic methods reliably
identifying patients with a higher risk of death are urgently
needed in order to provide timely treatment and improve
cost-efficacy of intensive care [2]. Since reliable concepts and
accurate measurements to rate mortality risk and stratify

severity of septic patients are insufficient [3, 4], a classification
system named PIRO was developed to stratify patients on
the basis of their predisposition, the nature and extent of
insult/infection, nature andmagnitude of response, and degree
of concomitant organ dysfunction [5, 6]. Multiple host and
pathogen-associated characteristics are utilized in this system
to predict outcome. Similar diagnostic concepts also exist in
traditional Chinese medicine (TCM) Zheng diagnosis.
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The integrity of the human body and its close interaction
with the environment (e.g., infectious pathogens) are empha-
sized in TCM. Disease is considered as a common product
of both pathogenic factors and maladjustment in the body
[7]. While diagnosing patients, Zheng is an outcome after
all signs and symptoms are analyzed. As disease progresses,
Zheng may evolve, since signs and symptoms may change
[8]. The TCM Zheng diagnosis implies both the subtype
categorization and severity staging of disease progress, mak-
ing TCM Zheng diagnosis feasible for adoption as a disease
stratification tool in clinical practice [9].

Severe acute respiratory syndrome (SARS) is an infec-
tious disease caused by a novel coronavirus. It is believed that
complicated pathogenesis and severity of SARS arise from
complex host responses against infectious agents [10]. During
the SARS outbreak in China, 40–60% of infected patients
received standard modern medical treatment integrated with
Chinese medicine treatment [11]. While facing the challenge
to treat SARS patients, TCM Zheng differentiation enables
physicians to prescribe medicine in accordance with the
process and nature of the illness [12]. The positive effects of
this integrative treatment were reported by WHO and other
review articles [11, 13–16].

Our study applied TCM Zheng diagnosis in patients
with severe sepsis and septic shock to see whether such
diagnosis can be adopted as an early predictor of mor-
tality. We also wanted to probe for significant differences
between septic patients with andwithout this predictive TCM
Zheng with regard to APACHE II score, which measures
the deteriorated general condition of patients [17], and
some host response cytokines have been reported as closely
related to sepsis mortality: tumor necrosis factor-𝛼 (TNF-𝛼),
Interleukin-6 (IL-6), Interleukin-8 (IL-8), Interleukin-10
(IL-10), and Interleukin-18 (IL-18) [18–24]. We also explored
each diagnostic sign of predictive TCM Zheng for possible
adoption individually or in combination with other signs to
predict mortality. These predictive signs can then be applied
by Western physicians to timely recognize the septic patients
at higher risk of death.

2. Materials and Methods

2.1. Development of TCM Zheng Diagnosis for Severe Sepsis
and Septic Shock. First, literature review on TCM Zhengs for
diagnosing infectious diseases in Chinese classical medicine
was completed by the research team. Then four rounds of
meetings were held to develop TCM Zhengs and diagnostic
criteria to classify patients with severe sepsis and septic shock
into stages of disease progress. Ten participating experts had
both Western and Chinese professional training, medical
licenses, more than ten years of clinical experience, and had
worked in medical centers.

After several rounds of discussions, two major theories
of infectious disease in TCM, Treatise on Cold Damage
Diseases (Shanghanlun, 傷寒論) and Treatise on Warm
Heat Disease (Wenrelun, 溫熱論) became central topics.
Experts integrated both these theories to outline pathogenesis
of sepsis in TCM and develop TCM Zhengs via clinical

observation of septic patients and reports of SARS treatment
[11, 13–16]. Two main types of TCM Zhengs were finalized:
pathogen excess (邪實證) and human body deficiency (正虛
證) [25–27].

The pathogen-excess type manifests in early phases of
sepsis, while both infectious agents and host inflammatory
reaction are very active. Qi-, Nutrient-, and Blood-phase heat
(氣分熱證,營分熱證,血分熱證) were three TCM Zhengs
finalized in the pathogen-excess type.TheDefense-phase heat
(衛分熱證), appearing in very early stage of infection, was
not selected since the observed population in our study had
already been diagnosed as severe sepsis.

The human body-deficiency type manifests in late phases
of sepsis, in which there is overexpression of inflammatory
mediators and multiple impaired functions of body organs
[28]. Along with disease progress, pathological heat in Qi-
, Nutrient-, and Blood-phase consume Qi-, Blood, Yin, and
Yang, four basic elements tomaintain body functions in TCM
perspective. Therefore, Qi-, Blood-, Yin-, and Yang-Xu (氣虛
證, 血虛證, 陰虛證, 陽虛證) were the four TCM Zhengs
finalized in human body-deficiency type. Finally, experts’
opinions on the hypothesis of pathogenesis in TCM reached
consensus. Figure 1 illustrates a hypothesis of possible transi-
tion directions and pathways of TCM Zhengs from bacterial
or viral infection to human death. Diagnostic criteria of
each TCM Zheng were modified and established from TCM
literature, considering easiness to operate in the environment
of an Intensive Care Unit (Table 1).

2.2. Study Design and Subjects. Prospective observational
study was conducted in the medical intensive care units
(MICU) of two local community hospitals in Central Taiwan
(Nantou and Taichung Hospital, Department of Health,
Executive Yuan) from April 2005 to December 2008. Both
institutional review boards approved this study. Informed
consent was obtained from patients or their family members.
Patients who fulfilled diagnostic criteria of severe sepsis
or septic shock [29] consecutively admitted to the MICU
were enrolled. Those with immunodeficiency, concomi-
tant immunosuppressive therapy, malignancy, pregnancy,
severe peripheral vascular disease, or end-stage renal dis-
ease were excluded. The study in no way affected patient
treatment. All patients had indwelling artery and central
line catheters and were mechanically ventilated in pressure
controlled modes under continuous analgesic sedation if
required. Fluid administration of crystalloids and colloids,
dopamine or noradrenaline to maintain mean arterial pres-
sure >65mmHg, and if needed, dobutamine to maintain
cardiac index 4 L/min⋅m2 were given as routine resusci-
tation therapy for hypotension (systolic blood pressure <
90mmHg or a reduction of systolic blood pressure by
40mmHg from baseline). After collection of blood and other
suspected infected materials for microbiological analysis,
all patients underwent empirical broad-spectrum antibiotic
therapy, later adjusted according to culture results.

2.3. Sample Size Calculation. As there are few studies in
literature on TCM Zhengs, sample size was calculated based
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Figure 1: Hypothesis of pathogenesis of sepsis in traditional Chinese medicine. Solid rectangles denote “pathogen-excess type” TCM Zhengs.
Void rectangles denote “human body-deficiency type” TCM Zhengs. Arrows denote possible transition directions and pathways of TCM
Zhengs.

Table 1: Diagnostic criteria of traditional Chinese medicine (TCM) Zhengs in severe sepsis and septic shock.

TCM Zheng Diagnostic criteria

Type Zheng Body
temperature Signsa Pulse Tongue

Pathogen-excess
type

Qi-phase heat
Fever (BT >
38∘C)

Sweating
Thirsty
Nausea/vomiting
Abdominal distension
Abdominal pain
Constipation
Diarrhea

With yellowish
coating

Nutrient-phase heat Delirium

Rapid
(HR >
100 beats/min) Red

Blood-phase heat
Hemorrhageb
Petechial or purpuric rash
Convulsion

Dark-red
crimson

Human
body-deficiency
type

Qi-Xu Fatigue lethargy Cool extremities
edematous limbs

Weak —
Yang-Xu
Blood-Xu

Yin-Xu

— Pale
Threadlike

Light-red

Red
Night sweating
Thirsty

aEach Zheng was diagnosed when either sign appeared.
bBleeding in any part of the body was included, except the skin.

on our pilot study. During our design stage, we determined
that 35 patients in the group with and 53 in the group without
Yang-Xu Zheng had to provide a power of 90% and 5%of two-
sided type 1 error for prevalence of Yang-Xu Zheng of 40% in
this population to differentiate proportions of patients who
died. This was calculated by a two-sided proportion test (z
test) on the assumption that there was a 40% survival rate in

the group with versus 75% survival rate in the group without
Yang-Xu Zheng.

2.4. Data Collection. Whenever a patient diagnosed with
severe sepsis or septic shock was admitted to MICU, the
physician on duty informed our research team member on
call (YYC), who was a specialist and chief of the MICU. Age,
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gender, TCM Zheng diagnosis, and clinical and laboratory
measurements for calculation of the APACHE II [17] and
cytokine were collected by both reviewing the chart record
and examining patients within 24 hours of admission to
MICU, and this 24-hour period was considered as “Day 1”
in our study. Ambient temperature was controlled at 24∘C.
To minimize potential observation bias, signs to diagnose
TCM Zhengswere examined by only one attending physician
(YYC) with both Western and Chinese professional training
and medical licenses. Patient’s survival or death (survivor
versus nonsurvivor) in MICU was assessed during a follow-
up of a 28-day interval.

2.5. Cytokine Measurement. Blood samples were collected
from the arterial line for septic patients. Samples were
immediately centrifuged inMICU at 1500 rpm for 10minutes
and separated plasma stored at −80∘C. Plasma levels of TNF-
𝛼, IL-6, IL-8, IL-10, and IL-18 were measured by enzyme-
linked immunosorbent assay (ELISA) with a commercial kit
(R&D systems, Minneapolis, MN) using the manufacture’s
protocol. All cytokine measurements were performed in the
College of Chinese Medicine Laboratory at China Medical
University by faculty blinded to clinical data. The samples
were assayed with suitable controls for derivation of standard
curves.

2.6. Statistical Analysis. For continuous variable, data are
expressed asmean± SD and for categorical variables, as num-
bers with corresponding percentages. Cytokine values were
log-transformed to obtain proportionally constant variation
and distributed normally. Comparisons between survivor
and non-survivor groups were performed viaMann-Whitney
U test. The Chi-square or Fisher’s exact test was used for
categorical variables. A multivariate logistic regression was
conducted by including all potential variables associated with
mortality (i.e., a full model) to assess joint predictive effect
on sepsis mortality. Signs of the predictive TCM Zheng were
analyzed by the full model of logistic regression for selection
of independent predictive signs. Statistical calculations were
performed using software package SPSS 14.0 (SPSS Inc.,
Chicago, IL). All comparisons were two-tailed, 𝑃 < 0.05
regarded as statistically significant.

3. Results

3.1. Characteristics of Study Subjects. A total of 126 sepsis
patients were consecutively enrolled: 71 survivors and 55 non-
survivors (43.7%) who died within 6.6 ± 5.7 days after MICU
admission. Mean age of each group was over 70 years. Male
was predominant in the non-survivor group and as risk factor
formortality. Sepsis diagnosis atMICU admission showed no
correlationwithmortality. APACHE II scorewas significantly
higher among non-survivors. Principal suspected infection
source was the respiratory tract, followed by urogenital tract,
most infection caused by gram negative bacteria. Six patients
with intra-abdominal infection all died within twenty-eight
days after admission (Table 2).

Table 2: Demographic and clinical characteristics of septic patients.

Variable Survivor
(𝑛 = 71)

Nonsurvivor
(𝑛 = 55) 𝑃 value

Age (yr) 74.7 ± 11.9 73.2 ± 16.6 NS

Gender (male) 38 (53.5%) 39 (70.9%) <0.05

Survival time (days) 6.6 ± 5.7
Diagnosis at ICU admission

Severe sepsis 12 (16.9%) 4 (7.3%) NSa

Septic shock 59 (83.1%) 51 (92.7%) NS

Severity scoring
APACHE II 28.5 ± 7.6 31.6 ± 7.7 0.02

Source of infectionb

Respiratory tract 38 (53.5%) 26 (47.3%) NS

Urogenital tract 39 (54.9%) 22 (40.0%) NS

Liver and biliary tract 2 (2.8%) 4 (7.3%) NSa

Intra-abdomen 0 (0.0%) 6 (10.9%) <0.01a

Cutaneous/soft tissue 5 (7.0%) 1 (1.8%) NSa

Others/unknown 3 (4.2%) 6 (10.9%) NSa

Documented microbial
agentb

Gram positive 12 (16.9%) 11 (20.0%) NS

Gram negative 50 (70.4%) 36 (65.5%) NS

Fungus 4 (5.6%) 4 (7.3%) NSa

Survivor/nonsurvivor: septic patient alive/dead 28 days after admission to
medical intensive care unit.
APACHE II: Acute Physiology and Chronic Health Evaluation II.
Continuous data are presented as Mean ± SD.
Categorical data are presented as number of patients (percentages).
Values have been calculated using Chi-square test andMann-Whitney𝑈 test.
aCalculated using Fisher’s exact test.
bValues total more than 100%, since patients could have more than one
condition.
𝑃 < 0.05 statistically significant.
NS: not significant.

3.2. Frequency of TCM Zhengs between Patients with Severe
Sepsis and Septic Shock. Among 126 septic patients, 16 were
admitted with diagnosis of severe sepsis, the other 110 with
septic shock. Frequency of Qi-Xu Zheng was the highest
(68.3%), followed by Yang-Xu Zheng (51.6%). Frequency of
three pathogen-excess types were between 35.7 and 40.5%.
Only 6.3% and 4.8% of patients had Blood-Xu Zheng and Yin-
Xu Zheng, respectively.There was no significance with regard
to frequency of all TCM Zhengs between patients with severe
sepsis or septic shock, although the percentage of Nutrient-
phase heat andQi-Xu Zheng was much higher in the patients
with septic shock (Table 3).

3.3. Frequency of TCMZhengs between Survivors and Nonsur-
vivors. Among three pathogen-excess types, only frequency
of Nutrient-phase heat Zheng was significantly higher in the
non-survivor group; in the human body-deficiency types,
incidence of bothQi- and Yang-Xu Zheng was higher in non-
survivors (Table 4).
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Table 3: Frequency of TCM Zhengs between patients with severe sepsis and septic shock.

TCM 𝑍ℎ𝑒𝑛𝑔a Total (𝑛 = 126) Severe sepsis (𝑛 = 16) Septic shock (𝑛 = 110) 𝑃 valueb

Pathogen-excess type
Qi-phase heat 47 (37.3%) 5 (31.3%) 42 (38.2%) NSc

Nutrient-phase heat 51 (40.5%) 5 (31.3%) 46 (41.8%) NSc

Blood-phase heat 45 (35.7%) 5 (31.3%) 40 (36.4%) NSc

Human body-deficiency type
Qi-Xu 86 (68.3%) 9 (56.3%) 77 (70.0%) NS
Yang-Xu 65 (51.6%) 8 (50.0%) 57 (51.8%) NS
Blood-Xu 8 (6.3%) 1 (6.3%) 7 (6.4%) NSc

Yin-Xu 6 (4.8%) 1 (6.3%) 5 (4.5%) NSc

Categorical data are presented as number of patients (percentages).
Values have been calculated using Chi-square test.
aValues total more than 100%, since patients could have more than one condition.
bComparison between patient with severe sepsis and septic shock.
cCalculated using Fisher’s exact test.
𝑃 < 0.05 statistically significant.
NS: not significant.

Table 4: Frequency of each TCM Zheng between the survivors and
nonsurvivors.

TCM 𝑍ℎ𝑒𝑛𝑔a Survivor
(𝑛 = 71)

Nonsurvivor
(𝑛 = 55) 𝑃 value

Pathogen-excess type
Qi-phase heat 27 (38.0%) 20 (36.4%) NS
Nutrient-phase heat 23 (32.4%) 28 (50.9%) 0.04
Blood-phase heat 22 (31.0%) 23 (41.8%) NS

Human body-deficiency type
Qi-Xu 41 (57.7%) 45 (81.8%) <0.01
Yang-Xu 23 (32.4%) 42 (76.4%) <0.01
Blood-Xu 5 (7.0%) 3 (5.5%) NSb

Yin-Xu 5 (7.0%) 1 (1.8%) NSb

Categorical data are presented as number of patients (percentages).
Values have been calculated usingMann-Whitney𝑈 test andChi-square test.
aValues total more than 100%, since patients could have more than one
condition.
bCalculated using Fisher’s exact test.
𝑃 < 0.05 being statistically significant.
NS: not significant.

3.4. Independent Predictors for Sepsis Mortality. Although
frequency of Qi-Xu Zheng was also significantly higher in
the non-survivor group, it was not included in multivariate
analysis model due to its high collinearity with Yang-Xu
Zheng. While site of infection also has prognostic value
[6], intra-abdomen infection was excluded frommultivariate
analysis model because there was no case in the survivor
group. Multivariate logistic regression was performed by
including age, gender, APACHE II score, Nutrient-phase
heat, and Yang-Xu Zheng in the model. Only Yang-Xu Zheng
proved statistically significant in the full model, which had a
prediction rate of 70.6% (Table 5). Next, in order to evaluate
discrimination capacity of Yang-Xu Zheng, we compared
APACHE II scores and plasma values of host reactive
cytokine of TNF-𝛼, IL-6, IL-8, IL-10, and IL-18 between
patients with and without Yang-Xu Zheng. APACHE II score

and values of host reactive cytokines were all significantly
higher in the septic patients with Yang-Xu Zheng (Table 6).
Finally, five diagnostic signs of Yang-Xu Zheng were analyzed
bymultivariate logistic regression. Cool extremities andweak
pulse emerged as significant portents for sepsis mortality in
the full model, with prediction rate of 74.6% (Table 7).

4. Discussion

To our knowledge, this is the first study to evaluate whether
TCM Zheng diagnosis can be adopted as an early predictor
for sepsis mortality. Our prospective observational results
indicate (1) Yang-Xu Zheng serves as an early predictor for
sepsis outcome, since patients with it show higher APACHE
II scores; and (2) in cases without it, these host response
cytokines are reported as significantly lower: TNF-𝛼, IL-6,
IL-8, IL-10, and IL-18. Furthermore, cool extremities and
weak pulse, two diagnostic signs of Yang-Xu Zheng, were
also cited as accurate predictors for sepsis mortality and can
be adopted for use by Western physicians in their clinical
practice.

The most challenging task of our study was to draw
the hypothesis of pathogenesis of sepsis from TCM per-
spective. Experts debated whether to adopt the theory of
Zhang Zhongjing (張仲景) or Ye Tianshi (葉天士) or to
integrate both. The issue was resolved by in-depth literature
review, along with discussion of clinical observations and
experiences. All experts agreed to integrate these theories
into pathogenesis of sepsis, since (1) both theories originate
from Huangdi’s Internal Classic (黃帝內經) [25–27] and (2)
manifestations of septic patients cover signs and symptoms
described inTreatise onColdDamageDiseases (Shanghanlun)
and Treatise on Warm Heat Disease (Wenrelun).

Results show complexity of disease progress and TCM
Zheng transitions in septic patients, who can manifest
diverse TCM Zhengs simultaneously. The combination can
be two Zhengs in the pathogen-excess type or human body-
deficiency type, or one Zheng from pathogen-excess with
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Table 5: Multivariate analysis of independent predictor for sepsis mortality.

Variable Prediction rate: 70.6%
𝐵 Wald Relative risk 95% CI 𝑃 value

Age −0.01 0.77 0.99 0.96–1.02 NS
Gender 0.33 0.55 1.39 0.59–3.29 NS
APACHE II 0.03 1.11 1.03 0.98–1.01 NS
Nutrient-phase Zheng 0.31 0.51 1.36 0.58–3.16 NS
Yang-Xu Zheng 1.75 16.62 5.74 2.48–13.3 <0.01
Multivariate logistic regression analysis was performed by “enter” method.
APACHE II: Acute Physiology and Chronic Health Evaluation II.
CI: confidence interval.
𝑃 value < 0.05 being statistically significant.

Table 6: APACHE II score and host reactive cytokine levels between
septic patients with and without Yang-Xu Zheng.

With
Yang-Xu Zheng

(𝑛 = 65)

Without
Yang-Xu Zheng

(𝑛 = 61)
𝑃 value

Severity scoring
APACHE II 31.8 ± 7.8 27.8 ± 7.1 <0.01

Host reactive cytokine
TNF-𝛼a 1.6 ± 0.5 1.4 ± 0.5 <0.01
IL-6a 3.3 ± 0.9 2.8 ± 0.8 <0.01
IL-8a 2.5 ± 0.6 2.2 ± 0.5 <0.01
IL-10a 2.3 ± 0.7 2.0 ± 0.7 <0.01
IL-18a 2.9 ± 0.2 2.8 ± 0.3 <0.01

APACHE II: Acute Physiology and Chronic Health Evaluation II.
Continuous data are presented as Mean ± SD.
Values have been calculated using Mann-Whitney 𝑈 test.
TNF: tumor necrosis factor.
IL: interleukin.
aBased on log transformed values (pg/mL).
𝑃 < 0.05 statistically significant.
NS: not significant.

another from human body-deficiency type; this combination
was most frequent. Predominant combination of Zhengs
reflected both inflammatory reaction caused by the invad-
ing pathogen and impaired organ function resulting from
cytokine storm and cardiovascular derangements [28].

In constructing the hypothesis of sepsis in TCM, we
thought of Yang-Xu as the key pathological factor in deter-
mining mortality outcome, since Yang is energy to maintain
body function. This was affirmed by finding Yang-Xu Zheng
as an independent predictor of mortality. Although the Body
Constitution Questionnaire (BCQ+) developed by our team
aims at assessing Yang-Xu status of the body [30, 31], it is
not fitting to measure the Yang-Xu status of septic patients in
this study. BCQ+ measures the relatively stable physiological
condition of the body, but signs and symptoms of sepsis
vary quite rapidly under pathological interaction of pathogen
virulence and host response [32].

Overwhelming host responses to pathogens may cause
inappropriate inflammatory mediator secretion and a variety
of acute insults leading to septic shock. Our study, com-
paring APACHE II score and the host response cytokines

between patients with and without Yang-Xu Zheng, revealed
that patients with Yang-Xu Zheng had significantly higher
APACHE II scores and host response cytokine values.
TCM diagnosis Yang-Xu Zheng can thus discriminate septic
patients into two groups and help to identify septic patients
with higher disease severity and impaired physiological
function.

Likewise, cool extremities and weak pulse, both diagnos-
tic signs of Yang-Xu Zheng,were found significant prognostic
predictors of sepsis mortality. In this study, these diagnostic
signs were observed in the postresuscitation phase of septic
patients. Even under effects of fluid supplement and inotropic
medication, all four distal extremitieswere still obviously cool
to the examiner’s hand. This finding concurs with reports
from Kaplan et al. [33] and Lima et al. [34]. During examina-
tion of the radial artery (side without arterial line insertion),
pulse was weak and blood flow easily blocked by fingertip
compression. Pulse diagnosis enables TCM physicians to
evaluate cardiac output and systemic vascular resistance
approximately. In severe sepsis and septic shock, myocardial
dysfunction and cardiovascular derangements oftenmanifest
[35]. Cool extremities andweak pulse, two signs of peripheral
hypoperfusion, are easily assessed and can also be applied by
Western physicians to identify septic patients at a higher risk
of death within seconds.

In this study, only 6.3% and 4.8% of the patients
were found to have Blood-Xu Zheng and Yin-Xu Zheng,
respectively. This may be because (1) our patients were
observed in post-resuscitation phase: fluid supplement treat-
ment improved pathological status of Yin-Xu and Blood-Xu;
Yan et al. also noted light tongue color instead of typical
crimson tongue in SARS patients after fluid resuscitation [12];
and (2) TCM Zheng diagnosis was performed within the first
24 hours after admission: signs and symptoms of Blood-Xu
Zheng and Yin-Xu Zheng did not develop in this period yet.

There are study limitations to note. First, our treatment
of septic shock followed the standardized protocol of the
hospital, which may not be universal. Since our patients
were examined in post-resuscitation phase, effects of sedation
and analgesics can not be ruled out. Yet this study provides
information on MICU outcomes of patients admitted with
severe sepsis and septic shock to local community hospitals
in East Asia.
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Table 7: Diagnostic signs of Yang-Xu Zheng as independent predictors of sepsis mortality.

Variable Prediction rate: 74.6%
𝐵 Wald Relative risk 95% CI 𝑃 value

Fatigue 0.34 0.14 1.41 0.24–8.32 NS
Lethargy −1.35 2.96 0.26 0.06–1.21 NS
Cool extremities 1.94 17.94 6.97 2.84−17.12 <0.01
Edematous limbs 0.51 1.36 1.66 0.71–3.92 NS
Weak pulse 1.35 5.64 3.86 1.27–11.77 0.02
Multivariate logistic regression analysis was performed by “enter” method.
CI: confidence interval.
𝑃 < 0.05 being statistically significant.

Second, we defined the first 24 hours after admission to
MICU as the “Day 1” in our study. It was to be expected that
there would be inherent lead-time bias in this study, with
septic patients admitted from either the emergency depart-
ment or inpatient ward. The lead-time bias may underlie
observational differences between groups; we suggest that
this does not reduce the value of our observations at the point
at which decisions about the choice of further hemodynamic
support were made.

Third, this study can be criticized for potential observer
bias but is supported by other factors, such as both disease
severity scores and cytokine values consistent with findings
and outcomes.

Fourth, TCM Zhengs to diagnose the septic patients were
analyzed and singled out from composite Zhengs in TCM
literatures. Diagnostic criteria were selected after considering
difficulties in clinical observation, so only the signs and
symptoms that can be observed in the septic patients were
included. Since diagnosis Nutrient-phase heat, Qi-Xu, and
Yang-Xu Zheng significantly differed between survivors and
non-survivors, TCM Zhengs and their diagnostic criteria still
have the clinical feasibility.With frequency ofNutrient-phase
heat, Qi-Xu, and Yang-Xu Zheng higher in non-survivors,
further clinical study should evaluate TCM treatment for
Nutrient-phase heat, Qi-Xu, and Yang-Xu Zheng in the
patients with severe sepsis and septic shock.

5. Conclusions

Early identification of patients at high risk of death is a
critical issue in management of sepsis. Highly variable signs
and symptoms of sepsis emanate from the complex immune
reaction and host response. Since TCM Zheng diagnosis is
made after analyzing all signs and symptoms gathered, Yang-
Xu Zheng serves as independent and significant prognostic
predictor of patients with severe sepsis and septic shock.
There were significant differences in APACHE II scores
and plasma values of host response cytokine: TNF-𝛼, IL-
6, IL-8, IL-10 and IL-18 between patients with and without
Yang-Xu Zheng. These findings provide clinical evidence that
TCM Zheng diagnosis can be applied to stratify severity and
prognosis of septic patients.

Conflict of Interests

All authors declare that there is no conflict of interests.

Acknowledgments

This study was supported both by the Committee on
Chinese Medicine and Pharmacy, Department of Health,
Executive Yuan, Taiwan (Grant nos. CCMP95-RD-214,
CCMP96-RD-209, and CCMP99-RD-207) and National
Science Council (Grant no. NSC 98-2320-B-039-MY3). The
authors wish to thank the entire team of MICU both at
Nantou (Dr. Yi-Hsiang Lin, Dr. Tse-Hung Lin, and Dr. Chih-
Hung Shih) and Taichung Hospital, Department of Health,
Executive Yuan. They also thank Miss Yun-An Chen for
cytokine measurement.

References

[1] G. S. Martin, D. M. Mannino, S. Eaton, and M. Moss, “The epi-
demiology of sepsis in the United States from 1979 through
2000,” The New England Journal of Medicine, vol. 348, no. 16,
pp. 1546–1554, 2003.

[2] M. Zambon, M. Ceola, R. Almeida-de-Castro, A. Gullo, and J.
Vincent, “Implementation of the surviving sepsis campaign
guidelines for severe sepsis and septic shock: we could go faster,”
Journal of Critical Care, vol. 23, no. 4, pp. 455–460, 2008.

[3] S. L. Barriere and S. F. Lowry, “An overview ofmortality risk pre-
diction in sepsis,” Critical Care Medicine, vol. 23, no. 2, pp. 376–
393, 1995.

[4] R. Markgraf, G. Deutschinoff, L. Pientka, and T. Scholten,
“Comparison of acute physiology and chronic health evalu-
ations II and III and simplified acute physiology score II: a
prospective cohort study evaluating these methods to predict
outcome in a German interdisciplinary intensive care unit,”
Critical Care Medicine, vol. 28, no. 1, pp. 26–33, 2000.

[5] M. M. Levy, M. P. Fink, J. C. Marshall et al., “2001 SCCM/
ESICM/ACCP/ATS/SIS international sepsis definitions confer-
ence,” Critical Care Medicine, vol. 31, no. 4, pp. 1250–1256, 2003.

[6] S.M.Opal, “Concept of PIROas a new conceptual framework to
understand sepsis,” Pediatric Critical Care Medicine, vol. 6, no.
3, pp. S55–S60, 2005.

[7] W. Y. Jiang, “Therapeutic wisdom in traditional Chinese medi-
cine: a perspective from modern science,” Discovery Medicine,
vol. 5, no. 29, pp. 455–461, 2005.

[8] A. P. Lu, H. W. Jia, C. Xiao, and Q. P. Lu, “Theory of traditional
chinese medicine and therapeutic method of diseases,” World
Journal of Gastroenterology, vol. 10, no. 13, pp. 1854–1856, 2004.



8 Evidence-Based Complementary and Alternative Medicine

[9] K. L. Liang, R. S. Jiang, C. L. Lee, P. J. Chiang, J. S. Lin, and Y. C.
Su, “Traditional Chinese medicine ZHENG identification pro-
vides a novel stratification approach in patients with aller-
gic rhinitis,” Evidence-Based Complementary and Alternative
Medicine, vol. 2012, Article ID 480715, 9 pages, 2012.

[10] M. J. Cameron, J. F. Bermejo-Martin, A. Danesh, M. P. Muller,
and D. J. Kelvin, “Human immunopathogenesis of severe acute
respiratory syndrome (SARS),”Virus Research, vol. 133, no. 1, pp.
13–19, 2008.

[11] P. C. Leung, “The efficacy of Chinese medicine for SARS: a re-
view of Chinese publications after the crisis,” The American
Journal of Chinese Medicine, vol. 35, no. 4, pp. 575–581, 2007.

[12] D. X. Yan, X. P. Yu, K. H. Shi, W. B. Song, H. Y. Zhang, and J. L.
Wei, “Discussion about treatment of severe acute respiratory
syndrome based on syndrome differentiation,” Journal of Chi-
nese Integrative Medicine, vol. 2, no. 4, pp. 241–244, 2004.

[13] SARS, “Clinical trials on treatment using a combination of
traditional Chinese medicine and Western medicine,” in Inter-
national Expert Meeting to Review and Analyse Clinical Reports
on Combination Treatment for SARS, WHO, Ed., World Health
Organization, Beijing, China, 2003.

[14] J. Liu, E. Manheimer, Y. Shi, and C. Gluud, “Chinese herbal
medicine for severe acute respiratory syndrome: a systematic
review and meta-analysis,” Journal of Alternative and Comple-
mentary Medicine, vol. 10, no. 6, pp. 1041–1051, 2004.

[15] M. M. Zhang, X. M. Liu, and L. He, “Effect of integrated tra-
ditional Chinese and Western medicine on SARS: a review of
clinical evidence,”World Journal of Gastroenterology, vol. 10, no.
23, pp. 3500–3505, 2004.

[16] X. Liu, M. Zhang, L. He, Y. P. Li, and Y. K. Kang, “Chinese herbs
combined with Western medicine for severe acute respiratory
syndrome (SARS),” Cochrane Database of Systematic Reviews,
no. 1, Article ID CD004882, 2006.

[17] W. A. Knaus, E. A. Draper, D. P. Wagner, and J. E. Zimmerman,
“APACHE II: a severity of disease classification system,” Critical
Care Medicine, vol. 13, no. 10, pp. 818–829, 1985.

[18] T. Calandra, J. D. Baumgartner, G. E. Grau et al., “Prognostic
values of tumor necrosis factor/cachectin, interleukin-1, inter-
feron-𝛼, and interferon-𝛾 in the serum of patients with septic
shock,” Journal of Infectious Diseases, vol. 161, no. 5, pp. 982–987,
1990.

[19] F. Riche, Y. Panis,M. J. Laisne et al., “High tumor necrosis factor
serum level is associated with increased survival in patients
with abdominal septic shock: a prospective study in 59 patients,”
Surgery, vol. 120, no. 5, pp. 801–807, 1996.

[20] R. T. Patel, K. I. Deen, D. Youngs, J. Warwick, and M. R. B.
Keighley, “Interleukin 6 is a prognostic indicator of outcome in
severe intra-abdominal sepsis,” The British Journal of Surgery,
vol. 81, no. 9, pp. 1306–1308, 1994.

[21] C. H. Wang, M. J. Gee, C. Yang, and Y. C. Su, “A new model for
outcome prediction in intra-abdominal sepsis by the linear
discriminant function analysis of IL-6 and IL-10 at different
heart rates,” Journal of Surgical Research, vol. 132, no. 1, pp. 46–
51, 2006.

[22] S. M. El-Maghraby, M. M.Moneer, M. M. Ismail, L. M. Shalaby,
and H. A. El-Mahallawy, “The diagnostic value of C-reactive
protein, interleukin-8, and monocyte chemotactic protein in
risk stratification of febrile neutropenic children with hemato-
logic malignancies,” Journal of Pediatric Hematology/Oncology,
vol. 29, no. 3, pp. 131–136, 2007.

[23] S. Fujishima, J. Sasaki, Y. Shinozawa et al., “Serum MIP-1𝛼 and
IL-8 in septic patients,” Intensive Care Medicine, vol. 22, no. 11,
pp. 1169–1175, 1996.

[24] A. Oberholzer, U. Steckholzer, M. Kurimoto, O. Trentz, and W.
Ertel, “Interleukin-18 plasma levels are increased in patients
with sepsis compared to severely injured patients,” Shock, vol.
16, no. 6, pp. 411–414, 2001.

[25] Z. Z. Li, Y. H. Liu, K. H. Lai, and D. R. Tang, “Discussion on the
relationship between exogenous febrile disease and epidemic
febrile disease,” Chinese Journal of Basic Medicine in Traditional
Chinese Medicine, vol. 9, no. 3, pp. 13–16, 2003.

[26] M. S. Wu, “Relationship between febrile diseases and theory of
epidemic febrile diseases,” Jiangsu Journal of Traditional Chinese
Medicine, vol. 26, no. 5, pp. 7–9, 2005.

[27] A.M.Chen, “Relationship between febrile diseases and epidem-
ic febrile diseases,”Guiding Journal of Traditional Chinese Medi-
cine and Pharmacy, vol. 14, no. 2, pp. 8–9, 2008.

[28] H.Wang and S. Ma, “The cytokine storm and factors determin-
ing the sequence and severity of organ dysfunction in multiple
organ dysfunction syndrome,” The American Journal of Emer-
gency Medicine, vol. 26, no. 6, pp. 711–715, 2008.

[29] “American college of chest physicians/society of critical care
medicine consensus conference: definitions for sepsis and organ
failure and guidelines for the use of innovative therapies in
sepsis,” Critical Care Medicine, vol. 20, no. 6, pp. 864–874, 1992.

[30] Y. C. Su, L. L. Chen, J. D. Lin, J. S. Lin, Y. C. Huang, and J. S. Lai,
“BCQ+: a body constitution questionnaire to assess Yang-Xu—
part I: establishment of a first final version through a Delphi
process,” Forschende Komplementarmedizin, vol. 15, no. 6, pp.
327–334, 2008.

[31] L. L. Chen, J. S. Lin, J. D. Lin et al., “BCQ+: a body constitution
questionnaire to assess Yang-Xu—part II: evaluation of reliabil-
ity and validity,”ForschendeKomplementarmedizin, vol. 16, no. 1,
pp. 20–27, 2009.

[32] A. Lever and I. Mackenzie, “Sepsis: definition, epidemiology,
and diagnosis,” The British Medical Journal, vol. 335, no. 7625,
pp. 879–883, 2007.

[33] L. J. Kaplan, K. McPartland, T. A. Santora, and S. Z. Trooskin,
“Start with a subjective assessment of skin temperature to
identify hypoperfusion in intensive care unit patients,” Journal
of Trauma, vol. 50, no. 4, pp. 620–627, 2001.

[34] A. Lima, T. C. Jansen, J. van Bommel, C. Ince, and J. Bakker,
“The prognostic value of the subjective assessment of peripheral
perfusion in critically ill patients,”Critical CareMedicine, vol. 37,
no. 3, pp. 934–938, 2009.

[35] O. Court, A. Kumar, J. E. Parrillo, and A. Kumar, “Clinical re-
view: myocardial depression in sepsis and septic shock,”Critical
Care, vol. 6, no. 6, pp. 500–508, 2002.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


