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Background: Tanreqing injection (TRQ) is a traditional Chinese medicine commonly
used in China to treat pulmonary diseases presenting as phlegm-heat syndrome.
Robust data on the safety of TRQ from real-world observational cohorts are
currently lacking.

Objective: To evaluate as the incidence, type, and predictors of adverse events (AEs) and
adverse drug reactions (ADRs) of TRQ in clinical practice in China.

Methods: We conducted a population-based cohort, multicenter study to evaluate the
incidence, manifestation, outcomes, and risk factors of AEs and ADRs following TRQ use
in China. Between April 2014 and May 2015 a total of 30,322 consecutive inpatients/
emergency attendance patients from 90 hospitals across China administrated TRQ were
followed-up for 7 days. Odds ratios (ORs) with 95% confidence intervals (CIs) were
estimated using logistic regression to identify predictors of ADRs.

Results: The incidence of AEs and ADRs was 1.4 and 0.3%, respectively. Skin and
subcutaneous tissue disorders were the most common ADRs. All ADRs were mild or
moderate in severity, except for one serious case of anaphylactic reaction. The majority of
ADRs (72.8%) occurred in the first 2 h after TRQ administration. Two-thirds of patients
(66.1%) in the study were prescribed TRQ off-label, including infants aged ≤24 months. A
history of food allergy (OR 4.50, 95% CI: 1.35–15.00), drug allergy (OR 2.77, 95% CI:
1.56–4.94), and fast infusion speed (off-label use) (OR 2.10, 95% CI: 1.27–3.50) were
associated with an increased risk of ADRs.

Conclusion: TRQ is well tolerated in the general population, yet off-label use is prevalent.
Efforts are required to educate prescribers to adhere to the drug label in order to minimize
potential patient harm.

Keywords: drug safety, adverse drug reactions, pharmacovigilance, anaphylaxis, traditional Chinese medicine,
off-label
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INTRODUCTION

Tanreqing injection (TRQ) is a traditional Chinese medicine
(TCM) consisting of five water-soluble herbals extracts: Radix
Scutellariae [Scutellaria baicalensis Georgi (radix), 30%], bear
bile powder (Fel Ursi Selenarctos thibetanus G. Cuvier Ursus
arctos L., 9%), goral horn (Naemorhedus goral Hardwicke, 7%),
Flos Lonicerae [Lonicera japonica Thunb (flos), 30%], and
Fructus Forsythiae [Forsythia suspense (Thunb.) Vahl.
( f ruc tus ) , 24%] , w i th ba i ca l in , ch lorogen ic ac id ,
ursodeoxycholic acid, and chenodeoxycholic acid as the major
bioactive constituents (CFDA, 2012; Zhang et al., 2016; Li et al.,
2019). Owing to its antibacterial, antiviral, and anti-
inflammatory effects, it is widely used in China to treat
diseases presenting as “phlegm-heart syndrome” (Li et al.,
2010; Yang et al., 2018), including acute upper respiratory
infections (Wang et al., 2016), pneumonia (Wang et al., 2011;
Xiong et al., 2018), and acute exacerbation of chronic obstructive
pulmonary disease (COPD) (Zhong et al., 2010). It was approved
for use by the Chinese Food and drug Administration (CFDA) in
2003. Between 2009 and 2011, the National Centre of Adverse
Drug Reaction (ADR) Monitoring, affiliated with the CFDA,
received 4,899 ADR following use of TRQ, including 172 serious
adverse events (SAEs) most of which were anaphylaxis. Forty five
percent of SAEs occurred in children under 5 years of age or in
adults aged over 60 years (the National Centre of ADR
Monitoring, unpublished).

Plant based extracts and proteins from animal sources have
been considered to be major allergens in TCM injections, and in
2010 an allergen-warning was added to the product label along
with wording that the product is contraindicated in infants aged
less than 24 months and pregnant women. Other
contraindications stated on the label include hepatic, renal, or
heart failure. In response to concerns that the multi-ingredient
composition and low-quality standards in production may be
factors related to TRQ ADRs (Ji et al., 2009; Zhang et al., 2014),
in December 2011 the CFDA introduced a standardized process
on active ingredient preparation to control the quality of TRQ
production (Li et al., 2014; Yang, B. et al., 2017; Yang, Y. et al.,
2017; Li, W. L. et al., 2017). As part of the post-marketing
surveillance of TRQ, there is a need to gather safety data from
large population-based observational cohorts, yet currently only
a few small single-centered studies on this topic have been
conducted (Zhong et al, 2010; Xie et al, 2014; Wang et al,
2018). Therefore we carried out a population-based study to
evaluate the incidence, manifestation, outcomes and risk factors
Abbreviations: ADRIC, ADR interpretation committee; ADRs, Adverse drug
reactions; AEs, Adverse events; CRF, Case report forms; CFDA, China Food and
Drug Administration; COPD, Chronic obstructive pulmonary disease; CRA,
Clinical research associate; CIs, Confidence intervals; EDC, Electronic data
capture; EVSE, Enteroviral vesicular stomatitis with exanthema; OR, Odds
ratios; TReQS, Post-Marketing Surveillance of the Tanreqing Injection: a Real-
World Study; SAEs, Serious adverse events; SATCM, State Administration of
Traditional Chinese Medicine of the People’s Republic of China; TRQ, Tanreqing
injection; TCM, Traditional Chinese medicine. IQR, interquartile range; WHO-
UMC, World Health Organization - Uppsala Monitoring Centre.
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of ADRs and adverse events (AEs) following TRQ in clinical
practice across China.
MATERIALS AND METHODS

Study Design
We carried out a cohort study with prospective and retrospective
components (ClinicalTrials.gov, identifier NCT02094638;
Chinacohort.bjmu.edu.cn, identifier CCC2018062701). The
study was conducted at 90 hospitals (55 general hospitals, 12
district/country hospitals, 9 specialized hospitals including
women’s and children’s hospitals, and 14 TCM hospitals)
within 27 provincial level administrative regions across China
(see Supplementary Figure A and Tables A, B for details).
Participating centers were selected based on sales of TRQ,
scientific research capacity, and willingness to take part. The
study was supported by State Administration of TCM of the
People’s Republic of China (SATCM, project number:
2013ZX04) and approved by Peking University Third Hospital
Ethics Committee with waiver informed consent (reference
number: IRB00006761-2014009).

Study Population
A total of 30,322 consecutive patients, either inpatients or those
attending a hospital emergency department, who were
administered TRQ for the first time between January 2014 and
May 2015 were identified. This included 2,743 patients who were
newly prescribed TRQ from January to March of 2014 and who
belonged to a retrospective cohort, and 27,579 patients identified
between April and May 2015 that formed a prospective cohort.
In view of the short half-live of TRQ (Liu et al., 2013; Li et al.,
2018), every patient involved was followed up for 7 days after
either TRQ was discontinued or the date of hospital discharged.

Data Sources, Collection, and Quality
Control
The methods of data collection are summarized in Figure 1. Two
local investigators (predominantly pharmacists) in each study
site were responsible for the data collection, which included a
details on all prescriptions written for TRQ issued from the
central hospital pharmacy (data collected daily), demographics,
medical history (including history of allergy), diagnoses
(including Chinese medical diagnoses), laboratory test results,
medication use, details of TRQ administration, and AEs.
Historical records, including medical records and reported
ADRs were collected for patients in the retrospective and
prospective cohort, while data from follow-up investigations
were collected in the prospective cohort. Adverse events were
also identified from the medical records of patients who died or
who had disease exacerbation or abnormal laboratory test results.

Local investigators submitted data via a secure and password-
protected web-based electronic data capture system (EDC, http://
182.92.8.232/commedc/). International Classification of
Diseases-10, Medical Dictionary for Regulatory Activities, and
World Health Organization-Anatomical Therapeutic Chemical
January 2020 | Volume 10 | Article 1523
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codes were used as the data dictionary in the EDC for
standardizing entries relating to medical history and diagnoses,
AEs, and medications. To minimize transcription errors, local
hospital information system (if authorized) was linked to the
electronic data by matching on a series of identifiers for
downloading basic information in the case report form (CRF),
including demographics, laboratory test results, and economic
outcomes. Each patient was assigned a unique ID and the
submitted data were checked three times—by the second local
investigator, by a clinical research associate, and by a data
administrator. Any CRF with errors was returned to the first
investigator inputting the data who subsequently revised the
entry. The department of technology and development center for
TCM, SATCM served as the point of data collection,
coordination center, and de-identification. Data analysis was
carried out at the Department of Epidemiology and
Biostatistics, School of Public Health, Peking University.
Frontiers in Pharmacology | www.frontiersin.org 3
Assessment of Adverse Events and
Adverse Drug Reactions
A multidisciplinary ADR interpretation committee (ADRIC)
assessed and interpreted all ADRs in accordance with the
WHO Collaborating Centre for International Drug Monitoring
(WHO-UMC) causality assessment system. The relationship
between the reported ADRs and TRQ was categorized as
certain, probable, possible, unlikely, conditional/unclassified, or
unassessable/unclassifiable. Adverse events were graded as mild,
moderate, and severe (Edwards and Aronson, 2000). A serious
adverse event (SAE) was defined as any untoward medical
occurrence that resulted in death, required hospital admission,
prolonged an existing hospital stay, or was life threatening
(Edwards and Aronson, 2000). A new ADR was described as
either an unlabeled ADR or an ADR where severity is
insufficiently described on the current drug label, as
appropriate. Anaphylaxis was determined based on the criteria
FIGURE 1 | Flow chart for adverse event (AE)/adverse drug reactions (ADRs) identification. The figure depicts the flow of AE/ADR identification from data collected
from field observations and follow-up investigations in respective and prospective cohort. TRQ, Tanreqing injection; SAEs, serious adverse events; ADRIC, ADR
interpretation committee.
January 2020 | Volume 10 | Article 1523
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recommended by the National Institute of Allergy and Infectious
Diseases, the Food Allergy and Anaphylaxis Network, and the
European Academy of Allergy and Clinical Immunology
(Muraro et al., 2014; Sampson et al., 2016). The incidence of
TRQ-related ADRs was the primary outcome measure. The
incidence of AEs, outcomes of risk factors for TRQ-related
ADRs were secondary outcomes. Indications for TRQ use and
off-label prescribing were also described.

Statistics Analysis
PASS 11.0.7 was used to calculate the sample size. Based on an
incidence of ADRs (0.14%) in the phase I to IV trials (Shanghai
Kaibao Pharmaceutical Co., LTD, unpublished; Shen et al, 2007),
and an expected 20% loss-to-follow-up, we estimated that 30,400
patients would be needed to observe an ADR incidence of less
than 0.1% with a probability of 95%. Categorical variables were
described using frequency counts and percentages, and
continuous variables were described using medians with
interquartile range (IQR). Multivariable non-conditional
logistic regression model was then used to estimate the
association between potential risk factors and occurrence of
ADRs related to TRQ by calculating odds ratios (OR) with
95% confidence intervals (CIs). All p values were two-sided.
SAS version 9.2 was used for all statistical analyses.
RESULTS

Baseline Characteristics
Of the 30,322 consecutive patients administrated TRQ between
January 2014 and May 2015, 22,062 (72.8%) were from general
hospitals and 3,475 (11.5%) were from TCM hospitals. Baseline
characteristics of the study population are shown in Table 1 and
Supplementary Figure B. There were 11,621 (38.33%) females
and the median age was 57 years (IQR 26, 72); 41% of patients
were aged at least 60 years. A total of 2,326 (7.7%) patients had a
history of food or drug allergy or other allergic disease. The
median length of hospital stay was 11 days. TRQ-related costs
accounted for 5.1% of the total medical costs with most covered
by health insurance.

Overall, TRQ was administered for 32,883 different
indications (a patient could have more than one different
indication recorded). Infections and respiratory diseases were
the most common accounting for 72.4% of indications, with
acute upper respiratory tract pneumonia, COPD, bronchitis
(acute or chronic), and hand, foot, and mouth disease being
the most frequent indications. Most prescriptions for TRQ were
made in accordance with the product label, including dosage
(maximal dose being 20 ml for children, and 40 ml for adults),
preparation concentration (≤10%), diluents (5% glucose or 0.9%
normal saline), intravenous infusion mode of administration,
and infusion rate (30–60 drops/min). However, a total of 20,058
(66.1%) patients were administered TRQ as off-label use (see
Supplementary Table C). Of these, 1,851 (6.1%) patients were
prescribed TRQ for pre-surgical infection prophylaxis, and 1,165
patients (3.8%) were aged ≤24 months, i.e., contraindicated.
Frontiers in Pharmacology | www.frontiersin.org January 2020 | Volume 10 | Article 15234
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There were 459 patients (1.5%) with other contraindications as
stated on the product label: hepatic failure (n = 138, 0.5%), renal
failure (n = 292, 1.0%), both hepatic and renal failure (n = 17,
TABLE 1 | Baseline characteristics of the study population. Data are n (%)
unless otherwise stated.

Patient characteristic Patients, N = 30,322

Demographics and lifestyle factors
Median age (IQR), years 57 (26, 72)
<18 6,500 (21.4)
≥60 13,061 (41.1)
Female 11,621 (38.3)
Han ethnicity 29,589 (97.6)
History of allergya 2,326 (7.7)
Food allergy 174 (0.6)
Drug allergy 1,969 (6.5)
Allergic disease 292 (1.0)
Lifestyle
Current smoking 7,447 (24.6)
Current alcohol drinker 4,898 (16.2)
Hospitalization factors
Median length of stay (IQR), days 11 (8, 18)
Death in hospital 239 (0.8)
Hospital department c

Pneumology 7,461 (24.6)
Pediatrics 4,794 (15.8)
Infectious disease 1,613 (5.3)
General surgery 1,420 (4.7)
Emergency 963 (3.2)
TRQ related diagnosis (ICD-10 codes) b,c

Pneumonia (J18) 9,760 (32.2)
Acute upper respiratory infections (J00-J06) 4,937 (16.3)
Chronic obstructive pulmonary disease (J44.9) 2,609 (8.6)
Acute bronchitis (J20) 2,500 (8.2)
Encounter for prophylactic surgery (Z40) e 1,851 (6.1)
Chronic bronchitis (J42) 1,244 (4.1)
Enteroviral vesicular stomatitis with exanthema
(B08.4)

899 (3.0)

Combined diseases (ICD–10 codes) b,d

Hypertensive diseases (I10–I16) 5,308 (17.5)
Atherosclerotic heart disease of native coronary
artery (I25.1)

2,278 (7.5)

Type 2 diabetes mellitus (E11) 2,169 (7.2)
Cerebrovascular diseases (I60-I69) 1,442 (4.8)
Symptoms and signs involving the digestive system
and abdomen (R10–R19)

1,307 (4.3)

Characteristic of TRQ administration f

Median dosage (IQR), ml/d 20 (20, 30)
Median duration of therapy (IQR), days 6 (4, 9)
Median preparation concentration of TRQ (IQR), % 8 (8, 12)
Median duration from preparation to the
administration of TRQ (IQR), minutes

30 (15, 30)

Median (Q1, Q3) infusion rate (IQR), drops/min g 40 (35, 50)
aA patient could have ≥2 different allergy history.
bOnly variables accounting for ≥2.9% patients are shown.
cA patient could have ≥2 different TRQ-related diagnoses.
dA patient could have ≥2 different types of combined disease.
eZ40 was applicable to describe infection prevention for surgery.
fThe labeled recommended intravenous dosage of TRQ for adults is 20 ml for each dose
once a day into 250~500 ml of 5% GS or 0.9% NS and doses up to a maximum of 40 m
for severe cases. The labeled recommendation for pediatric patients is 0.3~0.5 ml/kg up to
a maximum of 20 ml per dose once a day through intravenous infusion.
gMedian (IQR) infusion rate (ml/h) was 120 (105, 150) using needles of 0.55*19 mm o
0.7*24 mm. ICD, International Classification of Diseases; IQR, interquartile range; TRQ
Tanreqing injection.
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0.06%), and severe pulmonary heart disease with heart failure
(n = 12, 0.04%). Also, 11,807 (38.9%) patients were administered
TRQ with a preparation concentration of >10%, 2,058 (6.8%)
patients were prescribed diluents beyond 5% glucose or 0.9%
normal saline, and six patients (0.02%) were administered TRQ
by aerosol inhalation. There were 30,055 (71.9%) patients who
received TRQ concomitantly with other treatments such as
systemic antibiotics, blood substitutes and perfusion solutions,
and cough and cold preparations (see Supplementary Table D).
A total of 173 (0.6%) patients were administered TRQ with other
drugs within a same bottle/bag, which is another prohibition of
use on the product label. In nine (0.03%) of these patients, the
chemical reaction from co-administration was visually evident,
showing up as cloudy white precipitate when TRQ was combined
with doxofylline injection (three patients), levofloxacin lactate
injection (three patients), moxifloxacin hydrochloride injection
(two patients), or ornidazole and sodium chloride injection
(one patient).

Incidence and Casualty Assessment of
Adverse Events and Adverse Drug
Reactions
A total of 434/30,322 patients (1.4%) experienced an AE, of
whom 263 experienced a SAE. As shown in Table 2, according to
the WHO-UMC causality criteria, 81 patients (0.3%) were
classified to have a TRQ-related ADR (one was deemed as
certain, 35 probable and 45 possible). The most common
TRQ-related ADRs were rash (40.7%), chest discomfort (7.4%),
and nausea (6.2%). Only one patient experienced a serious TRQ-
ADR—a 65 years old female who presented with anaphylactic
reaction with the involvement of laryngeal edema 13 min after
the administration of TRQ alone, and who recovered following
treatment with promethazine and dexamethasone. All other
TRQ-related ADRs were either mild (n = 59, 72.8%) or
moderate (n = 21 patients, 25.9%). Twelve new symptoms
(“new ADRs”) occurred among 22 patients, with chest
discomfort accounting for just over a quarter (26.1%). There
was little evidence of a difference in the incidence of ADRs
between the patients in the prospective cohort (n = 76, 0.3%)
and those in the retrospective cohort (n = 5, 0.2%, p = 0.37) or
Frontiers in Pharmacology | www.frontiersin.org 5
between patients in western medicine hospitals (n = 76, 0.3%)
and those in TCM hospitals (n = 5, 0.1%, p = 0.14).

Characteristics of Adverse Drug Reactions
The frequency of TRQ-related ADRs according to the time of
onset is shown in Table 3. The time interval between TRQ
administration and ADR onset ranged between 5 min and 10
days. Among patients experiencing a TRQ-related ADR, the
majority (n = 59, 72.8%) occurred within the first 2 h of drug
administration. All patients who experienced an ADR saw their
condition either improved (n = 45, 55.56%) or completely
resolved (n = 36, 44.44%) after taking management measures
(n = 79, 97.5%) or within time (n = 2, 2.5%). Management
measures included TRQ withdrawal (n = 39, 48.1%),
reintroducing of essential medicines (n = 22, 27.2%), both of
these (n = 17, 21.0%), reduction in drip speed (n = 1, 1.2%).
Recovery time varied from less than an hour (n = 27, 33.3%) to
more than 24 h (n = 34, 42.0%).

The characteristics of ADRs among patients in the
retrospective cohort were similar to those in the prospective
cohort. Five ADRs occurred in five patients in the retrospective
cohort: skin and subcutaneous tissue disorders such as rash (n =
2, 0.07%), pruritus (n = 1, 0.04%), urticaria (n = 1, 0.04%), and
palpitations (n = 1, 0.04%). There was one patient in the
retrospective cohort whose ADR (rash) that occurred in the
first 2 h after TRQ administration, while three cases occurred
between 2 and 24 h after TRQ administration. Only one ADR
(pruritus) occurred 10 days after TRQ administration. All five
patients in the retrospective cohort who experienced an ADR
improved after TRQ withdrawal.

Risk Factors for Tanreqing Injection-
Related Adverse Drug Reactions
As shown in Figure 2, factors associated with an increased risk of
TRQ related ADRs were having history of food allergy (OR 4.50,
95% CI: 1.35–15.00), drug allergy (OR 2.77, 95% CI: 1.56–4.94),
and an infusion speed of >60 drops/min [vs. 30–60 drops/min;
OR 2.10, 95% CI (1.27– 3.50)].
DISCUSSION

Our study is the first large-scale population-based study to
evaluate the safety of TRQ among patients in real-world
clinical practice in China, providing valuable information for
patients, physicians, and drug safety regulators. We found that
the incidence of AEs and ADRs following TRQ was low at 1.4
and 0.3%, respectively, with most non-serious in severity and
with the majority occurring within a couple of hours of drug
administration. This suggests that TRQ is well-tolerated.
However, we also found that two-thirds of patients
administered TRQ received it not according to label, with
nearly 6% of off-label use being in infants aged less than 24
months (1,165 in 20,058 patients). Other off-label use related to
non-approved indications, dosage, preparation concentration,
diluents, mode of administration way, or infusion rate. Off-
TABLE 2 | Casualty assessment of adverse events. Data are n (%).

Casualty assessmenta AEs N = 434

All AEs SAEs

Certain 1 (0.003) 0
Probable 35 (0.1) 1 (0.003)
Possible 45 (0.1) 0
Unlikely 329 (1.1) 240 (0.8)
Conditional 9 (0.03) 9 (0.03)
Unassessable 15 (0.05) 13 (0.04)
Total 434 (1.4) 263 (0.9)
aThe estimation of relationship likelihood between AEs and TRQ were categorized based
on WHO-UMC causality assessment system.
AE, adverse event; SAE, serious adverse event; TRQ, Tanreqing injection; WHO-UMC,
World Health Organization-Uppsala Monitoring Centre.
January 2020 | Volume 10 | Article 1523
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label use has been reported in a previous literature review of
small studies of TRQ use (Wang et al, 2019), including to
children people with a history of drug allergy, and with an
infusion speed of >60 drops/min also reported. As suspected, we
found that a history of allergy, be it food or drug allergy, was
found to be the strongest predictor of TRQ-ADRs in line with the
caution on the product label for use in these patients. Fast
infusion speed of >60 drops/min was also identified as a
predictor or TRQ-related ADR, and the incidence of TRQ-
ADRs among children reported in our previous literature (Li,
X. X. et al., 2017) was higher incidence than in the general
population (0.4 vs. 0.3%).

In our study, the most common TRQ-related ADRs related to
the skin and appendages, and the majority ADRs occurred
within the first 2 h of TRQ administration, being similar to the
results reported in previous studies (Shen et al., 2007; Li et al,
2010; Zhong et al., 2010; Xie et al., 2014; Wang et al., 2016; Wang
et al, 2019). However, it is important to note that the incidences
of TRQ-related AEs and ADRs seen in our study are higher than
those seen in TRQ clinical trials (0.3% vs. 0.1~0.14%) (Shen et al.,
2007; Li et al, 2010; Zhong et al., 2010; Xie et al., 2014; Wang
et al., 2016), highlighting the importance of post-marketing
surveillance. Our study included a broad range of patients,
including those with a history of allergy, infants, and the
elderly who were excluded from the TRQ clinical trials
(Shanghai Kaibao Pharmaceutical Co., LTD, unpublished; Shen
et al., 2007). Although only one patient in our study suffered
anaphylaxis, this suggests that prescribers should be aware that
this severe adverse reaction is possible, and a management
practices should be in place in case of this outcome.

Our study has several strengths. In addition to the large
sample size, the broad study population was drawn from a
large number of hospitals, including those of different
specialties and with a wide geographical spread across China.
Our results will therefore be more generalizable to the
individuals prescribed TRQ in the general population of China
than those from small single-centered studies. Investigators used
multiple data source/lines of investigation to identify AEs, which
were reviewed and interpreted by the ADRIC based on patients’
complete patient medical records. Another strength of our study
is the involvement of pharmacists as principle investigators at the
study sites, which has been a feature of few other TCM post-
marketing studies (Yan et al., 2017). Pharmacists are able to
employ their expertise around prescribing issues and
pharmacovigilance, and may have access to hospital pharmacy
data unlike some other qualified health professionals.

Limitations of study should also be acknowledged. Firstly, our
study population included patients in a retrospective cohort for
whom some prospectively collected safety data, for example,
patient self-reported AEs, could not be obtained. This may have
lead to information bias and the possibility of underestimating
AE incidence, although we found no evidence of a difference in
the incidence of ADRs among patients in the retrospective and
prospective cohorts. Secondly, our study included inpatient and
emergency patients treated with TRQ and not individuals who
were treated outside of this setting. A recent study reported that
TABLE 3 | Frequency of Tanreqing injection-related adverse drug reactions
according to the time of onset. Data are n (‰).

ADRs The time interval between TRQ
administration and the onset of

ADRs (hours)

Total patients
(n = 81)

≤0.5
(n = 25)

0.5–2
(n = 34)

2–24
(n = 16)

>24
(n = 6)

Cardiac disorders
Palpitations 2 (0.07) 0 2 (0.07) 0 4 (0.1)

Eye disorders
Periorbital edemab 0 1 (0.03) 0 0 1 (0.03)

Gastrointestinal disorders
Abdominal
distension

0 1 (0.03) 0 0 1 (0.03)

Diarrhea 0 0 2 (0.07) 0 2 (0.07)

Nausea 4 (0.01) 1 (0.03) 0 0 5 (0.2)

Vomiting 0 2 (0.07) 0 0 2 (0.07)

General disorders and administration site conditions
Astheniab 0 1 (0.03) 0 0 1 (0.03)

Chest discomfortb 3 (0.10) 2(0.07) 1 (0.03) 0 6 (0.2)

Chills 3 (0.10) 0 1 (0.03) 0 4 (0.1)

Edemab 0 0 1 (0.03) 0 1 (0.03)

Hyperpyrexiab 1(0.03) 1(0.03) 0 0 2 (0.07)

Infusion site
discomfort

2 (0.07) 0 0 0 2 (0.07)

Pyrexia 1 (0.03) 2 (0.07) 0 0 3 (0.1)

Infections and infestations
Laryngitisb 0 0 0 1 (0.03) 1 (0.03)

Investigations
Blood pressure
decrease b

1 (0.03) 0 0 0 1 (0.03)

Hepatic enzyme
increasedb

0 0 1 (0.03) 1 (0.03) 2 (0.07)

Nervous system disorders
Dizziness 1 (0.03) 1 (0.03) 0 0 2 (0.07)

Renal and urinary disorders
Hematuria b 0 0 2 (0.07) 0 2 (0.07)

Respiratory, thoracic, and mediastinal disorders
Coughb 1 (0.03) 0 0 0 1 (0.03)

Dysphoniab 0 1 (0.03) 0 0 1 (0.03)

Dyspnoeab 2 (0.07) 2 (0.07) 0 0 4 (0.1)

Laryngeal
edema c

1 (0.03) 0 0 0 1 (0.03)

Tachypnoea 0 1 (0.03) 0 0 1 (0.03)

Skin and subcutaneous tissue disorders
Pruritus 0 1 (0.03) 0 1 (0.03) 3 (0.1)

Rash 10 (0.3) 16 (0.5) 4 (0.1) 3 (0.10) 33 (1.1)

Urticaria 0 1 (0.03) 2 (0.07) 0 3 (0.1)

Vascular disorders
Flush 2 (0.07) 4 (0.01) 1 (0.03) 0 7 (0.02)

Phlebitis 0 3 (0.1) 1 (0.03) 0 4 (0.01)

Total 34 (1.1) 42 (1.4) 18 (0.6) 6 (0.2) 100 (3.3)
aADRs are presented as individual symptoms and system organ class, based on the
MedDRA classification. Frequency was calculated as number/30,322*1,000‰.
bNew ADRs.
cA 65 years old female who presented with anaphylactic reaction with the involvement o
laryngeal edema 13 min after the administration of TRQ alone.
ADR, adverse drug reaction; TRQ, Tanreqing injection; MedDRA, Medical Dictionary fo
Regulatory Activities.
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over 50% of outpatients were prescribed with an injection-
administered medication, other than oral medications, in rural
township health centers in China (Jiang et al., 2012). There may
therefore have been some selection bias toward a study
population slightly less healthy than the true population
prescribed TRQ, and this might lead to an overestimation of
the true incidence of TRQ-related ADRs. Conversely, and
Frontiers in Pharmacology | www.frontiersin.org 7
thirdly, follow-up in our study was limited to 7 days and
therefore later-onset AEs/ADRs will not have been
documented, leading to an underestimation of AE/ADR
incidence. Fourthly, AE data from laboratory investigations in
our study were based on those included in the TRQ phase III and
IV clinical trials (Shanghai Kaibao Pharmaceutical Co., LTD,
unpublished; Shen et al., 2007), but focused on those from
FIGURE 2 | Factors associated with the incidence of adverse drug reactions (ADRs)a. (A) The odds ratio (OR) for demographic characters (age, sex, food/drug
allergy, allergic disease history, habit of smoking/drinking) and clinical characteristics characters (infusion speed, concentration, dose, combined drugs) were
compared with patients aged <2 years, female, no food/drug allergy history, no allergic disease history, no habit of smoking/drinking, standard treatment (infusion
speed 30~60 drops/min, concentration < 10%, dose < 20 ml) and combined drugs < 5. (B) Considering most ADRs occurred in the first 2 h after administration and
almost half of them withdrawal Tanreqing injection, we dropped therapy duration as risk factor in logistic regression model.
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routine blood, hepatic and renal function tests, hepatic and
results from other clinical inspection were not investigated.
This too may have led to an underestimation of AE/ADR
incidence. Lastly, we were unable to report on the specific type
of allergic AEs/ADRs TRQ based on the recorded data.

In conclusion, our results suggest that the incidence AEs and
ADRs among patients treated with TRQ in clinical practice in
China is higher than that seen previously in TRQ clinical trials and
that off-label use is highly prevalent. Further data from other well-
designed population-based studies in China are warranted to
compare with findings from our study, and to help guide
physicians and regulators as to whether a review of the current
recommendations for TRQ is necessary. Efforts should be made to
help TRQ prescribers adhere to the prescribing recommendations
on the drug label in order to minimize avoidable patient harm.
AUTHOR'S NOTE

Findings from this study were presented in poster format at the
76th International Pharmaceutical Federation’s World Congress
of Pharmacy and Pharmaceutical Sciences, Buenos Aires,
Argentina from August 28 -September 1, 2016, 32nd

International Conference on Pharmacoepidemiology &
Therapeutic Risk Management, Dublin, Ireland, August 25–
28, 2016.
DATA AVAILABILITY STATEMENT

All datasets generated for this study are included in the article/
Supplementary Material.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Peking University Third Hospital Ethics Committee
with a waiver for informed consent (reference number:
IRB00006761- 2014009). Written informed consent from the
Frontiers in Pharmacology | www.frontiersin.org 8
participants’ legal guardian/next of kin was not required to
participate in this study in accordance with the national
legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS

All authors took part in the final version for submission and
accept overall accountability for the accuracy and integrity of the
manuscript. S-DZ developed and conceptualized the topic. S-DZ,
S-YZ, Y-HY, and HZ designed the methodology. X-XL, LZ, and
YZ administrated the project, under supervision conducted by S-
DZ and S-YZ. X-XL and YZ conducted the investigation, in
cooperation with LZ, who carried out data curation and formal
analysis. X-XL and LZ developed the visualization and writing of
the original draft.
FUNDING

This work was supported by the State Administration of
Traditional Chinese Medicine of the People’s Republic of
China (grant number: 2013ZX04).
ACKNOWLEDGMENTS

We thank all of the study investigators in the 90 hospitals. We are
also grateful for all the members of the Scientific Committee and
the Adverse Drug Events Interpretation Committee. We thank
Susan Bromley, EpiMed Communications, Abingdon, Oxford,
UK for the editorial assistance funded by Peking University.
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fphar.2019.
01523/full#supplementary-material
REFERENCES

China Food and Drug Administration (CFDA). (2012). National Drug Standards:
Tanreqing zhusheye (YBZ00912003-2007Z-2009). http://zy.yaozh.com/
biaozhun/yaodianhui2012/185.pdf. (accessed 24 April 2018).

Edwards, I. R., and Aronson, J. K. (2000). Adverse drug reactions: definitions,
diagnosis, and management. Lancet. 356 (9237), 1255–1259. doi: 10.1016/
S0140-6736(00)02799-9

Ji, K. M., Li, M., Chen, J. J., Zhan, Z. K., and Liu, Z. G. (2009). Anaphylactic shock
and lethal anaphylaxis cased by Houttuynia Cordata injection, a herbal
treatment in China. Allergy. 64 (5), 816–817. doi: 10.1111/j.1398-
9995.2009.01942.x

Jiang, H. L., Mao, B., Zhong, Y. Q., Yang, H. M., and Fu, J. J. (2009). Tanreqing
Injection for community-acquired pneumonia: a systematic review of
randomized evidence. Zhong Xi Yi Jie He Xue Bao. 7 (1), 9–19. doi: 10.3736/
jcim20090102
Jiang, Q., Yu, B. N., Ying, G., Liao, J., Gan, H., Blanchard, J., et al. (2012).
Outpatient prescription practices in rural township health centers in
Sichuan Province, China. BMC Health Serv. Res. 12, 324. doi: 10.1186/
1472-6963-12-324

Li, W., Mao, B., Wang, G., Wang, L., Chang, J., Zhang, Y., et al. (2010). Effect of
Tanreqing Injection on treatment of acute exacerbation of chronic obstructive
pulmonary disease with Chinese medicine syndrome of retention of phlegm
and heat in Fei. Chin. J. Integr. Med. 16 (2), 131–137. doi: 10.1007/s11655-010-
0131-y

Li, W. L., Liu, S. Y., Xue, D. S., and Qu, H. B. (2014). NIRS-based total quality
control system construction of Tanreqing injection and relative thinking.
Zhongguo zhong yao za zhi. 39 (17), 3409–3412. doi: 10.4268/cjcmm20141742

Li, W. L., Pan, J. C., Xue, D. S., Liu, S. Y., and Qu, H. B. (2017). Primary
exploration of key influential factors recognization method of Tanreqing
injection. Zhongguo zhong yao za zhi. 42 (6), 1062–1066. doi: 10.19540/
j.cnki.cjcmm.20170223.019
January 2020 | Volume 10 | Article 1523

https://www.frontiersin.org/articles/10.3389/fphar.2019.01523/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2019.01523/full#supplementary-material
http://zy.yaozh.com/biaozhun/yaodianhui2012/185.pdf
http://zy.yaozh.com/biaozhun/yaodianhui2012/185.pdf
https://doi.org/10.1016/S0140-6736(00)02799-9
https://doi.org/10.1016/S0140-6736(00)02799-9
https://doi.org/10.1111/j.1398-9995.2009.01942.x
https://doi.org/10.1111/j.1398-9995.2009.01942.x
https://doi.org/10.3736/jcim20090102
https://doi.org/10.3736/jcim20090102
https://doi.org/10.1186/1472-6963-12-324
https://doi.org/10.1186/1472-6963-12-324
https://doi.org/10.1007/s11655-010-0131-y
https://doi.org/10.1007/s11655-010-0131-y
https://doi.org/10.4268/cjcmm20141742
https://doi.org/10.19540/j.cnki.cjcmm.20170223.019
https://doi.org/10.19540/j.cnki.cjcmm.20170223.019
https://www.frontiersin.org/journals/pharmacology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/pharmacology#articles


Li et al. Safety Evaluation of Tanreqing Injection
Li, X. X., Zhuo, L., Yang, Y. H., Zhan, S. Y., and Zhai, S. D. (2017). Post-
marketing surveillance of Tanreqing injection in children: a real world study.
Chin. J. Epidemiol. 38 (2), 248–252. doi: 10.3760/cma.j.issn.0254-
6450.2017.02.023

Li, C., Liu, S. Y., Luo, G., Wang, G. H., Zhang, B. X., and Nie, Q. X. (2018).
Comparison of plasma pharmacokinetics of Tanreqing solution between
intratracheal aerosolization and intravenous injection in rats. Biomed.
Chromatogr. 32 (3), e4116. doi: 10.1002/bmc.4116

Li, C., Zang, C., Nie, Q., Yang, B., Zhang, B., and Duan, S. (2019). Simultaneous
determination of seven flavonoids, two phenolic acids and two cholesterines in
Tanreqing injection by UHPLC-MS/MS. J. Pharm. BioMed. Anal. 163, 105–
112. doi: 10.1016/j.jpba.2018.08.058

Liu, S. Y., Zhang, X. L., Zhang, Z. H., Yi, Y., Zhang, J., Liu, L., et al. (2013).
Pharmacokinetics of main active ingredients of Tanreqing injection in rats
with LPS induced fever and its antifebrile effects. Zhong Nan Yao Xue. 11
(12), 881–884. doi: 10.7539/j.issn.1672-2981.2013.12.001

Muraro, A., Roberts, G., Worm, M., Bilò, M. B., Brockow, K., Fernández Rivas, M.,
et al. (2014). Anaphylaxis: guidelines from the European Academy of Allergy
and Clinical Immunology. Allergy. 69 (8), 1026–1045. doi: 10.1111/all.12437

Sampson, H. A., Muñoz-Furlong, A., Campbell, R. L., Adkinson, N. F. Jr., Bock, S.
A., Branum, A., et al. (2016). Second symposium on the definition and
management of anaphylaxis: summary report–second National Institute of
Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network
symposium. J. Allergy Clin. Immunol. 117 (2), 391–397. doi: 10.1016/
j.jaci.2005.121303

Shen, X. H., Xiong, X. D., Shi, M. Y., Yan, H. P., Zhao, M., and Xie, M. (2007). The
effective observation of Tanreqing injection on treating 1050 pneumonia
patients with the type of phlegm thermal resistance lung. Zhong Guo Zhong
Yi Ji Zhen. 16 (7), 772–773, 822. doi: 10.3969/j.issn.1004-745X.2007.07.003

Wang, Y., Wang, T., Hu, J. J., Ren, C. Y., Lei, H. T., Hou, Y. M., et al. (2011). Anti-
biofilm activity of TanReQing, a Traditional Chinese Medicine used for the
treatment of acute pneumonia. J. Ethnopharmacol. 134 (1), 165–170. doi:
10.1016/j.jep.2010.11.066

Wang, P., Liao, X., Xie, Y. M., Chai, Y., and Li, L. H. (2016). Tanreqing injection
for acute bronchitis disease: a systematic review and meta-analysis of
randomized controlled trials. Complement. Ther. Med. 25, 143–158. doi:
10.1016/j.ctim.2016.02.008

Wang, Y., Fan, Y. P., Song, J., Cai, Y. P., Jiang, T. T., Wang, Y. G., et al. (2018).
Retrospective analysis and discussion on 74 cases of adverse reactions of
traditional Chinese medicine injection. Zhongguo zhong yao za zhi. 43 (21),
4347–4351. doi: 10.19540/j.cnki.cjcmm.20180815.004.

Wang, L., Zhang, F., and Chen, W. S. (2019). Literature analysis of ADE induced
by tanreqing injection. Zhong Guo Yao Fang 30 (5), 694–697. doi: 10.6039/
j.issn.1001-0408.2019.05.24

WHO. Collaborating Centre for International Drug Monitoring, Uppsala. (2012).
The use of the WHO-UMC system for standardised case causality assessment.
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/
WHOcausality_assessment.pdf?ua=1. (Accessed 19 July 2019).

Xie, P. Y., Xie, Y. M., Wang, L. X., Chang, Y. P., and Liu, S. Y. (2014).
Demonstration of nested case-control study design in mechanisms research
of allergic reaction of tanreqing injection. Zhongguo zhong yao za zhi. 39 (18),
3567–3570. doi: 10.4268/cjcmm20141828

Xiong, L., Chen, L., Wang, C. Q., Yue, J. B., Li, Y. Q., Zhou, W. J., et al. (2018).
Clinical efficacy and safety of tanreqing injection for pulmonary infection
inpatients with tuberculosis: a meta-analysis.. J. Altern. Complement. Med. 24
(11), 1051–1062. doi: 10.1089/acm.2018.0020
Frontiers in Pharmacology | www.frontiersin.org 9
Yan, Y. Y., Yang, Y. H., Wang, W. W., Pan, Y. T., Zhan, S. Y., Sun, M. Y., et al.
(2017). Post-marketing safety surveillance of the salvia miltiorrhiza depsidesalt
for infusion: a real world study.. PloS One 12 (1), e0170182. doi: 10.1371/
journal.pone.0170182

Yang, B., Wang, Y., Shan, L. L., Zou, J. T., Wu, Y. Y., Yang, F. F., et al. (2017). A
novel and practical chromatographic “Fingerprint-ROC-SVM” strategy
applied to quality analysis of traditional chinese medicine injections: using
KuDieZi injection as a case study. Molecules 22 (7), E1237. doi: 10.3390/
molecules22071237

Yang, Y., Wang, L., Wu, Y. J., Liu, X. S., Bi, Y., Xiao, W., et al. (2017). On-line
monitoring of extraction process of Flos Lonicerae Japonicae using near
infrared spectroscopy combined with synergy interval PLS and genetic
algorithm. Spectrochim. Acta A. Mol. Biomol. Spectrosc. 182, 73–80. doi:
10.1016/j.saa.2017.04.004

Yang, W. F., Liu, J. L., Blažeković, B., Sun, Y. N., Ma, S. H., Ren, C. Y., et al. (2018).
In vitro antibacterial effects of Tanreqing injection combined with vancomycin
or linezolid against methicillin-resistant Staphylococcus aureus. BMC
Complement. Altern. Med. 18 (1), 1–10. doi: 10.1186/s12906-018-2231-8

Zhang, L., Wong, L. Y., He, Y., and Wong, I. C. (2014). Pharmacovigilance in
China: current situation, successes and challenges. Drug Saf. 37 (10), 765–770.
doi: 10.1007/s40264-014-0222-3

Zhang, F., Sun, L., Gao, S. H., Chen, W. S., and Chai, Y. F. (2016). LC-MS/MS
analysis and pharmacokinetic study on five bioactive constituents of Tanreqing
injection in rats. Chin. J. Nat. Med. 14 (10), 769–775. doi: 10.1016/S1875-5364
(16)30091-7

Zhong, Y. Q., Mao, B., Wang, G., Fan, T., Liu, X. M., Diao, X., et al. (2010).
Tanreqing injection combined with conventional Western medicine for acute
exacerbations of chronic obstructive pulmonary disease: a systematic review.
J. Altern. Complement. Med. 16 (12), 1309–1319. doi: 10.1089/acm.2009.0686

Conflict of Interest: X-XL is supported by National Key Clinical Specialty Dis-
cipline Construction Project 56495-04 and by Peking University Third Hospital,
funded through State Administration of Traditional Chinese Medicine of the
People’s Republic of China 2013ZX04. LZ is supported by School of Public Health,
Peking University, funded through State Administration of Traditional Chinese
Medicine of the People’s Republic of China 2013ZX04. YZ is supported by State
Administration of Traditional Chinese Medicine of the People’s Republic of China
2013ZX03 and 2013ZX04. Y-HY is supported by National Key Clinical Specialty
Discipline Construction Project 56495-04 and by Peking University Third Hos-
pital, funded through State Administration of Traditional Chinese Medicine of the
People’s Republic of China 2013ZX03 and 2013ZX04. HZ is supported by State
Administration of Traditional Chinese Medicine of the People’s Republic of China
2013ZX03 and 2013ZX04. S-YZ is supported by School of Public Health, Peking
University, funded through State Administration of Traditional Chinese Medicine
of the People’s Republic of China 2013ZX03 and 2013ZX04. S-DZ is supported by
National Key Clinical Specialty Discipline Construction Project 56495-04 and by
Peking University Third Hospital, funded through SATCM 2013ZX03 and
2013ZX04.

Copyright © 2020 Li, Zhuo, Zhang, Yang, Zhang, Zhan and Zhai. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply with
these terms.
January 2020 | Volume 10 | Article 1523

https://doi.org/10.3760/cma.j.issn.0254-6450.2017.02.023
https://doi.org/10.3760/cma.j.issn.0254-6450.2017.02.023
https://doi.org/10.1002/bmc.4116
https://doi.org/10.1016/j.jpba.2018.08.058
https://doi.org/10.7539/j.issn.1672-2981.2013.12.001
https://doi.org/10.1111/all.12437
https://doi.org/10.1016/j.jaci.2005.121303
https://doi.org/10.1016/j.jaci.2005.121303
https://doi.org/10.3969/j.issn.1004-745X.2007.07.003
https://doi.org/10.1016/j.jep.2010.11.066
https://doi.org/10.1016/j.ctim.2016.02.008
https://doi.org/10.19540/j.cnki.cjcmm.20180815.004
https://doi.org/10.6039/j.issn.1001-0408.2019.05.24
https://doi.org/10.6039/j.issn.1001-0408.2019.05.24
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/WHOcausality_assessment.pdf?ua=1
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/WHOcausality_assessment.pdf?ua=1
https://doi.org/10.4268/cjcmm20141828
https://doi.org/10.1089/acm.2018.0020
https://doi.org/10.1371/journal.pone.0170182
https://doi.org/10.1371/journal.pone.0170182
https://doi.org/10.3390/molecules22071237
https://doi.org/10.3390/molecules22071237
https://doi.org/10.1016/j.saa.2017.04.004
https://doi.org/10.1186/s12906-018-2231-8
https://doi.org/10.1007/s40264-014-0222-3
https://doi.org/10.1016/S1875-5364(16)30091-7
https://doi.org/10.1016/S1875-5364(16)30091-7
https://doi.org/10.1089/acm.2009.0686
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/pharmacology#articles

	The Incidence and Risk Factors for Adverse Drug Reactions Related to Tanreqing Injection: A Large Population-Based Study in China
	Introduction
	Materials and Methods
	Study Design
	Study Population
	Data Sources, Collection, and Quality Control
	Assessment of Adverse Events and Adverse Drug Reactions
	Statistics Analysis

	Results
	Baseline Characteristics
	Incidence and Casualty Assessment of Adverse Events and Adverse Drug Reactions
	Characteristics of Adverse Drug Reactions
	Risk Factors for Tanreqing Injection-Related Adverse Drug Reactions

	Discussion
	AUTHOR&apos;S NOTE
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


