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Background: Observational studies from Asia suggest that
maxingshigan–yinqiaosan may be effective in the treatment of
acute H1N1 influenza.

Objective: To compare the efficacy and safety of oseltamivir and
maxingshigan–yinqiaosan in treating uncomplicated H1N1
influenza.

Design: Prospective, nonblinded, randomized, controlled trial.
(ClinicalTrials.gov registration number: NCT00935194)

Setting: Eleven hospitals from 4 provinces in China.

Patients: 410 persons aged 15 to 69 years with laboratory-
confirmed H1N1 influenza.

Intervention: Oseltamivir, 75 mg twice daily; maxingshigan–
yinqiaosan decoction (composed of 12 Chinese herbal medicines,
including honey-fried Herba Ephedrae), 200 mL 4 times daily; os-
eltamivir plus maxingshigan–yinqiaosan; or no intervention (con-
trol). Interventions and control were given for 5 days.

Measurements: Primary outcome was time to fever resolution.
Secondary outcomes included symptom scores and viral shedding
determined by using real-time reverse transcriptase polymerase
chain reaction.

Results: Significant reductions in the estimated median time to
fever resolution compared with the control group (26.0 hours [95%

CI, 24.0 to 33.0 hours]) were seen with oseltamivir (34% [95% CI,
20% to 46%]; P � 0.001), maxingshigan–yinqiaosan (37% [CI,
23% to 49%]; P � 0.001), and oseltamivir plus maxingshigan–
yinqiaosan (47% [CI, 35% to 56%]; P � 0.001). Time to fever
resolution was reduced by 19% (CI, 0.3% to 34%; P � 0.05) with
oseltamivir plus maxingshigan–yinqiaosan compared with oselta-
mivir. The interventions and control did not differ in terms of
decrease in symptom scores (P � 0.38). Two patients who
received maxingshigan–yinqiaosan reported nausea and vomiting.

Limitations: Participants were young and had mild H1N1 influenza
virus infection. Missing viral data precluded definitive conclusions
about viral shedding.

Conclusion: Oseltamivir and maxingshigan–yinqiaosan, alone and
in combination, reduced time to fever resolution in patients with
H1N1 influenza virus infection. These data suggest that maxingshigan–
yinqiaosan may be used as an alternative treatment of H1N1
influenza virus infection.
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In April 2009, cases of human infection with H1N1 influ-
enza A virus were identified in the United States (1) and

Mexico (2) and spread rapidly to other regions of the world
(3), resulting in the first influenza pandemic since 1968. As of
March 2010, almost all countries had reported cases, and
more than 17 700 deaths among laboratory-confirmed cases
had been reported to the World Health Organization (4).
Influenza A pandemic is typically characterized by abrupt on-
set of fever, nonproductive cough, sore throat, headache, and
myalgia. The illness is usually self-limited, with relief of symp-
toms within 5 to 7 days (5). Nevertheless, it is an important
disease owing to its ease of communicability and the possibil-
ity of severe complications (6, 7).

The antiviral agent oseltamivir was widely used during
the H1N1 influenza A pandemic, as recommended by the
World Health Organization (8). Observational studies of hos-
pitalized patients with pandemic H1N1 influenza A infection
have suggested that treatment with oseltamivir may reduce
severity of and mortality from the disease (9). However, no
direct comparative evidence on the role of oseltamivir in the
current novel H1N1 influenza A pandemic has been reported.

Isolates of pandemic H1N1 influenza A virus with
resistance to oseltamivir have been detected (10). In
resource-limited settings, such as rural areas of China,
where the supply of oseltamivir was often insufficient, tra-
ditional Chinese medicine (TCM) was used as an alterna-
tive therapy. Traditional Chinese medicine has been used
to treat seasonal influenza for thousands of years (11). In a
recent meta-analysis of 31 randomized clinical trials in-
cluding 5514 cases of influenza (12), the authors con-
cluded that TCM had significantly increased clinical effi-
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cacy compared with placebo or no intervention (93.46%
vs. 79.03%, respectively; odds ratio, 3.99 [95% CI, 3.32 to
4.78]; P � 0.001), and no serious adverse effects were re-
ported. Modern pharmacologic studies demonstrated that
some TCM formulas had antiviral and immunomodulat-
ing effects (13, 14). During the early days of the 2009
H1N1 influenza A pandemic, the popular herbal formula
maxingshigan–yinqiaosan was used widely by TCM prac-
titioners to reduce symptoms.

We sought to compare the efficacy and safety of osel-
tamivir, TCM, and no treatment in adults and adolescents
with uncomplicated 2009 H1N1 influenza A virus infec-
tion. Persons with mild illness who do not have high-risk
conditions do not usually require testing or treatment, and
the decision about whether to initiate antiviral therapy is
individualized on the basis of the clinician’s judgment and
on what is known about the benefits of therapy. Therefore,
it was ethically possible for us to include a control group
that received no intervention.

METHODS

Study Design
We conducted a prospective, randomized, controlled,

nonblinded, multicenter trial during the H1N1 influenza
A epidemic between July and November 2009 at 11 med-
ical sites in 4 provinces in China. The institutional review
board of Beijing Chao-Yang Hospital reviewed and ap-
proved the protocol and consent forms before the start of
the study. All participants signed written informed consent
forms before enrollment.

Patient Enrollment
Patients aged 15 to 70 years who presented within 72

hours of onset of H1N1 influenza A symptoms were en-
rolled. All patients were admitted to hospitals, where they
could be quarantined and observed. Patients who fulfilled
all of the following criteria were included: documented
body temperature 37.5 °C or greater, 1 or more respiratory
symptoms (cough, sore throat, or rhinorrhea), and a posi-
tive result for H1N1 influenza A virus on real-time re-
verse transcriptase polymerase chain reaction (RT-PCR).
Women were required to have a negative urine pregnancy
test before drug administration. Patients were excluded if
they had received influenza vaccination in the 12 months
before the start of the study; had active, clinically signifi-
cant chronic illness or HIV disease; were receiving systemic
steroids or other immunosuppressants; had taken Chinese
medicinal herbs or antivirals; or had new infiltrate of the
lungs on chest radiography.

Drug Administration
The TCM formula that we used in our study was

maxingshigan–yinqiaosan, which is composed of 12 herbs:
zhimahuang (honey-fried Herba Ephedrae), 6 g; zhimu
(Rhizoma Anemarrhenae), 10 g; qinghao (Herba Artemi-
siae Annuae), 15 g; shigao (Gypsum Fibrosum), 30 g; yin-
hua (Flos Lonicerae Japonicae), 15 g; huangqin (Radix
Scutellariae), 15 g; chaoxingren (stir-baked Semen Arme-
niacae Amarum), 15 g; lianqiao (Fructus Forsythiae), 15 g;
bohe (Fructus Forsythiae), 6 g; zhebeimu (Bulbus Fritil-
lariae Thunbergii), 10 g; niubangzi (Fructus Arctii To-
sum), 15 g; and gancao (Radix Et Rhizoma Glycyrrhizae),
10 g. Appendix Table 1 (available at www.annals.org) lists
the names of these herbs in Chinese and English.

The criteria for the quality of the herbs we used were
in accordance with the 2005 Chinese pharmacopoeia (15).
All herbs were distributed to the 11 study sites from the
same source. Before the start of the trial, the herbs were
tested for heavy metals, microbial contamination, and re-
sidual pesticides; all results met safety standards in China.
Laboratory personnel were blinded to the identity of the
herbs. At each study site, a trained technician prepared the
decoction according to a standardized procedure; each unit
of formula yielded 800 mL of decoction. Oseltamivir was
given as capsules, and the TCM intervention was given as
a decoction. Placebo capsules were not used; the control
group received no intervention.

After agreeing to participate, signing the informed
consent form, and completing the baseline visit, all patients
were randomly assigned to 1 of the 3 active treatment
groups or the control group by using random-number ta-
bles with a block size of 8 (SPSS software, version 13.0
[SPSS, Chicago, Illinois]). Randomization was stratified by
the 4 study centers, located in Beijing, Yantai, Chengdu,
and Wuhan. These centers were selected to ensure broad
geographic spread and representation of H1N1 influenza A
epidemic areas in mainland China. A statistician who was

Context

Some speculate that the herbal therapy maxingshigan–
yinqiaosan could serve as an alternative therapy to
antivirals.

Contribution

In this randomized trial that compared maxingshigan–yinq-
iaosan with oseltamivir alone, oseltamivir plusmaxingshigan–
yinqiaosan, and no treatment in mildly ill patients with
confirmed H1N1 influenza, fever resolved sooner in all 3
therapeutic groups than in the group that received no
treatment.

Caution

Ephedra is an ingredient of maxingshigan–yinqiaosan; it is
legally unavailable in settings in which ephedra is banned.
The study could not determine whether the observed
effects of maxingshigan–yinqiaosan were due to anti-
pyretic or antiviral effects.

Implication

Among patients with mild H1N1 infection, maxingshigan–
yinqiaosan speeds fever resolution similarly to oseltamavir.

—The Editors
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not involved in data collection or analysis produced the
randomization list. A coordinator at each site who was
blinded to the participants’ characteristics assigned the partic-
ipants to treatment by telephoning a contact at the study co-
ordinating center in Beijing Chao-Yang hospital. The contact
was not involved in the number generation and recruitment
process. Participants were then randomly allocated to the con-
trol group or one of the intervention groups: oral oseltamivir,
75 mg daily for 5 days; maxingshigan–yinqiaosan decoction,
200 mL orally 4 times daily for 5 days; or oseltamivir plus
maxingshigan–yinqiaosan.

All participants were hospitalized so that they could be
quarantined and closely observed and were followed until
discharge. Adherence to therapy was assessed by nurses
who were blinded to the study. On the basis of the attend-
ing physician’s judgment, participants were allowed to use
acetaminophen if their body temperature was greater than
39 °C. Likewise, the need for antibiotics was determined
by the attending physicians. The use of acetaminophen or
antibiotics was recorded on the case record form.

Assessment
During hospitalization, nurses who were blinded to

the study used a mercury thermometer to measure partic-
ipants’ body temperature daily at 2 a.m. to 6 a.m., 6 a.m.
to 10 a.m., 10 a.m. to 2 p.m., 2 p.m. to 6 p.m., 6 p.m. to
10 p.m., and 10 p.m. to 2 a.m. The presence and severity
of influenza symptoms (cough, sore throat, rhinorrhea,
headache, and fatigue) and drug-associated side effects
were also recorded daily. Symptom scores (0 � absent, 1 �
mild, 2 � moderate, and 3 � severe) were recorded and
compared with baseline scores until 5 days after treatment
in all groups.

The primary efficacy end point was time from ran-
domization to fever resolution (body temperature �37 °C
for �24 hours). Secondary outcomes were the proportion
of patients who became afebrile (body temperature
�37 °C for �24 hours); improvement in symptom scores
during the study period; side effects associated with the
interventions; and incidence of secondary complications
of influenza, such as otitis, bronchitis, sinusitis, and
pneumonia.

Throat swab specimens were collected from all partic-
ipants and sent to local branches of the Chinese Center for
Disease Control and Prevention for H1N1 influenza A
RNA testing by using the protocol from the U.S. Centers
for Disease Control and Prevention (16). Serial real-time
RT-PCR for viral RNA titers was performed daily from
enrollment until discharge.

Statistical Analysis
We set the sample size to provide adequate power to

detect differences of 12 hours or more in time to fever
resolution. Clinical analysis of initial cases of 2009 H1N1
influenza in China demonstrated that the median duration
of fever was 3 days (interquartile range, 2 to 4 days) (5).
Randomized, controlled studies have shown that oseltami-

vir reduced duration of illness of patients with influenza by
25% to 32% (17, 18). On this basis, the difference of at
least 12 hours is accepted in the routine clinical practice of
treating 2009 H1N1 influenza. Therefore, 100 patients per
study group provided 80% power to detect a significant
difference of 12 hours or more in time to fever resolution,
assuming an SD of 30 and a 2-sided � value of 0.05 for the
primary outcome comparisons.

All patients who were randomly assigned were in-
cluded in all efficacy analyses, and patients were analyzed
according to their treatment assignment. Means (SDs) or
medians (interquartile ranges) were calculated to summa-
rize continuous variables. For categorical variables, the pro-
portion of patients in each category was calculated. One-
way analysis of variance, the Kruskal–Wallis rank-sum test,
and the chi-square test, as appropriate, were used to com-
pare baseline characteristics among the 4 groups.

For analyses of differences in time to fever resolution
among 4 treatment groups, an accelerated failure time
model (19) was used to estimate median time to fever
resolution and percentage change in time to fever resolu-
tion, with adjustment for stratified randomization centers
and time since onset of illness less than 48 hours versus 48
to 72 hours. The final model was based on the log-normal
distribution. Log-logistic and Weibull models were also
considered, but the log-normal model fit the best. Interac-
tions between treatment and center and between treatment
and time since onset of illness were tested.

Changes in viral titer from baseline to day 5 were
assessed with a generalized linear mixed model using
PROC GLIMMIX in SPSS. Bonferroni adjustment was
performed for multiple comparisons of 4 groups. The in-
teraction of time with treatment was also analyzed in the
model.

Data on time to fever resolution were missing for 1
participant in the control group. For the primary outcome
analysis, this participant was considered as a censored ob-
servation in the accelerated failure time models.

A P value less than 0.05 was considered statistically
significant. All analyses were done by using SPSS for Win-
dows, version 13.0, except for analyses of primary outcome
and changes in viral titer; these were performed by using
SAS software, version 9.1.3 (SAS Institute, Cary, North
Carolina).

Role of the Funding Source
The Beijing Science and Technology Project and the

Beijing Nova Program provided funding for the trial. The
funding agencies were involved in study design, data col-
lection, data analysis, and manuscript preparation. All au-
thors had full access to the data, participated in data anal-
ysis and manuscript development, and gave final approval
of the manuscript. Drs. Bin Cao and Chen Wang were
involved in the study design and made final decisions on
manuscript content.
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RESULTS

Participant Characteristics
We recruited 410 participants aged 15 to 69 years

from 11 sites. The mean age was 19.0 years (SD, 6.4), and
57.1% of participants were men. Follow-up lasted 12
hours to 16 days (median, 5.0 days). The median time
from onset of illness to randomization was 34.5 hours (in-
terquartile range, 18.0 to 48.0 hours) and did not signifi-
cantly differ among groups.

The Figure shows the disposition of the study partic-
ipants. Of the 410 participants, 102, 103, and 102 were
randomly assigned to receive oseltamivir, maxingshigan–
yinqiaosan, and combination therapy, respectively. Baseline
demographic characteristics, clinical features, and laboratory
findings were similar among the 4 groups (Table 1).

Use of antibiotics was similar among all groups at
baseline (4.9% to 7.8%; P � 0.88) but was much more
frequent in the control group after enrollment (34.3% vs.
15.7% in the oseltamivir group, 9.7% in the maxingshigan–
yinqiaosan group, and 7.8% in the combination therapy
group; P � 0.001). First- or second-generation cephalo-
sporins, clindamycin, azithromycin, levofloxacin, and

moxifloxacin were the agents chosen by the attending phy-
sicians (Table 2).

Clinical Outcomes
Table 3 shows the effects of the interventions and

control on alleviating illness. According to the accelerated
failure time model, the estimated median time to fever
resolution was significantly reduced in the oseltamivir
group (35% [95% CI, 20% to 46%]; P � 0.001), the
maxingshigan–yinqiaosan group (37% [CI, 23% to 49%];
P � 0.001), and the combination therapy group (47%
[CI, 35% to 56%]; P � 0.001) compared with the control
group (26.0 hours [CI, 24.0 to 33.0 hours]) (Appendix
Figure 1, available at www.annals.org). When the active
treatments were compared with one another, however,
only the percentage difference in median time to fever res-
olution with combination therapy versus oseltamivir alone
(�19% [CI, �34% to �0.3%]) reached borderline statis-
tical significance. Interactions between treatment and cen-
ter (randomization strata) and between treatment and time
since onset of illness were not statistically significant (P �
0.51 and P � 0.72, respectively).

Figure. Study flow diagram.

Persons with positive result on H1N1
influenza A virus testing (n = 1235)

Excluded (n = 825)
Not febrile on enrollment: 336
Onset of illness to intervention >72 h: 304
Informed consent not obtained: 146
Other reason: 39

Control (n = 103)
Received control: 103

Enrolled and randomly assigned (n = 410)

Oseltamivir (n = 102)
Received oseltamivir: 102

MY (n = 103)
Received MY: 103

Oseltamivir plus MY (n = 102)
Received oseltamivir plus 

MY: 102

Withdrew before treatment 
(n = 1)

Withdrew before treatment 
(n = 2)*

Withdrew before treatment 
(n = 2)*

Withdrew before treatment 
(n = 2)*

Completed study (n = 102)
Analyzed for primary 

end point: 103

Completed study (n = 100)
Analyzed for primary 

end point: 102

Completed study (n = 101)
Analyzed for primary 

end point: 103

Completed study (n = 100)
Analyzed for primary 

end point: 102

MY � maxingshigan–yinqiaosan.
* These patients were discharged early and declined to return.
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The median baseline symptom score was 3 and did not
differ among the 4 groups (Appendix Table 2, available at
www.annals.org). No difference in any individual symp-
tom, including cough, sore throat, headache, or fatigue,
was observed after treatment.

Virologic Outcomes
Both baseline swab specimens and specimens collected

on days 1 to 5 for evaluation of virus shedding were avail-

able for 148 participants. Compared with the 262 patients
without viral shedding measurements, these 148 patients
had lower symptom scores; a lower proportion of cough,
headache, and fatigue; lower leukocyte counts; and longer
time from onset of illness to randomization. Therefore, the
virus shedding results from these 148 patients were not
representative of the entire study population (Appendix
Table 3, available at www.annals.org).

Table 1. Patient Characteristics

Characteristic Control Group
(n � 103)

Oseltamivir Group
(n � 102)

MY Group
(n � 103)

Oseltamivir Plus MY
Group (n � 102)

Men, n (%) 58 (56.3) 58 (57.8) 65 (63.1) 52 (51.0)
Mean age (SD), y 18.7 (5.3) 19.0 (6.2) 19.6 (7.1) 19.2 (6.5)
Received vaccine, n (%) 2 (2.0) 2 (2.0) 0 (0.0) 2 (2.1)
Comorbid conditions, n (%) 1 (1.0) 0 (0.0) 0 (0.0) 0 (0.0)
Temperature, n (%)

37.5–38.0 °C 28 (27.2) 26 (25.5) 22 (21.4) 24 (23.5)
38.1–39.0 °C 60 (58.3) 52 (51.0) 59 (57.3) 53 (52.0)
�39.0 °C 15 (14.6) 24 (23.5) 22 (21.4) 25 (24.5)

Median symptom score (IQR)* 3.0 (2.0–3.0) 3.0 (2.0–3.0) 3.0 (2.0–3.0) 3.0 (2.0–3.0)
Symptom, n (%)

Cough 78 (75.7) 75 (73.5) 76 (73.8) 73 (71.6)
Sore throat 66 (64.1) 57 (55.9) 61 (59.2) 63 (61.8)
Rhinorrhea 19 (18.4) 25 (24.5) 25 (24.3) 23 (22.5)
Headache 45 (43.7) 46 (45.1) 40 (38.8) 47 (46.1)
Fatigue 43 (41.7) 36 (35.3) 33 (32.4) 41 (40.2)

Median leukocyte count (IQR), � 109 cells/L 5.8 (4.6–6.8) 5.7 (4.4–6.9) 5.1 (4.0–6.3) 5.5 (4.5–7.3)
Median interval between onset of illness and

randomization (IQR), h
30.0 (11.0–47.0) 35 (17–40) 35 (25–49) 32 (16–53)

Days hospitalized
Median (IQR) 6 (5–7) 6 (5–7) 6 (5–7) 6 (5–7)
Range 4–14 3–13 3–11 2–11

IQR � interquartile range; MY � maxingshigan–yinqiaosan.
* Symptoms were cough, sore throat, rhinorrhea, headache, and fatigue. Each symptom was scored as 0 (none), 1 (mild), 2 (modest), or 3 (severe). The summed scores of
all influenza-like symptoms are shown.

Table 2. Use of Acetaminophen and Antibiotics

Drug and Time Point Control Group
(n � 103)

Oseltamivir Group
(n � 102)

MY Group
(n � 103)

Oseltamivir Plus MY
Group (n � 102)

P Value

Received acetaminophen, n (%)
Total ?�20 (19.4) 15 (14.7) 16 (15.5) 21 (20.6) 0.62
Baseline 6 (5.8) 2 (2.0) 2 (1.9) 2 (2.0) 0.153
Day 1 15 (14.6) 7 (6.9) 7 (6.8) 3 (2.9) 0.017
Day 2 4 (3.9) 5 (4.9) 3 (2.9) 0 0.186
Day 3 2 (1.9) 0 0 1 (1.0) 0.30
Day 4 2 (1.9) 0 1 (1.0) 1 (1.0) 0.57
Day 5 1 (1.0) 0 0 0 0.39
Day 6 0 0 0 0 NE

Received antibiotics, n (%)*
Total 35 (34.0) 16 (15.7) 10 (9.7) 8 (7.8) �0.001
Baseline 5 (4.9) 8 (7.8) 6 (5.8) 7 (6.9) 0.88
Day 1 28 (27.2) 8 (7.8) 5 (4.9) 5 (4.9) �0.001
Day 2 27 (26.2) 10 (9.8) 6 (5.8) 5 (4.9) �0.001
Day 3 22 (21.4) 7 (6.9) 6 (5.8) 4 (3.9) �0.001
Day 4 20 (19.4) 6 (5.9) 7 (6.8) 2 (2.0) �0.001
Day 5 19 (19.4) 7 (6.9) 6 (5.8) 3 (2.9) �0.001
Day 6 8 (19.4) 4 (6.9) 2 (1.9) 2 (2.0) 0.001

MY � maxingshigan–yinqiaosan; NE � not estimable.
* First- or second-generation cephalosporin, clindamycin, azithromycin, levofloxacin, or moxifloxacin, at the discretion of the attending physician.
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In this subgroup, the median viral titer in throat swabs
at enrollment was similar, and a rapid decrease in virus
shedding was observed in all 4 groups (P � 0.001) (Table
4 and Appendix Figure 2, available at www.annals.org).
Changes in virus shedding from baseline to day 5 did not
differ by treatment group (P � 0.69 for time-by-treatment
interaction) (Appendix Figure 2).

Safety
Two patients in the maxingshigan–yinqiaosan group

had nausea and vomiting. No side effects were observed in
the control, oseltamivir, or combination therapy group
(Appendix Table 4, available at www.annals.org ). No dif-
ference in complications after treatment was observed
among the 4 groups: 1 case of pulmonary tuberculosis in
the control group, 2 cases of pneumonia in the oseltamivir
group, 1 case of bronchitis in the maxingshigan–yinqiaosan
group, and no complications in the combination therapy
group (Appendix Table 4).

DISCUSSION

To our knowledge, this is the first registered randomized,
controlled trial to investigate the efficacy and safety of oselta-
mivir, TCM, and no treatment in H1N1 influenza A. We
found that resolution of fever was faster with maxingshigan–
yinqiaosan than no intervention, but the improvement in
symptoms was not significantly more rapid. Compared
with active treatments, the reduction in median time to
fever resolution between oseltamivir plus maxingshigan–
yinqiaosan and oseltamivir (20.0 hours [CI, 17.0 to 24.0
hours] vs. 16.0 hours [CI, 14.0 to 17.0]) was only 19%
(CI, �34% to �0.3%); this reached borderline statistical
significance, but the difference was less than the margin of
12 hours. Therefore, with regard to clinical implication, we
could not conclude that maxingshigan–yinqiaosan was supe-
rior to oseltamivir. We did not find evidence for differ-
ences in reductions in viral shedding; however, viral out-
comes were available only for a subgroup of patients who
had fewer symptoms and longer time from illness onset to
randomization.

The mechanism of TCM in the treatment of influenza
is complex. Zhao and colleagues (21) found that maxing-

shigan regulated the percentage of T-cell subpopulation in
mice exposed to influenza virus A. Investigators also found
that maxingshigan had inhibitory effects on influenza virus
A by directly killing the virus, interfering with virus ad-
sorption, inhibiting virus proliferation, and protecting the
cells from being infected with virus. Except in terms of
inhibiting virus proliferation, maxingshigan performed
much better than ribavirin (22, 23). During the outbreak
of the severe acute respiratory syndrome in Hong Kong,
Poon and associates (24) showed that 2 herbal formulas
had immunomodulating effects. In their study of healthy
volunteers, they found that the CD4–CD8 ratio of T lym-
phocytes was significantly increased after participants re-
ceived Chinese herbal medicine for 14 days (24).
Administration of Chinese herbs may have beneficial im-
munomodulatory effects for rapid recovery of viral infec-
tions. More studies are needed to clarify the mechanisms of
TCM.

The preparations of maxingshigan–yinqiaosan that we
used are those that have been standard for decades, but their
safety has not been fully investigated. In our study, 2 of 103
patients (1.9% [CI, 0.03% to 5.5%]) in the maxingshigan–
yinqiaosan group experienced nausea and vomiting, and no
adverse effects were reported in the oseltamivir and com-
bination therapy groups. The empirical use of certain Chi-
nese medicines in combination with oseltamivir is advo-
cated for the treatment of influenza in Asia, but little is
known about the potential for drug interactions in such
combinations. A study from Hong Kong showed that
TCM preparations may significantly reduce active metab-
olism of oseltamivir in plasma, most likely owing to sup-
pression of oseltamivir metabolism and possibly enhanced
renal clearance (25). Given the relatively short course of
our study and the relatively healthy participants, more ev-
idence on safety of maxingshigan–yinqiaosan is needed be-
fore this agent is used widely.

In the United States and Canada, marketing of ephe-
dra and ephedrine-containing stimulant combinations for
weight loss and bodybuilding is now restricted or illegal
because myocardial infarctions, strokes, and deaths associ-
ated with these supplements have been reported (26, 27).

Table 3. Accelerated Failure Time Model Estimates for Median Time to Fever Resolution and Difference in Time to Resolution

Kaplan–Meier Estimate Control Group
(n � 103)

Oseltamivir Group
(n � 102)

MY Group (n � 103) Oseltamivir Plus MY Group
(n � 102)

Median time to alleviation of fever
(95% CI), h

26.0 (24.0 to 33.0) 20.0 (17.0 to 24.0) 16.0 (14.0 to 17.0) 15.0 (12.0 to 18.0)

Difference in median time to fever
resolution (95% CI), %*

Relative to control group –34 (–46 to –20); P � 0.001 –37 (–49 to –23); P � 0.001 –47 (–56 to –35); P � 0.001
Relative to oseltamivir group –5.0 (–22 to 17); P � 0.65 –19 (–34 to –0.3); P � 0.047
Relative to MY group –15 (–30 to 4); P � 0.122

MY � maxingshigan–yinqiaosan.
* Estimates from an accelerated failure time model with terms for randomization center and time since onset of illness (�48 hours vs. 48–72 hours).
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The ban on ephedra-containing supplements continues to
be controversial. Ephedra is legal in such countries as Ger-
many, Japan, India, and China, where it is widely used.
There is general agreement that ephedra treats symptoms
of the common cold, allergic rhinitis, and obstructive sleep
apnea. In China, Herba Ephedrae is not used for weight
loss, bodybuilding, or increased energy. A large follow-up
case study found no evidence of severe cardiovascular risk
with prescribed ephedrine (28), and the suspicion of car-
diovascular toxicity of ephedrine was mainly based on
spontaneous reporting (29–31). According to a Chinese
pharmacopoeia (15), Herba Ephedrae (mahuang) has a to-
tal alkaloid content of 1% by dry weight, and honey-frying
(32) decreases the alkaloid content by 0.194%. The safe
daily dose of Herba Ephedrae is 2 to 9 g/d. Overdose of
Herba Ephedrae causes serious adverse effects.

Oseltamivir is a potent and specific influenza neur-
aminidase inhibitor and inhibits replication of influenza A
and B viruses in vitro (33). However, direct evidence of
clinical effectiveness and safety of oseltamivir in treating
the 2009 H1N1 influenza A pandemic is limited. Studies
in healthy adults with influenza in the United States and
Europe showed that early treatment of oseltamivir (usually
within 36 hours of onset) could reduce the median dura-
tion of illness by 30% (17, 18). In a recent systematic
review and meta-analysis, Jefferson and colleagues con-
cluded that the efficacy of oral oseltamivir, 150 mg/d,
against symptomatic laboratory-confirmed influenza was
73% (34). However, the benefit of oseltamivir was some-
what less than that reported in randomized, controlled tri-

als of its use in seasonal influenza, and in our trial the
duration of fever was shortened by 6 hours in the oselta-
mivir group compared with the control group. In addition,
oseltamivir provides no additional benefit in terms of de-
crease in symptom scores during treatment. This lesser
benefit may be due to delayed initiation of treatment with
oseltamivir while awaiting results of real-time RT-PCR for
H1N1 influenza A virus. In our study, the median time
from onset of illness to randomization was 34.5 hours;
23.2% of patients presented 48 to 72 hours after the onset
of symptoms.

Participants in our study were relatively young and
largely had very mild disease. They were admitted to hos-
pitals for quarantine purposes, not because of the severity
of the illness. Because disease was mild in these patients, we
could not detect a difference in the rate of improvement of
symptoms, except fever, in the intervention groups compared
with control. Our findings suggest that maxingshigan–
yinqiaosan does not act as an antiviral, whereas the benefit of
oseltamivir derives entirely from its antiviral activity. The pru-
dent use of antivirals stems from concern that resistance to
these agents develops quickly (35), and we agree that healthy
young adults who are not at risk (unlike infants, children,
pregnant women, elderly persons, and patients with chronic
comorbid conditions) do not need antivirals to treat influenza
(8). In these persons, maxingshigan–yinqiaosan may be used
instead of oseltamivir.

Our study has limitations. First, it was not a double-
blind, placebo-controlled clinical trial. Oseltamivir was
given as capsules, and maxingshigan–yinqiaosan was given

Table 4. Changes in Viral Titer on Real-Time Reverse-Transcriptase Polymerase Chain Reaction*

Time Point Control Group
(n � 103)

Oseltamivir Group
(n � 102)

MY Group
(n � 103)

Oseltamivir Plus MY
Group (n � 102)

Baseline
Patients shedding virus, n (%) 35 (100) 38 (100) 39 (100) 36 (100)
Median titer (IQR) 2.7 (2.1–3.2) 2.7 (2.3–3.7) 3.1 (2.4–3.5) 2.4 (1.8–3.3)

During treatment
Day 1

Patients shedding virus, n (%) 34 (97.1) 36 (94.7) 38 (97.4) 34 (94.4)
Median titer (IQR) 2.3 (1.8–2.6) 2.2 (1.9–2.8) 2.7 (2.0–3.2) 2.0 (1.6–2.8)

Day 2
Patients shedding virus, n (%) 32 (91.4) 29 (76.3) 32 (82.1) 26 (72.2)
Median titer (IQR) 2.3 (1.8–3.1) 1.9 (1.2–2.6) 2.0 (1.3–2.7) 1.8 (0.0–2.6)

Day 3
Patients shedding virus, n (%) 26 (74.3) 19 (50) 27 (69.2) 18 (50)
Median titer (IQR) 2.2 (1.5–2.7) 1.3 (0.0–2.1) 2.1 (0.0–2.6) 1.5 (0.0–2.1)

Day 4
Patients shedding virus, n (%) 22 (62.9) 14 (36.8) 19 (48.7) 12 (33.3)
Median titer (IQR) 1.7 (0.0–2.2) 0.0 (0.0–1.8) 0.0 (0.0–2.1) 0.0 (0.0–1.7)

Day 5
Patients shedding virus, n (%) 14 (40) 6 (15.8) 12 (30.8) 6 (16.7)
Median titer (IQR) 0.0 (0.0–1.9) 0.0 (0.0–0.0) 0.0 (0.0–1.6) 0.0 (0.0–0.0)

P value for day-by-treatment interaction† 0.69

IQR � interquartile range; MY � maxingshigan–yinqiaosan.
* This subgroup of patients had lower symptom scores; lower proportions with cough, headache, and fatigue; lower leukocyte counts; and longer interval from illness to
random allocation.
† Adjusted for randomization centers and time since onset of illness (�48 hours vs. 48–72 hours).
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as a decoction. During the first months of the pandemic,
we could not find appropriate placebos for maxingshigan–
yinqiaosan that had a similar color and taste (brown and
bitter) before the trial began. However, because we in-
cluded patients who received no treatment as a control
group, we were able to prove that the improvement in fever
was not due to the placebo effect. In addition, measure-
ments of temperature and virus shedding are objective
findings, and the nurses who measured patients’ tempera-
ture were unaware of study group assignment.

Second, the use of acetaminophen and antibiotics was
decided by the attending physicians; however, the propor-
tion and extent of use of acetaminophen was similar in the
4 groups at baseline (Table 2). Acetaminophen was used
infrequently and probably had no effect on temperature
change. More patients in the control group received anti-
biotics after enrollment. This is similar to many other fe-
brile illnesses, in which physicians respond to persistent
temperature elevation by administering antibiotics. Usu-
ally, antibiotics are not called for in that situation.

Third, both baseline swab and swabs collected on days
1 to 5 for evaluation of virus shedding were available for
only 148 participants. Compared with the 262 patients for
whom viral shedding measurements were not available, the
148 patients had lower symptom scores, lower leukocyte
counts, and a longer interval between onset of illness and
randomization, which means that the virus shedding re-
sults from the 148 patients were not representative of the
overall study population. The lesser extent of disease and
longer interval between onset of illness and randomization
might explain why changes in virus shedding from baseline
to day 5 did not differ by treatment group.

In conclusion, in previously healthy young adults and
adolescents who presented with uncomplicated 2009
H1N1 influenza A virus infection, therapy with oseltamivir
and maxingshigan–yinqiaosan (alone and in combination)
was associated with faster resolution of fever. Maxingshigan–
yinqiaosan can be used as an alternative treatment of
H1N1 influenza A virus infection when oseltamivir is not
available.
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Appendix Table 1. Chinese Simplified Script and Traditional
Script and English Translations of Traditional Chinese
Medicines Mentioned in This Article*

English Translation Chinese Simplified Script Traditional Script

Maxingshigan decocotion 麻杏石甘汤 麻杏石甘湯
Yinqiaosan 银翘散 銀翹散
King medicine 君 君
Minister medicine 臣 臣
Assistant medicine 佐 佐
Ambassador medicine 使 使
Zhimahuang 炙麻黄 炙麻黃
Zhimu 知母 知母
Qinghao 青蒿 青蒿
Shigao 石膏 石膏
Yinhua 银花 銀花
Huangqin 黄芩 黃芩
Chaoxingren 炒杏仁 炒杏仁
Lianqiao 连翘 連翹
Bohe 薄荷 薄荷
Zhebeimu 浙贝母 浙貝母
Niubangzi 牛蒡子 牛蒡子
Gancao 甘草 甘草

* Chinese herbs are usually prescribed in formulas that contain “king” medicines,
which provide the strongest therapeutic action; “minister” medicines, which assist
the “king” medicine in its therapeutic actions; “assistant” medicines, which aid the
“minister” medicine in treating a lesser aspect of the disease; and “ambassador”
medicines that are intended to reduce the toxicity of the other medicines in the
formula or guide the formula to the targeted organ or region of the body (20).
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Appendix Table 2. Change in Symptom Scores During the Study Period

Time Point Control Group Oseltamivir Group MY Group Oseltamivir Plus MY Group

Baseline
Patients, n 103 102 103 102
Median symptom score (IQR) 3.0 (2.0–3.0) 3.0 (2.0–3.0) 3.0 (2.0–3.0) 3.0 (2.0–3.0)

During treatment
Day 1

Patients, n 102 102 103 102
Median symptom score (IQR) 2.0 (1.0–3.0) 2.0 (1.0–2.0) 2.0 (1.0–2.0) 2.0 (1.0–3.0)

Day 2
Patients, n 102 102 102 102
Median symptom score (IQR) 1.0 (0.0–2.0) 1.0 (0.0–2.0) 1.0 (1.0–1.25) 1.0 (1.0–2.0)

Day 3
Patients, n 102 102 102 102
Median symptom score (IQR) 1.0 (0.0–1.0) 0.5 (0.0–1.0) 1.0 (0.0–1.0) 1.0 (0.0–1.0)

Day 4
Patients, n 102 101 100 101
Median symptom score (IQR) 0.0 (0.0–1.0) 0.0 (0.0–1.0) 0.0 (0.0–1.0) 0.0 (0.0–1.0)

Day 5
Patients, n 102 100 100 100
Median symptom score (IQR) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0)

IQR � interquartile range; MY � maxingshigan–yinqiaosan.

Appendix Figure 1. Fitted curves from accelerated failure time
models for median time to fever resolution.
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Appendix Table 3. Complications and Adverse Events*

Event Control Group (n � 103)† Oseltamivir Group
(n � 102)

MY Group
(n � 103)

Oseltamivir Plus MY
Group (n � 102)

Complications
Bronchitis 0 0 1 (1) 0
Pneumonia 0 2 (2) 0 0
Pulmonary tuberculosis 1 (1) 0 0 0

Adverse event
Nausea and vomiting 0 0 2 (2) 0

MY � maxingshigan–yinqiaosan.
* Data are the number (percentage) of patients.
† One participant was not included because values were missing.

Appendix Figure 2. Mean viral titer among 148 participants
for whom results were available.
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Appendix Table 4. Baseline Characteristics of Patients Without and Those With Viral Titer Measurements

Characteristic Patients Without Viral
Titer Measurement
(n � 262)

Patients With Viral
Titer Measurement
(n � 148)

P Value

Men, n (%) 148 (56.3) 86 (58.5) 0.66
Mean age (SD), y 18.7 (5.8) 19.7 (7.3) 0.12
Received vaccine, n (%) 6 (2.4) 0 (0.0) 0.07
Temperature, n (%) 0.05

37.5–38 °C 74 (28.1) 26 (17.7)
38.1–39 °C 139 (52.9) 85 (57.8)
�39 °C 50 (19.0) 36 (24.5)

Median symptom score (IQR)* 3 (3–3) 2 (1–3) �0.001
Symptom, n (%)

Cough 209 (79.5) 93 (63.3) �0.001
Sore throat 163 (62.0) 84 (57.1) 0.34
Rhinorrhea 66 (25.1) 26 (17.7) 0.09
Headache 124 (47.1) 54 (36.7) 0.04
Fatigue 118 (44.9) 35 (24.0) �0.001

Median leukocyte count (IQR), � 109 cells/L 5.9 (4.7–7.3) 4.8 (4.0–6.0) �0.001
Median interval between onset of illness and randomization (IQR), h 26.0 (10.0–41.0) 44.0 (30.0–54.0) �0.001

IQR � interquartile range.
* Symptoms were cough, sore throat, rhinorrhea, headache, and fatigue. Each symptom was scored as 0 (none), 1 (mild), 2 (modest), or 3 (severe). The summed scores of
all influenza-like symptoms are shown.

W-70 16 August 2011 Annals of Internal Medicine Volume 155 • Number 4 www.annals.org

Downloaded From: http://annals.org/ by a Penn State University Hershey User  on 02/04/2015



CORRECTION: OSELTAMIVIR COMPARED WITH CHINESE

TRADITIONAL THERAPY
The Patients section in the abstract of a recent article (1) should

read as follows: 410 persons aged 15 to 69 years with laboratory-
confirmed H1N1 influenza.

This has been corrected in the online version.
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