
An 84-month observational study of the changes in CD4
T-lymphocyte cell count of 110 HIV/AIDS patients treated with
traditional Chinese medicine

Jian Wang1, Biyan Liang (✉)1, Xiaoping Zhang1, Liran Xu2, Xin Deng3, Xiuhui Li4, Lu Fang5, Xinghua Tan6, Yuxiang Mao7,

Guoliang Zhang8, Yuguang Wang9

1TCM Center for AIDS Prevention and Treatment, China Academy of Chinese Medical Sciences, Beijing 100700, China; 2The First Affiliated
Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000, China; 3Ruikang Hospital Affiliated to Guangxi
University of Chinese Medicine, Nanning 530011, China; 4Beijing You’an Hospital, Beijing 100054, China; 5Yunnan Provinical Academy of
Traditional Chinese Medicine, Kunming 650031, China; 6Guangzhou Eighth People’s Hospital, Guangzhou 510060, China; 7Hebei Hospital
of Traditional Chinese Medicine, Shijiazhuang 050011, China; 8Anhui Hospital of Traditional Chinese Medicine, Hefei 230000, China;
9Beijing Ditan Hospital, Beijing 100015, China

© Higher Education Press and Springer-Verlag Berlin Heidelberg 2014

Abstract This study aimed to evaluate the therapeutic effect of traditional Chinese medicine (TCM) by observing
the changes in CD4 T-lymphocyte cell count of 110 cases with human immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS) treated continuously with TCM for 84 months. Information of 110 HIV/AIDS
patients from 19 provinces and cities treated with TCM from 2004 to 2013 was collected. Changes in the indexes of
CD4 counts ( ≤ 200, 201–350, 351–500 and > 500 cells/mm3) at five time points (0, 12, 36, 60 and 84 months) and
different treatments [TCM and TCM plus antiretroviral therapy (ART)] were compared. Repeated measures test
indicated no interaction between group and time (P > 0.05). Degrees of increasing and decreasing CD4 count of the
two groups at four different frames were statistically significant compared with the baseline. The CD4 count
between the two groups was not statistically significant. For CD4 count of ≤ 200 cells/mm3, the mean CD4 count
changes were 21 and 28 cells/mm3 per year for the TCM group and TCM plus ART group, respectively. For CD4
count of 201–350 cells/mm3, the mean CD4 count changes were 6 and 25 cells/mm3 per year for the TCM group
and TCM plus ART group, respectively. For CD4 count of 351–500 cells/mm3, the mean CD4 count changes were
– 13 and – 7 cells/mm3 per year for the TCM group and TCM plus ART group, respectively. For CD4 count
of > 500 cells/mm3, the mean CD4 count changes were – 34 and – 17 cells/mm3 per year for the TCM group and
TCM plus ART group, respectively. Long-term use of TCM could maintain or slow the pace of declining CD4
counts in patients with HIV/AIDS, and may achieve lasting effectiveness.

Keywords AIDS; HIV; CD4; traditional Chinese medicine; linear models

Introduction

Acquired immunodeficiency syndrome (AIDS) is caused by
infection of the human immunodeficiency virus (HIV). By the
end of September 2013, the cumulative total of reported HIV/
AIDS cases was 434 000 in China [1]. Highly active
antiretroviral therapy (HAART) is very effective in suppres-
sing viral replication; it has led to a significant reduction in the

mortality rate of the disease, an increase in the life expectancy
of HIV/AIDS patients and an improvement in the quality of
life (QoL) of these HIV/AIDS patients [2–4]. However, issues
such as viral reservoirs, drug resistance, high dosage and drug
costs have led to a significant crisis in HIV/AIDS manage-
ment, particularly in developing nations [5–7]. HAART does
not provide a complete solution to these problems. Therefore,
additional and alternative anti-HIV therapeutic strategies
urgently need to be explored [8]. Traditional Chinese
medicine (TCM) is a major practice in complementary and
alternative medicine, and its use has increased [9]. Generally,
people with HIV/AIDS use TCM for four main reasons: to
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enhance their immune function, to treat symptoms, to
improve their QoL and to reduce side effects related to
medications [10,11].The CD4 T-lymphocyte cell count in
HIV/AIDS patients can be used to evaluate their immune
status, and it is a laboratory parameter for assessing disease
progression and determining prognosis [12]. Few clinical
studies have focused on using TCM for long-term treatment
of HIV/AIDS [13–15]. Most studies used t-test, non-
parametric tests and other methods to analyze the CD4
count changes, which do not fully reflect the efficacy of TCM.
This article will be based on HIV/AIDS patients of the pilot
project named “National Free TCM HIV/AIDS Treatment
Program” using repeated measures ANOVA to study the
effect of CD4 count changes on the long-term use of TCM,
analyze the efficacy of TCM objectively and accurately and
provide a reference for clinical practice and research.

Materials and methods

Participants

HIV patients were tested positive by western blot [16].
Patients included outpatients and inpatients from 19 pilot
projects.

Diagnostic criteria

Diagnostic criteria of western medicine were in accordance
with the guidelines for treating AIDS [17]. Standards of
syndrome differentiation were based on “Clinical Technology
Solutions of National Free TCM HIV/AIDS Treatment
Program”[18].

Inclusion criteria

HIV/AIDS patients were confirmed by the local center for
disease control and prevention in accordance with the
standards of syndrome differentiation of TCM. All the
patients signed informed consent, and were treated con-
tinuously with TCM for 84 months.

Methods

Repeated measures ANOVA was used for the longitudinal
observational study of changes in the same indicators for 84
months. This method has more advantages than general
ANOVA, considering the overall differences between the
groups, time points and each observed individual, with three
areas of hypothesis testing: treatment group effect, time effect
and interaction between the treatment group and time point
[19,20]. The change in CD4 count was determined and
stratified according to baseline CD4 cell count( ≤ 200, 201–
350, 351–500 and > 500 cells/mm3). Each stratification was
further divided into two groups: TCM plus antiretroviral

therapy (ART) group and TCM group.

Treatment

In accordance with the principle of “clinical technology
solutions of national free TCM HIV/AIDS treatment
program” [18], TCM treatment (preparation) and syndrome
differentiation were selected. The treatment times of TCM
and syndrome differentiation were every two to three months
for a course of treatment, applying one or two courses. If the
effect was unsatisfactory, other medicines were replaced. If
the effect was satisfactory, treatment for one month was
considered to be sufficient, and then treatment was repeated
for another two months.

Fixed TCM (preparation)

(1) To strengthen the spleen and kidney and clear away heat
and toxic materials, Fuzhengkangdu and Kang’aibaosheng
capsules were produced from the preparation room of the
Yunnan Provinical Academy of Traditional Chinese Medicine
Affiliated Hospital with approval number 2005L–ZJ002 and
Yunnan pharmacists word (Z) 20090004A, respectively.
The dosage was four times daily and six capsules each
time. (2) To reinforce the spleen and kidney, supplement qi
and consolidate origin, Qilingyiqi tablet was produced by
Chengdu En’wei Pharmaceutical Limited Company with
country medicine number of Z20050483. The dosage was
three times a day and six tablets each time. (3) To reinforce
the kidney, replenish qi, activate blood and resolve stasis,
Ai’keqing capsule was produced by the Institute for Tropical
Diseases of Guangzhou University of Chinese Medicine. The
dosage was three times daily and three capsules each time.
(4) To invigorate the spleen for eliminating dampness,
tonifying qi and nourishing blood, Yi’aikang capsule was
produced from the preparation room of the Affiliated Hospital
of Henan Province Chinese Medicine Research Institute, with
batch number 20050618. The dosage was three times daily
and five capsules each time.

Syndrome differentiation

Syndrome differentiation was based on the patient’s symp-
toms, tongue and pulse, as shown in the “Clinical Technology
Solutions of National Free TCM HIV/AIDS Treatment
Program” [18].

ART

HAART therapy mainly consisted of zidovudine (AZT)/
stavudine (d4T) + lamivudine (LAM) + nevirapine (NVP)/
efavirenz (EFV). AZT: 300 mg per time, twice daily; d4T:
weight ≥ 60 kg, 40 mg per time, twice daily, weight < 60
kg, 30 mg per time, twice daily; LAM: 300 mg per time, once
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daily; EFV: 600 mg per time, once daily, before sleeping;
NVP: 200 mg per time, once daily (pre-14 d), after 14 d: 200
mg per time, twice daily.

Observation index

CD4 T-lymphocytes were detected before and after treatment
in nationally recognized specialist laboratories of the local
disease control department using flow cytometry and flow
cytometry assay.

Statistical methods

All analyses were performed using SPSS software version
17.0. Data are shown with x � s. Repeated measures test and
multivariate ANOVA of the general linear model in SPSS
were used to compare data between different groups and time
points. Mauchly’s test of sphericity was used to estimate the
relations among repeatedly measured data. If P > 0.05,
multivariate ANOVA test of repeated measures design should
be performed. If P ≤ 0.05, Greenhouse-Geisser correction
should be conducted. Treatment effects were evaluated by
determining between-subject variability. Repeated measure-
ment effect or its interactive effect with the treatment group
was evaluated by determining within-subject variability. With
multivariate ANOVA, data from different treatment groups of
each measurement time were compared pairwise.

Results

The demographics of 110 patients are listed in Table 1.

Overall changes in CD4 count

The CD4 count for 84 months showed a slow upward trend.
The highest CD4 count was detected in 36 months
(Table 2).

General linear model

The changes in the indexes of CD4 counts ( ≤ 200, 201–
350, 351–500 and > 500 cells/mm3) were compared. The
time factors of four stratifications on CD4 count demonstrated
a significant difference, indicating that the CD4 count was
different in at least two time frames (P ≤ 0.05). Interaction
(time � group) for CD4 count of 351–500 cells/mm3 was
significant. P value of treatments of four stratifications
was > 0.05. The effect between groups (different treatments)
was undifferentiated with no significant difference (Table 3).

CD4 count stratification

For CD4 count of ≤ 200 cells/mm3, the mean CD4 count
changes were 21 and 28 cells/mm3 per year for TCM group

and TCM plus ART group, respectively. For CD4 count of
201–350 cells/mm3, the mean CD4 count changes were 6 and
25 cells/mm3 per year for the TCM group and TCM plus ART
group, respectively. For CD4 count of 351–500 cells/mm3,
the mean CD4 count changes were – 13 and – 7 cells/mm3

per year for the TCM group and TCM plus ART group,
respectively. For CD4 count of > 500 cells/mm3, the mean

Table 1 Demographics of 110 HIV/AIDS patients

Characteristic n (%)

Gender

Male 28 (25.45%)

Female 82 (74.55%)

Age, median years 41.48�8.13

Marriage

Married 103 (93.64%)

Unmarried 5 (4.55%)

Divorced 1 (0.91%)

Widowed 1 (0.91%)

Education

Above college 1 (0.91%)

Senior middle school 4 (3.64%)

Junior high school 62 (56.36%)

Primary school 6 (5.45%)

Preschool 37 (33.64%)

Profession

Farmer 100 (90.91%)

Unemployment 8 (7.27%)

Retirement 1 (0.91%)

Small private business 1 (0.91%)

Route of infection

Paid blood donation 92 (83.64%)

Sexual transmission 12 (10.91%)

Unknown reasons 4 (3.64%)

Intravenous drug 2(1.82%)

Had antiretroviral drugs

CD4 of ≤ 200 cells/mm3 11 (42.31%)

CD4 of 201–350 cells/mm3 13 (29.55%)

CD4 of 351–500 cells/mm3 12 (46.15%)

CD4 of > 500 cells/mm3 6 (42.86%)

Table 2 Overall changes in CD4 count at different time frames in 110
HIV/AIDS patients

Time frame x � s Median

0 month 317.56�167.97 298

12 months 323.89�151.24 325.5

36 months 373.13�191.97 355

60 months 341.45�180.06 331.5

84 months 363.51�179.39 343.5
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CD4 count changes were – 34 and – 17 cells/mm3 per year
for the TCM group and TCM plus ART group, respectively
(Table 4).

Discussion

Repeated measures test is used when the same object is
observed at different times or in various environments using
multiple measurements to analyze the related trends and
influencing factors. As of this writing, only few studies have
used repeated measures ANOVA [21,22].

Initial treatment of HIV/AIDS with TCM emphasizes the
dialectical relationship between HIV (evil) and the immune
system (vital qi) in the course of HIV infection, which
concerns adjustment of immune system functions by regulat-
ing the body’s resistance to disease defense mechanisms for
anti-HIV infection purposes [23]. TCM improved the CD4
count by stimulating the body’s specific and non-specific
immune responses. For CD4 of ≤ 200 cells/mm3 and CD4
of 201–350 cells/mm3, repeated measures test was performed
for the two groups at various monitoring time frames (M12,
M36, M60 and M84). The CD4 counts increased compared
with the baseline, and the differences between the two groups
were statistically significant. No interaction between group
and time was observed. Thus, TCM played a role in the
immune functions of HIV/AIDS patients during treatment.
For CD4 of 351–500 cells/mm3 and CD4 of > 500 cells/
mm3, the CD4 count declined compared with the baseline,
and the differences between the two groups were statistically
significant. The CD4 counts of the two groups were not

statistically significant, which may be attributed to the
relatively small number of cases.

The course of AIDS is long, and the incubation period is
generally from eight to ten years. After HIV infection, the
body’s immune function gradually decreases, and the CD4
count is monitored as a marker of HIV disease progression
[24]. In the absence of treatment, the mean CD4 count change
ranges from – 30 cells/mm3 per year to – 50 cells/mm3 per
year [25]. If the CD4 count can be maintained in long-term
treatment or the rate of decline can be delayed, CD4 can play
a role in delaying disease progression. Our previous study
[26] showed that the CD4 count of 8946 HIV/AIDS patients
treated with TCM in the asymptomatic period decreased with
time, whereas that of AIDS patients increased. TCM therapy
can enhance and stabilize immune functions. In 110 cases of
HIV/AIDS treated continuously with TCM for 84 months, the
CD4 count levels were equivalent to the level before
treatment, suggesting that TCM could delay the progress of
the disease to a certain extent and had better long-term effects.
Based on CD4 count stratification, immune functions showed
the highest increase for CD4 of ≤ 200 cells/mm3 (HAART
therapy), indicating that TCM plus ART could increase the
CD4 count. For CD4 of 201–350 cells/mm3, TCM could
increase the CD4 count (TCM therapy). For CD4 of 351–500
cells/mm3 and CD4 of > 500 cells/mm3, TCM had a role of
stabilizing or slowing the rate of decline in immune function
(TCM therapy).The results of this study were consistent with
that of a previous paper for CD4 count of ≤ 200 cells/mm3,
in which patients with HIV/AIDS treated continuously with
TCM plus ART for 60 months progressed better than patients
with TCM alone [9].

Table 3 Results of repeated measures test and multivariate ANOVA of general linear model

CD4 count Mauchly’s W P
Time Time � group Group

F P F P F P

≤200 cells/mm3 0.477 0.056 14.109 0.000 0.176 0.950 0.296 0.591

201–350 cells/mm3 0.451 0.000 7.461 0.000 1.269 0.284 2.934 0.094

351–500 cells/mm3 0.711 0.572 2.563 0.043 2.837 0.028 1.035 0.319

>500 cells/mm3 0.434 0.471 5.360 0.001 0.375 0.825 0.100 0.757

Table 4 Changes in CD4 count at different time frames of the TCM group and TCM plus ART group
CD4 count (cells/mm3) Group 0 month 12 months 36 months 60 months 84 months

≤200 A (n = 15) 124.67�41.02 227.13�154.16 299.00�184.83 272.60�126.91 279.60�148.93

B (n = 11) 127.36�52.94 244.00�130.99 337.27�202.45 291.27�184.40 325.09�156.39

201–350 A (n = 31) 284.06�40.16 298.81�91.12 334.13�143.01 332.29�168.93 386.42�204.71

B (n = 13) 265.69�42.03 366.31�197.74 427.31�228.36 430.77�214.99 459.46�194.24

351–500 A (n = 14) 405.21�38.79 319.07�139.02 308.79�129.11 361.29�139.65 299.57�128.94

B (n = 12) 399.50�37.10 400.75�138.24 427.00�159.23 318.05�154.32 341.5�168.82

>500 A (n = 8) 641.83�89.78 476.17�110.14 518.83�244.36 348.87�274.50 389.17�98.30

B (n = 6) 635.38�179.71 422.38�171.92 553.50�250.21 424.75�236.80 454.63�197.66

A,TCM group; B,TCM plus ART group.
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Conclusions

Long-term use of TCM could maintain or slow the pace of
CD4 counts declining in patients with HIV/AIDS, and may
achieve lasting effectiveness.
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