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Abstract 
More than 90% of HIV-positive children come from mother-to-child trans-
mission, so mother-to-child interdiction is the main measure to prevent 
AIDS in children. Relevant data show that the incidence of mother-to-child 
transmission of HIV usually fluctuates between 15% and 50% without inter-
vention. Standardized and effective comprehensive intervention can reduce 
the transmission rate of mother to child to less than 1%. At present, it is be-
lieved that mother-to-child transmission of AIDS can be blocked by compre-
hensive intervention, and its mechanism has been clearly studied. Combined 
with highly effective antiviral treatment, safe labor and artificial feeding, the 
mother to child transmission rate can be reduced to less than 1%. However, 
due to the effect of drugs on mother-to-child transmission of AIDS may lead 
to some changes in the main biochemical indicators of mother-to-child, there 
is no systematic analysis of the viral load, T lymphocyte subsets and major 
biochemical indicators of HIV/AIDS pregnant women before and after ma-
ternal-to-child transmission. In this study, the viral load, T lymphocyte sub-
sets and major biochemical indicators of HIV/AIDS pregnant women before 
and after maternal-infant blockade were dynamically analyzed. It is hoped 
that this study will help to observe the basic physical fitness and disease de-
velopment of pregnant women with HIV/AIDS during pregnancy, to provide 
a strong basis for the treatment and evaluation of maternal-infant blockade of 
HIV/AIDS pregnant women, and to establish a complete set of laboratory in-
dicators to understand the body status of pregnant women at all stages to  
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minimize the probability of fetal transmission, which will make good eco-
nomic and social benefits. 
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1. Introduction 

Acquired immunodeficiency syndrome (AIDS) is a disease caused by human 
immunodeficiency virus infection that causes cellular immune deficiency. By 
2016, one million people worldwide died of AIDS, with an estimated 36.7 mil-
lion carrier of the AIDS, including 34.5 million adults, 2.1 million children and 
17.8 million women aged 15 and over [1] [2]. According to the figures published 
by the Center for Disease Control and Prevention of China [3], by December 31, 
2017, 758,600 HIV/AIDS carrier or HIV/AIDS patients were reported nation-
wide, with 239,300 deaths and 998,100 reported deaths over the years. The 
number of surviving HIV virus carriers was 4,374,000, and AIDS patients were 
3,212,000. In 2017, new HIV/AIDS cases of 1,345,000 were found, among which 
95,500 cases were HIV carrier, and 39,900 cases were AIDS patients, while 307 
thousand patients were killed. Among the new HIV/AIDS cases, heterosexual 
transmission accounted for 69.16%, homosexual transmission accounted for 
25.5%, and sexual transmission reached 95.1%. What’s more, injection drug 
transmission was 3.2%, and mother-to-child transmission accounted for 0.4%. 
Guangxi was the high incidence area of AIDS in China, with the infection rate 
ranking third only after Yunnan Province and Xinjiang Uygur Autonomous Re-
gion. As of December 31, 2017, 79,810 survivors and patients with AIDS were 
reported in Guangxi, accounting for 10.52% of the total reported survival in 
China. Among these, 3660 cases (45.18%) were HIV/AIDS carrier, 43,750 cases 
(54.82%) were HIV/AIDS patients, and 44,472 cases (18.58%) were reported as 
deaths. Over the past years, the number of 124,282 cases of deaths has been re-
ported. The situation is still grim [3] [4] [5] [6]. In recent years, good results 
have been achieved in mother-to-child interdiction, but mother-to-child trans-
mission still exists, and the interdiction of mother-to-child transmission among 
pregnant women with HIV/AIDS cannot be relaxed [4] [5] [6]. Therefore, the 
research group designs relevant topics according to the actual situation, and 
makes a literature review as follows. 

2. Pattern of HIV/AIDS Maternal-Neonatal Transmission 

There are three main ways of mother-to-child transmission of HIV, namely 
intrauterine infection, intrapartum infection during childbirth, and postpartum 
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breast infection. According to the mode of mother-to-child transmission, the 
measures to prevent mother-to-child transmission of HIV are voluntary coun-
seling and testing of pregnant women, to recognize HIV infected people timely. 
And viral drugs can be used to intervene HIV in positive pregnant women. 
Moreover, cesarean section, artificial feeding and other measures can put into 
use to effectively reduce the risk of mother-to-child transmission of HIV. It is 
not difficult to know that mother to child transmission is one of the three ways 
to spread AIDS [7]-[12]. More than 90% of HIV-positive children occur through 
mother-to-child transmission. Accordingly mother-to-child interdiction is the 
main measure to prevent AIDS in children. Studies have shown that without any 
intervention, the incidence of mother-to-child transmission of AIDS is 15% to 
50%. By standardized and effective comprehensive intervention, the incidence of 
mother to child transmission decreased to less than 1%. At present, it is believed 
that prevention of mother-to-child transmission of HIV can effectively prevent 
mother-to-child transmission, and the study of its blocking mechanism has also 
been made clear. Studies have also shown that combination of highly active an-
tiretroviral therapy, obstructive safe delivery and postnatal artificial feeding can 
reduce the incidence of mother-to-child transmission to less than 1% [12] [13] 
[14] [15]. Therefore, it is entirely possible for pregnant women with HIV infec-
tion to have babies without HIV infection. At present, in most parts of China, 
maternal-infant interdiction work has been carried out for HIV-positive preg-
nant women, and some encouraging results have achieved. However, due to 
various objective conditions, the work of mother-to-child interdiction of HIV- 
positive pregnant women is still difficult to carry out. It is gratifying that the 
Guangxi AIDS Clinical Treatment Center (Nanning) is at the forefront of the 
country in the work of mother-to-child interdiction of HIV-positive pregnant 
women. In Guangxi, pregnant women account for a certain proportion of people 
infected with HIV/AIDS. As pregnant women infected with HIV/AIDS, in a 
sense, they have the right to give birth to the next generation, and they also have 
the obligation to make this society harmonious, that is, to give birth to a healthy 
next generation. How to make rights and obligations do not conflict, which re-
quires AIDS prevention workers pay more attention to the prevention work. In a 
word, the main responsibility for all kinds of medical workers at all levels is to 
conduct AIDS propaganda and carried on education. As the medical staff of 
Guangxi AIDS clinical treatment center, they feel that there is a long way to go, 
especially in how to stop the mother-to-child transmission of HIV/AIDS infec-
tion of pregnant women in the technical tackle, with more profound social signi-
ficance. 

3. Progress in HIV RNA Laboratory Testing 

Since the early 1990s, quantitative detection of HIV viral load has been recog-
nized as an indicator for evaluating the course of a patient’s illness and for eva-
luating the efficacy of cocktail therapy. High levels of viral RNA can be detected 
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in patients with acute infection during the presence of latency by using viral 
load. Physicians can use those results to determine the course and progression of 
the patients’ disease and to monitor and guide the acceptance of antiviral treat-
ment. Patients can be tested for HIV RNA levels before starting treatment and 
guided by a series of tests of HIV RNA during treatment. For example, if the lev-
el of RNA does not decrease, then we should adjust the treatment or change the 
treatment plan. If RNA replication is inhibited, continuous treatment should be 
continued. There are three ways to detect viral load [16] [17], namely, bDNA, 
RT-PCR and NASBA. BDNA is a technology to detect nucleic acid. It belongs to 
signal amplification, while RT-PCR and NASBA belong to target amplification. 
In bDNA detection, the target probe is specifically bound to the pol gene se-
quence in the HIV genome, which is the most conserved region of all known 
HIV genes. RT-PCR was used to amplify a 142 BP segment of HIV gag gene by 
reverse transcription (RT) and amplification (PCR). Since the quantity of QS in 
each sample is known, the number of HIV RNA copies can be calculated by the 
formula after amplification and detection by comparing the results of optical 
density, so as to achieve HIV RNA quantitative purpose. NASBA assay is used to 
quantify HIV RNA in plasma and serum by releasing and extracting nucleic acid 
(solid phase extraction), amplifying nucleic acid (NASBA) and detecting nucleic 
acid (ECL). RT-PCR and NASBA detection belong to the method of PCR, in-
cluding the steps of extracting RNA, which makes it easy to be contaminated 
and makes RNA degradation. Compared with RT-PCR and NASBA, bDNA has 
the characteristic of good stability, linearity and repeatability. Quantitative anal-
ysis of HIV RNA in plasma can show the dynamics of virus replication and re-
flect the concentration of free virus in plasma. It is the result of the interaction of 
virus proliferation and immune clearance mechanism. Therefore, it has great 
value in judging the course of disease and judging the clinical therapeutic ef-
fect. In this study, real-time fluorescent quantitative PCR was used to detect 
HIV/AIDS patients, thus the results of which are real, reliable and easy to guide 
clinical treatment. HIV-1 viral load is an important laboratory testing index [18] 
[19] in clinical prevention and treatment of AIDS. Effective detection of HIV-1 
viral load can evaluate the occurrence, development and progression of AIDS 
patients, and then guide AIDS patients to determine the timing of treatment, se-
lect treatment options, and evaluate the effectiveness of HAART treatment. In 
addition, clinical symptoms of AIDS patients and other experimental indicators 
can be combined for diagnosing early opportunistic infection. Furthermore, the 
detection of plasma HIV-1 viral load can also be used in the early diagnosis of HIV 
infection in infants and in the detection of blood donors window period samples. 

4. Progress in Counting of HIV/AIDS T Lymphocyte Subsets 

The determination of T lymphocyte subsets is an important index for the detec-
tion of cellular immune function, and is of great significance for the auxiliary 
diagnosis of some diseases, such as autoimmune diseases, immunodeficiency 
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diseases, malignant tumors, hematological diseases, allergic diseases and so on. 
The HIV virus is a retrovirus, so genetic information exists in two identical RNA 
single strand templates. The virus can bind to human CD4 receptor cells, espe-
cially CD4 T helper lymphocytes. It can also bind to galactose ceramide on the 
surface of nerve cells. Reverse transcriptase can reverse-transcribe viral RNA in-
to DNA, which then integrates with human genes. The virus DNA sequence is 
carried by infected cells and their daughter cells for life. HIV can selectively in-
vade lymphocytes with CD4 receptor after entering the body, mainly CD4 T 
lymphocytes. When the envelope protein gp120 of HIV binds to CD4 receptor 
on the surface of CD4 T lymphocyte, the membrane of HIV fuses with the cell 
membrane with the help of gp41, and the virus enters the cell. When the virus 
enters the cell, it quickly takes off its shell and prepares for further replication. 
Recent studies have shown that in addition to CD4 receptors, the entry of HIV 
into cells requires the interaction of proteases on the cell surface with the V3 
ring of gp120. HIV-1 is divided into HIV-1 and HIV-2. And HIV-1 infection is 
characterized by progressive reduction of CD4T lymphocytes [6]. Some studies 
found that compared with healthy people, activation levels of CD4 T lymphocyte 
in HIV-1 patients increased by 3-5 times, while CD8 T lymphocyte increased by 
5 - 8 times [20] [21]. Although the activation and proliferation of T lymphocyte 
increased, the total number of CD4 T lymphocytes did not increase, which may 
be the main compensatory mechanism of CD4T lymphocyte depletion in HIV-1 
infected patients [20]. The changes of T lymphocyte subsets not only reflect the 
degree of immune injury, but also can be used as an objective basis for evaluat-
ing the efficacy of drugs and the recovery of immune function in patients with 
antiviral therapy [22] [23] [24] [25]. The immune function of HIV-infected 
people is low, mainly manifested in the progressive decrease of CD4 T lympho-
cyte count with the progression of the disease. The rate of decline depends on 
the level of HIV replication. The detection of HIV load can reflect the physical 
condition of AIDS patients. When the CD4 cell count is less than 200/mm3, 
clinical symptoms gradually appear. Therefore, HIV viral load and T cell subsets 
have become important indicators for judging the course of HIV infection, pre-
dicting clinical progress and evaluating the efficacy of antiretroviral drugs. They 
play an important role in evaluating the immune status and prognosis of pa-
tients with HIV. 

5. Progress in Detection of HIV/AIDS Biochemical Indicators 

Some research suggests that after HIV infection, the body’s immune function 
gradually declines and loses, leading to the occurrence of various immunodefi-
ciency syndrome. In this field, a large number of studies at home and abroad 
have been done to understand the pathogenesis of HIV infection. However, 
there has not been much research on the changes of biochemical substances in 
the blood caused by the destruction of target cells after the HIV virus invades 
the human body, but it has aroused great attention [26] [27] [28]. In recent 
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years, some domestic scholars have made a preliminary analysis of serum bio-
chemical indicators of HIV-infected drug users, and achieved certain results. 
Studies of SAMUEL K. A. show that HAART can significantly prolong the sur-
vival rate and improve the quality of life in HIV-infected patients [29]. However, 
long-term use of HAART can produce side effects, which may lead to abnormal 
blood biochemical indicators, and may even endanger life. The study assessed 
HAART-related blood cell parameters, blood biochemical abnormalities and vi-
rological responses in HIV/AIDS infected patients. Blood indices were tested in 
200 HIV-positive patients before and after HAART according to clinical labora-
tory conditions. It was found that HAART had a significant effect on viral load, 
hematology and biochemical parameters. In particular, the effects of blood cells, 
liver function and renal function are more significant. In order to understand 
the changes of microbial, biochemical and hematological indicators before and 
after antiretroviral therapy (ART) in AIDS patients, Obimba, K. C. [30] and 
other scholars as a parameter for the diagnosis and prognosis of opportunistic 
infections in AIDS patients. The research team selected HIV-positive patients as 
the study subjects. The experiment was designed as a single-factor completely 
randomized design (CRD), with 20 healthy people as the control group and 50 
HIV-positive patients as the experimental group. All patients were tested for 
HIV viral load (VL), CD4 + T lymphocyte count, serum albumi. N (A), serum 
aspartate aminotransferase (AST), serum total bilirubin, serum total cholesterol 
(c), serum triglyceride (T), hemoglobin (Hb) test, blood type and genotype test 
(HIV positive patients), etc. The results showed that the difference between HIV 
positive group and healthy control group was statistically significant (P < 0.05). 
These indicators can be used as effective criteria for the diagnosis and prognosis 
of HIV infection. Therefore, the detection of HIV/AIDS patients with immuno-
logical, hematological and biochemical indicators, in the treatment of AIDS and 
evaluation of therapeutic effect is of great significance. 

6. Summary and Prospect 

To sum up, the relevant literature has not designed the changes of biochemical 
indicators before and after maternal-fetal blockade. The dynamic analysis of vir-
al load, T lymphocyte subsets and major biochemical indicators before and after 
maternal-fetal blockade in pregnant women with HIV/AIDS make it helpful to 
observe the basic physical fitness and disease development of pregnant women 
with HIV/AIDS. It can also establish a complete set of laboratory indicators to 
understand the body status of pregnant women at various stages, so as to mi-
nimize the probability of fetal transmission, and has good economic and social 
benefits. 
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