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Abstract: Objective: The aim of this study was to investigate the shift in the epidemiological features
of HIV/AIDS during the last three decades in Fujian Province, southeastern China, so as to provide
evidence for the development of novel HIV/AIDS control strategies. Methods: Data pertaining to
the conventional surveillance, sentinel surveillance and epidemiological survey in Fujian Province
during the period from 1987 to 2015 were collected. The epidemiological trends were described, and
the subtypes of HIV strain were genotyped. In addition, the response to antiretroviral therapy
was evaluated, and HIV genotypic resistance was assayed. Results: There was an increasing
trend observed in the reported cases of HIV/AIDS in Fujian Province. From 1987 to the end of 2015,
a total of 8651 HIV/AIDS cases were reported across the province, with totally 1557 deaths found.
Among the total cases, the ratio of male/female cases was 3.7:1, which appeared to be an increasing
trend; 77.1% cases were detected in young and middle-aged populations aged 19 to 50 years,
however, the new HIV infections recently tended to occur in young people aged 15 to 18 years
and in populations aged 50 years and older. Among all infected individuals, 49.3% were married,
however, the percentage of unmarried cases increased from 6.67% before 1994 to 40.1% in 2015; 64.8%
had junior high school education or lower, however, the proportion of HIV/AIDS cases with junior
college education or above gradually increased from 6.5% in 2009 to 21.4% in 2015. The reported
HIV/AIDS cases were predominantly found in coastal regions; however, a rapidly increasing trend
was seen in the number of HIV/AIDS cases in inland regions, and the geographical variation of the
cases gradually reduced. There were multiple routes of HIV transmission found in Fujian Province,
and 94.2% infections were sexually transmitted, with a large increase in the percentage of male
homosexual transmission. A variety of HIV-1 subtypes were genotyped in the province during the
study period, and CRF01-AE and CRF07-BC intersubtype recombinant forms were predominant;
however, a declining trend in the proportion of HIV-1 CRF01-AE recombinant virus and a significant
rise in the proportion of HIV-1 CRF07-BC recombinant virus were observed. Over 90% HIV inhibition
was found in all cases receiving antiretroviral therapy during the period from 2011 to 2015, indicating
a low prevalence of HIV drug resistance. Conclusions: An increasing trend is still observed in the
HIV/AIDS epidemics in Fujian Province, southeastern China. However, the epidemiological pattern
of HIV/AIDS has recently changed in the province, and effective control interventions targeting the
shift in the epidemiological features of HIV/AIDS should therefore be implemented to control the
spread of the epidemic.
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1. Introduction

Acquired immune deficiency syndrome (AIDS), caused by the fatal human immunodeficiency
virus (HIV) infection, is not only a public health issue but also a social issue [1]. Since the first case of
HIV infection was detected in the United States in 1981, the HIV/AIDS epidemic has spread across
the world dramatically, and causes huge health, economic and social burdens [2]. In China, the first
reported AIDS case was documented in an Argentine man travelling to China in 1985, and in the same
year, the first local case with HIV infection was detected in a hemophilia patient in Zhejiang Province,
eastern China [3]. Since then, a nation-wide spread of HIV/AIDS has been observed in the country [4],
and till 2015, the HIV/AIDS epidemic has been reported in 31 provinces of China, with 577,423 people
living with HIV/AIDS and 182,882 deaths [5].

Since the first HIV/AIDS case was reported in Fujian Province, southeastern China in 1987,
an increasing trend has been seen in the HIV/AIDS epidemic in the province yearly, and a big change
is found in the HIV/AIDS epidemic during the last three decades [6]. Overall, the transmission
of HIV/AIDS seems to be classified into three phases based on the epidemic. In the first phase
(from 1987 to 1994), the HIV/AIDS cases detected were predominantly imported from southeastern
Asian countries, with few cases reported, and minor local cases were found to be infected through
couple sexual behaviors; in the second phase (from 1995 to 2001), HIV infection was detected in local
residents with sexual promiscuity, and a clear-cut increase in the number of HIV/AIDS patients and a
remarkable speeding of the spread was observed, however, the overall epidemic appeared at a low
level; and in the third phase (from 2002 to present), various routes of HIV transmission were observed,
the infection spread from high risk population to general population, the number of infected cases
increased significantly yearly, and the overall prevalence shifted from a low to moderate level [7,8].
Since the early 21st century, the HIV/AIDS epidemic has actually experienced great changes in the
province due to the alteration of economic status, lifestyle and education [9]. The current study was
therefore designed with a major aim to investigate the shifting pattern of the HIV/AIDS epidemic in
Fujian Province, a southeastern coastal region of China, during a 29-year period from 1987 to 2015,
to provide scientific evidence for revising the current strategy and developing new interventions for
HIV/AIDS prevention and control.

2. Materials and Methods

2.1. Data Source

All data pertaining to the HIV/AIDS epidemic were captured from the National Data Information
System for Comprehensive HIV/AIDS Control, National HIV Sentinel Surveillance System, and the
National Information Management System of Antiretroviral Therapy of HIV/AIDS.

2.2. HIV Detection

Serum anti-HIV antibody was screened using an enzyme-linked immunosorbent assay (ELISA)
or other rapid test kits, and those positive for anti-HIV antibody were validated using Western blotting
assay [10].

2.3. Monitoring of the Response to Antiretroviral Therapy

The eligible HIV/AIDS patients that met the inclusion criteria of China’s National Free
Antiretroviral Treatment Program were given free antiretroviral therapy [11]. The HIV viral load
was quantified using a Versant® HIV-1 RNA 3.0 Assay (bDNA; Bayer HealthCare; Tarrytown,
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NY, USA) on a Bayer Versant® 340 bDNA Analyzer (Bayer HealthCare; Tarrytown, NY, USA)
following the manufacturer’s instructions, and the CD4+ T count was measured with a BD
TriTESTTMCD3-FITC/CD4-PE/CD45-PerCP kit (BD Biosciences; Franklin Lakes, NJ, USA) on a BD
FACSCalibur system (BD Biosciences; Franklin Lakes, NJ, USA).

2.4. HIV Genotypic Resistance Testing

The genotypic test for HIV drug resistance was performed using an in-house nested RT-PCR
assay [12]. Briefly, the HIV-1 pol gene (protease 1–99 amino acids and part of the reverse
transcriptase 1–252 amino acids) was amplified using the nested RT-PCR assay, and the purified PCR
products were sequenced by the Sangon Biotech (Shanghai) Co., Ltd. (Shanghai, China). Then, the
sequences were analyzed in the Stanford HIV Drug Resistance Database (http://hivdb.stanford.edu/),
and the resistance level was classified into low-, intermediate- and high-level resistance based on
mutation results.

2.5. Identification of HIV Subtypes

For the identification of HIV subtypes, the pol, gag and env genes of HIV were amplified
using a nested RT-PCR assay [13], and sequenced. The sequences were edited and corrected in
the software Vector NTI version 8.0, and aligned to the sequence of HIV-1 reference isolate in the
software Bioedit version 7.0.1. Following format transformation in the software Mega version 4.0,
phylogenetic tree was constructed using the neighbor-joining (NJ) algorithm. The genotype was
initially identified using the BLAST and RIP programs in the Los Alamos National Laboratory of HIV
Databases (http://www.hiv.lanl.gov), and validated based on the phylogenetic tree analysis. Finally,
the genotypes of the pol, gag and env gene regions were identified.

2.6. Ethical Statement

This study was approved by the Ethical Review Committee of Fujian Center for Disease Control
and Prevention, China (permission No. 20150011). All experiments performed in this study were in
accordance with the Declaration of Helsinki and national laws and regulations of China.

2.7. Statistical Analysis

A descriptive epidemiology was employed in this study. All data were double entered into
Microsoft Excel 2007 (Microsoft; Redmond, WA, USA) and all statistical analyses were performed
using the statistical software SPSS version 13.0 (SPSS Inc.; Chicago, IL, USA).

3. Results

3.1. Temporal Shift of HIV/AIDS Patients

During the period from 1987 to 2015, there was an increasing trend seen in the number of
HIV-infected and AIDS patients in Fujian Province yearly, and the constituent ratio of subjects with
AIDS status upon identification has gradually reduced. Recently, the expansion in the coverage of HIV
voluntary counseling and testing (VCT) and the implementation of national expanded HIV testing
initiative have resulted in a growth in the number of detected HIV infections, and the detection of HIV
infection (approximately 2.5 million) in 2015 exceeded the sum of 20-year detection from 1987 to 2006
(approximately 2.3 million). Consequently, a sharp increase was found in the number of reported
HIV/AIDS subjects, and there were 8651 accumulated HIV/AIDS cases reported in Fujian Province
until 31 December 2015, with 1557 accumulated deaths reported. Currently, there are 7094 people living
with HIV/AIDS, including 4347 HIV-infected cases and 2747 AIDS cases. In 2015, there were 2184 new
HIV/AIDS cases (1627 HIV-infected cases and 557 AIDS cases), and 226 new deaths were reported,
which increased by 21.9% and 0% relative to those in 2014. In addition, the constituent ratio of subjects
at AIDS status upon identification increased from 33.3% in 2002 to 74.4% in 2015 (Figure 1).
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(range: nine months to 90 years), and the HIV-infected cases have recently tended to be detected in 
young and older populations. Since 2011, a remarkable rise has been seen in the number of HIV/AIDS 
cases in those aged 15 to 18 years, with a mean annual rise of 54% relative to that in 2010. In addition, 
the percentage of HIV-infected cases aged 50 years and older has increased from 7.1% in 2002 to 25.7% 
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Figure 1. Temporal distribution of HIV/AIDS patients reported in Fujian Province from 1987 to 2015.

3.2. Demographic Profile of HIV/AIDS Patients

Among the HIV/AIDS cases reported in Fujian Province from 1987 to 2015, 78.9% were male
and 21.1% were female, with a male/female ratio of 3.7:1. Recently, the ratio of male to female cases
appears to be increasing, from 1.8:1 in 2009 to 5.1:1 in 2015 (Figure 2).
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Figure 2. Gender-specific distribution of new HIV/AIDS patients reported in Fujian Province
from 1987 to 2015.

The reported HIV/AIDS cases were predominantly found in young and middle-aged people,
among which 77.1% were aged between 19 and 50 years. The cases had a mean age of 38.3 ˘ 14.7 years
(range: nine months to 90 years), and the HIV-infected cases have recently tended to be detected in
young and older populations. Since 2011, a remarkable rise has been seen in the number of HIV/AIDS
cases in those aged 15 to 18 years, with a mean annual rise of 54% relative to that in 2010. In addition,
the percentage of HIV-infected cases aged 50 years and older has increased from 7.1% in 2002 to 25.7%
in 2015 (Figure 3).



Int. J. Environ. Res. Public Health 2016, 13, 794 5 of 14Int. J. Environ. Res. Public 2016, 13, 794 5 of 14 

 

 

Figure 3. Age-specific distribution of new HIV/AIDS patients reported in Fujian Province from 1987 
to 2015. 

The HIV/AIDS cases were predominantly married; however, the proportion of unmarried cases 
has recently shown an increasing trend. Of the total reported HIV/AIDS cases, 4268 cases (49.3%) 
were married, 2988 cases (34.5%) were unmarried, 1165 cases (13.5%) were divorced or widowed, 
and the remaining 230 cases (2.7%) had unknown marital status. The percentage of unmarried cases 
was found to have increased from 6.67% before 1994 to 40.1% in 2015 (Figure 4). 

 

Figure 4. Distribution of new HIV/AIDS patients by marital status in Fujian Province from 1987 to 2015. 

The education levels of the HIV/AIDS cases were predominantly at a junior high school level or 
lower; however, the percentage of cases with junior college education or higher has appeared to rise. 
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Figure 3. Age-specific distribution of new HIV/AIDS patients reported in Fujian Province from 1987
to 2015.

The HIV/AIDS cases were predominantly married; however, the proportion of unmarried cases
has recently shown an increasing trend. Of the total reported HIV/AIDS cases, 4268 cases (49.3%)
were married, 2988 cases (34.5%) were unmarried, 1165 cases (13.5%) were divorced or widowed,
and the remaining 230 cases (2.7%) had unknown marital status. The percentage of unmarried cases
was found to have increased from 6.67% before 1994 to 40.1% in 2015 (Figure 4).
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Figure 4. Distribution of new HIV/AIDS patients by marital status in Fujian Province from 1987
to 2015.

The education levels of the HIV/AIDS cases were predominantly at a junior high school
level or lower; however, the percentage of cases with junior college education or higher has appeared
to rise. Of the total HIV/AIDS cases reported in Fujian Province from 1987 to 2015, there were 602
cases (7.0%) with illiteracy level, 1998 cases (23.1%) with primary school level, 3001 cases (34.7%)
with junior high school level, 1542 cases (17.8%) with senior high school/special secondary school
level, 1451 cases (16.8%) with junior college level, and 57 cases (0.7%) with unknown education
level. In the last five years, the percentage of cases with junior college education or higher increased
from 6.5% in 2009 to 21.4% in 2015 (Figure 5).
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3.3. Geographic Features

Since the first AIDS case was reported in Fujian Province in 1987, the HIV/AIDS patients have
gradually spread from the coastal regions to inland regions, and there have been HIV/AIDS cases
reported across the nine cities of the province since 2001. The reported HIV/AIDS cases were
predominantly found in the coastal regions; however, a sharp increase was observed in the number
of HIV/AIDS cases reported in the inland regions, and a gradually reduced regional variation was
seen. Fuzhou (2317 cases), Quanzhou (1824 cases) and Xiamen (952 cases) cities were the top three
prefectures that had the largest number of accumulated HIV/AIDS cases in the province, which
consisted of 58.9% (5093/8651) of the accumulated cases reported in Fujian Province from 1987 to 2015.
In addition, Quanzhou (507 cases), Fuzhou (471 cases) and Xiamen (319 cases) cities ranked as the top
three prefectures in the province with the largest number of new HIV/AIDS cases diagnosed in 2015,
which consisted of 59.4% (1297/2184) of all new cases reported in the province (Figure 6).
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3.4. Routes of HIV Infection in Fujian Province

A variety of routes of HIV infection were found in Fujian Province, in which sexual transmission
was predominant and its constituent ratio increased, with a large rise seen in the percentage of male
homosexual transmission. Of the accumulated HIV/AIDS cases reported in Fujian Province from 1987
to 2015, 6150 cases (71.1%) were infected through heterosexual transmission, 1998 cases (23.1%) through
homosexual transmission, 164 cases (1.9%) through drug injection, nine cases (0.1%) through
blood/plasma collection, 47 cases (0.5%) through blood/blood product transfusion, 72 cases (0.8%)
through mother-to-child transmission, 17 cases (0.2%) through sexual contact + drug injection,
and 192 cases (2.2%) with unknown transmission routes (Figure 7). Among the new HIV/AIDS
cases diagnosed per year, the proportion of sexual transmission increased from 47.4% in 2004 to 97.4%
in 2015, which mainly is attributed to the large increase in the percentage of male homosexual
transmission. Since the first HIV/AIDS case through male homosexual transmission (0.5%) was
reported in Fujian Province in 2005, the proportion of male homosexual transmission has increased
yearly, and reached 31.4% in 2015. Since the first HIV/AIDS case through mother-to-child transmission
was documented in 2002, few cases have been reported each year except 2005. In 2003, the first case
with HIV infection via drug use was detected in a local resident, and since then, a low prevalence of
HIV infection has been observed in drug users in the province (Figure 8).
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3.5. HIV Sentinel Surveillance

A total of 39 HIV/AIDS sentinel surveillance sites were assigned in Fujian Province during
the period from 2010 to 2015, which covered men who have sex with men (MSM), commercial sex
workers, long-distance male bus drivers, mobile population, male patients attending STD clinics,
young students, drug users and pregnant women, and various changing trends were seen in the
positive rate of anti-HIV antibody among different subjects. There was a large rise in the positive
rate of anti-HIV antibody in MSM, and a more remarkable increase (16.26%) was notably observed
in 2015, with an over two-fold greater increase (7.05%) in 2010. In addition, a low prevalence of
anti-HIV antibody was detected, except a slight rise in subjects with STD (the highest prevalence
was 0.77%), notably in pregnant women/puerperae, who were negative for anti-HIV antibody during
the monitoring period from 2010 to 2015 except in 2012 when a pregnant woman was positive for
anti-HIV antibody (Figure 9).
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3.6. Shift in HIV-1 Subtypes

To investigate the distribution and shift of HIV-1 subtypes in Fujian Province, four molecular
epidemiological surveys of HIV have been carried out in Fujian Province from 2000 to 2012 [14–16].
A variety of HIV-1 subtypes were determined in Fujian Province, in which CRF01-AE recombinant
subtype was predominant and A, B, and C subtypes and BC, 12B, CRF55-01B and CRF68-01B
intersubtype recombinant forms were also detected. In addition, other suspected new HIV-1
intersubtype recombinant viruses, predominantly recombinant forms of CRF01-AE and B or BC,
were found. There was a shift in the distribution of HIV-1 subtypes at various study periods, and the
constituent ratios of CRF01-AE intersubtypes and B subtypes appeared to have a gradual declining
trend yearly, decreasing from 75.6% and 17.1% in 2001 to 46.9% and 6.17% in 2012, respectively. Since
HIV-1 BC intersubtype recombinant form was first reported in Fujian Province in 2002, the proportion
of this virus has shown a remarkable rise, with an increase from 14.3% in 2003 to 42% in 2012, in which
CEF07-BC form was predominant (Figure 10).

Recently, a sharp increasing trend has been found in the number of HIV infections among MSM.
Sequencing analysis of the HIV-1 strains isolated from the infected MSM showed that CRF01-AE,
CRF07-BC and B subtypes were predominant, which was the same with the HIV-1 subtypes in
other subjects in the province, and the proportion of CRF01-AE and B subtypes showed a declining
trend, while the percentage of CRF07-BC subtype increased; in addition, new HIV-1 subtypes of
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CRF5501-B and CRF68-01B and suspected new recombinant forms (predominantly recombinant forms
of CRF01-AE and B or BC) were detected (Figure 11).
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3.7. Effectiveness of Antiretroviral Treatment

In 2003, the “Four-Free-One-Care” policy was introduced, which provided free antiretroviral
treatment for all eligible HIV patients in China [17], and the free antiretroviral treatment program was
initiated in Fujian Province in 2005. Currently, there are 40 designated medical institutions undertaking
free antiretroviral therapy for HIV/AIDS across the province. With the implementation of the coverage
of expanded HIV/AIDS therapy, the number of HIV/AIDS cases receiving antiretroviral therapy
has increased by 34% to 47% annually during the latest five years. Until the end of 2015, a total
of 5808 HIV/AIDS cases have been given free antiretroviral therapy. There are currently 5041 cases
undergoing treatment, including 5001 adults and 40 children. Periodical monitoring of HIV viral load
and drug resistance showed a rising trend in the inhibition of HIV (viral load < 1000 copies/mL),
and over 90% inhibition was seen in the last five years, with the highest inhibition seen being 95.2%
(Figure 12). The patients with HIV virological failure (viral load > 1000 copies/mL) were subject to
genotypic drug resistance testing, and the gene sequences of proteases and some reverse transcriptases
were obtained from the sequencing data of 275 samples. Drug resistance testing showed a low
overall prevalence of HIV-1 drug resistance in Fujian Province, and a total of 145 cases with failure
in antiretroviral therapy developed resistance to reverse transcriptase and protease inhibitor (PI) at
various levels, with 39.27% (108/275), 51.64% (142/275) and 2.55% (7/275) prevalence of resistance
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to nucleoside reverse transcriptase inhibitor (NRTI), non-nucleoside reverse transcriptase inhibitor
(NNRTI) and PIs, respectively (Figure 13). In addition, periodical monitoring of primary HIV drug
resistance in treatment-naïve subjects showed a low overall prevalence of primary drug resistance
in treatment-naïve subjects; however, a rise was seen in the prevalence of primary drug resistance
in treatment-naïve HIV-infected MSM, including eight cases (4.47%) with potential resistance of PI,
four cases (2.23%) with potential or mild-level resistance to NRTI and 10 cases (5.58%) with resistance
to NNRTI at more than mild levels.
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4. Discussion

During the last 30 years, there has been a shift in the epidemiological features of HIV/AIDS
in Fujian Province. In general, the following characteristics were seen: (1) There was an increasing
trend observed in the reported cases of HIV/AIDS in Fujian Province, and the spread of HIV/AIDS
epidemic accelerated; however, a low mortality of HIV/AIDS patients was maintained; (2) Young
and middle-aged populations remain the predominant subjects affected by HIV/AIDS; however, HIV
infections have recently tended to be found in 15 to 18 year olds and the elderly (50 years and older).
In addition, the infected subjects were predominantly male, and the male/female ratio appears to be
increasing, while a rise was also seen in the proportion of unmarried people; (3) Multiple routes of
HIV transmission were found, in which sexual transmission was predominantly observed, and its
constituent ratio continued to rise. The proportion of male homosexual transmission increased greatly,
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while a low percentage of HIV transmission via injecting drug use was present during the whole
period; (4) The HIV/AIDS epidemic has spread across the province, and a gradually reduced regional
variation was seen. Although the currently reported HIV/AIDS cases were predominantly found in
coastal regions, a rapidly increasing trend has been found in the number of cases in the inland regions;
(5) A variety of HIV-1 subtypes were detected, in which CRF01-AE and BC recombinant forms were
predominantly found, the constituent ratio of CRF01-AE and B subtypes gradually reduced yearly,
the BC recombinant form increased remarkably and new intersubtype recombinant viruses were
continuously detected; (6) The coverage of antiretroviral therapy continued to expand, satisfactory
effectiveness was achieved, and a low overall prevalence of HIV drug resistance was detected.

Unsafe sexual behavior has been identified as the major cause of HIV infection [18,19]. In China,
the lack of sex education in schools may be one of the causes responsible for the transmission
of HIV/AIDS among younger populations, and parents seldom give sex-related education and
interventions to their children because of Chinese traditional values. Recently, there has been a
remarkable rise in the number of MSM among young populations, and the presence of social apps
has lead to easier development of sexual behaviors between MSM, among whom the majorities have
unsafe sexual behaviors without using condoms. In addition, these MSM may select to marry women
due to social and family pressure, resulting in the spread of HIV infections from high-risk populations
to general populations. Recently, the health status of elderly people has gradually improved with an
increase in sexual demand, and these people have spare time and a high economic status. In addition,
empty nests, loss of spouses, and reduced sexual function promote the pursuit for sexual stimulus,
and as they lack awareness of HIV/AIDS prevention, during commercial sexual behaviors, there is a
low use of condoms. Moreover, the sexual behaviors mainly occur in rented houses, street-side salons
and small inns, thereby resulting in an increase in the risk of exposure to HIV infection. Therefore,
targeted interventions should be implemented, such as strengthening of sex education at schools,
establishment of school HIV/AIDS epidemic informing system and improvement of interventions to
prostitutes, and health education and consultations pertaining to HIV/AIDS prevention and control
should be given to elderly people, as well as much attention being paid to adolescents with HIV/AIDS,
to prevent and control the further spread and transmission of HIV/AIDS in elderly populations.

Since the first case of HIV infection was reported in local drug users in Fujian Province in 2003,
a low prevalence of HIV infection has been detected in drug users in the province, which may
be associated with the low use of sharing needles and the effective implementation of methadone
treatment. However, the threat of club drugs misuse to the transmission of HIV cannot be neglected.
Relative to conventional opioid drugs, club drugs mainly refer to artificial, chemically synthesized or
semi-synthesized substances like amphetamines, ketamines and triazolam [20]. These chemicals do not
transmit HIV-1 virus through shared use of injectors, however, they may cause cognitive disorders and
an increase in unsafe sexual behaviors among drug users, which consequently leads to the emergence
of complicated sexual partner networks and sexual behaviors patterns, thereby resulting in an increase
in the risk of HIV infection via sexual transmission [21]. Therefore, the effect of club drugs misuse on
the transmission of HIV should be paid more attention [22].

Since the first case of AIDS was detected in Fujian Province in 1987, a remarkable shift has been
observed in the HIV-1 subtypes in the province. The proportion of CRF01-AE and B subtypes has
gradually reduced yearly, and the intersubtype BC recombinant form significantly has increased,
with novel subtypes continuously identified. The HIV-1 CRF01-AE subtype was firstly identified in
female sex workers (FSWs) and injection drug users (IDUs) in Yunnan and Guangxi, China in 1994
to 1996; however, this subtype has spread across the country, and has become widespread among the
HIV-infected populations through heterosexual transmission, which has become the predominant
epidemic subtype in Fujian Province [23–25]. Since the China-specific HIV-1 intersubtype B’/C
recombinant forms (HIV/AIDS cases with CRF07-BC and CRF08-BC recombinant viruses) were first
reported in Fujian Province in 2002 and 2003 [16], the CRF07-BC virus has gradually expanded, and has
already become the second most predominant recombinant virus in the province, with a rising trend
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seen. With the widespread transmission of HIV CRF01-AE and CRF07-BC subtypes, the recombinant
HIV strains carrying these two subtypes have already emerged in HIV-infected cases in Fujian Province.
Therefore, the continuous expansion of high-risk population and communication frequency enables an
increase in the possibility of HIV strain variation and recombination, resulting in emergence, spread
and transmission of new HIV-1 strains, which challenges the diagnosis and molecular epidemiology of
HIV/AIDS in Fujian Province, and proposes new problems of HIV/AIDS prevention and control that
are urgently needed to be solved in China [26].

5. Conclusions

Currently, a preliminary outcome of antiretroviral therapy has been achieved and the mortality of
AIDS has been remarkably reduced in Fujian Province [27]. However, the continuous expansion of the
coverage of antiretroviral therapy and extension of treatment time will undoubtedly result in resistance
to first-line antiretroviral therapy among more and more HIV/AIDS patients [28–30]. Monitoring
of HIV drug resistance in treatment-naïve subjects, notably newly diagnoses HIV-infected subjects,
is of great significance for the identification of drug-resistant isolates and to evaluate the likelihood
of transmission of drug-resistant isolates. Periodical monitoring revealed a low overall prevalence
of primary drug resistance in treatment-naïve subjects in Fujian Province; however, a rise has been
seen recently. Therefore, we should strengthen the monitoring of HIV drug resistance and periodically
assess the effectiveness of the currently used treatment regimens to provide scientific guidance for
the selection of novel antiretroviral therapy regimens in drug-resistant HIV/AIDS cases. In addition,
the adherence to antiretroviral therapy should be improved to enable the effectiveness of antiretroviral
therapy and prevent the emergence and spread of multiple drug resistance (MDR) and cross resistance.
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