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SUMMARY

As antiretroviral therapy (ART) coverage for HIV-infected patients in Vietnam continues to increase, data

on the prevalence and patterns of transmitted drug resistance (TDR) mutations are important to guide national
ART strategies. TDR was evaluated in 345 antiretroviral-naive patients consecutively initiating first-line ART
in the clinical trial of Virological Monitoring in Vietnam (VMVN) at Bach Mai Hospital in Hanoi between
April 2011 and October 2013. TDR mutations were identified by Sanger sequencing of HIV pol gene and were
defined based on the 2009 World Health Organization surveillance drug resistance mutation (SDRM) list. 330
plasma samples were successfully sequenced in both protease and reverse transcriptase regions of HIV pol
gene. 323 samples were subtype CRFO1_AE; two were subtype A/CRF01_AE, two were subtype BC, one was
subtype C; one was subtype F/C recombinant. SDRMs were identified in 16 (4.8%) patients. Among them 6
(38%) patients carried mutations conferring resistance to nucleoside/tide reverse transcriptase inhibitors
(NRTIs) (K70E, V75M, K219N/E, T215S), 5 (31%) to non-nucleoside reverse transcriptase inhibitors
(NNRTIs) (K101E, K103N, Y181C, G190A), 4 (25%) to protease inhibitors (PIs) (M46I/L, I154L, L90M), and
one to both NRTIs and NNRTIs (L741, V75M, M184V, T215F, K101E, G190A). The level of TDR remains
low despite the rapid scale up of ART in Vietnam over the past 10 years. TDR to PIs was identified in 4
patients for the first time in Ha Noi. As PIs are the main component of 2nd-line therapy and the last resort for
patients with drug-resistant virus in Vietnam. The detection of TDR to PIs is of concern and requires further
investigation.
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INTRODUCTION

Human Immunodeficiency Virus (HIV) has
infected thirty five million people worldwide. Each year
approximately 3 million are infected, and nearly 2
million die of Acquired Immunodeficiency Syndrome
(AIDS) (UNAIDS 2013). Antiretroviral drugs are
available and are effective in suppressing HIV from
replication in an infected person and in reducing the

probabilities of HIV to be transmitted from one person
to another. HIV is a retrovirus that replicates without a
proof reading and repair mechanism and is thus error
prone. Another feature is its high replication capacity,
producing a billion of new virions a day within an
infected individual (Perelson et al., 1996). The above
characteristics allow HIV to evolve rapidly, capable of
becoming resistant to all currently available
antiretroviral drugs ever produced on the market. As a
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cure for HIV is still a far reach, life-long ART remains
the main tool against HIV, and the development of HIV
drug resistance (HIVDR) would threaten the
sustainability of ART worldwide.

Drug resistant virus can develop de novo or be
transmitted from persons to persons within a
population; this is called primary or transmitted drug
resistance (TDR). Drug resistant virus can develop in
an individual taking ART; this is called secondary or
acquired resistance. Harbouring drug resistant virus
(whether by primary or secondary resistance
pathway) can lead to treatment failure, disease
progression and death (Hogg et al., 2006, Kozal et
al., 2007, Poggensee et al, 2007). Antiretroviral
drugs have been available for much longer in the
United States and Western Europe; as such the
prevalence of TDR are higher (up to 24% in some
cities) (Sagir et al., 2007, Vercauteren et al., 2008,
Jain et al., 2010). In these countries, drug resistance
testing prior to initiation of ART is therefore
routinely performed and has been shown to be cost
effective (Sax et al, 2005). The cost of HIV
genotype testing is still prohibitively expensive for
routine clinical care in the developing countries.
Patients in these settings do not receive HIV drug
resistance testing prior to ART initiation. TDR that
goes undetected in settings where ART is being
scaled up can have a major impact on the global
control of HIV. Increased surveillance of TDR in
resource-limited settings is therefore essential and is
recommended by the World Health Organization
(WHO) (Bennett et al., 2008).

The first case of HIV infection was identified in
Vietnam in 1990. HIV has since spread to all 64
provinces of the country. New cases more than
doubled in numbers from 112,000 in 2000 to
256,000 in 2014 (Viet Nam MOH 2014). The
epidemic is still considered to be in its concentrated
phase, meaning HIV is concentrated in intravenous
drug users (IDU), female sex workers (FSW) and
men who have sex with men (MSM) (UNGASS
2010). However the increasing numbers of women
infected with HIV means that the epidemic is
beginning to spread to the general population
(National Committee for AIDS, Drugs, and
Prostitution Prevention and Control, 2012). HIV-1
CRFO01_AE subtype remains the predominant
subtype seen in Vietnam over the years with >95%
prevalence (Hemelaar et al, 2006, Nouhin et al,
2011, Thao et al., 2012). ART was first introduced in
Vietnam by private donations and through the black
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markets in the beginning of 2000s. During this time
treatment interruption was common due to unstable
drug supply and lack of national treatment
guidelines. The Vietnam national ART program
began in 2005 with international donations, primarily
the US President’s Emergency Plan for AIDS Relief
(PEFFAR) and the Global Fund to Fight AIDS,
Tuberculosis and Malaria. As of September 2014,
88,800 adults and children were on ART (MOH
2014) and ART coverage for patients who meet
treatment criteria increased from 1% to 53% in
adults and to 83% in children from 2003 to 2011
(UNGASS 2012). Both the history of treatment
interruptions and the rapid rise in ART coverage are
expected to be accompanied by the emergence of
acquired and TDR in Vietnam.

Data on TDR in Vietnam is limited and have
shown prevalence ranging from <5% in low-risk
populations (e.g. women attending antenatal care
centers and individuals diagnosed from volunteer
counselling and testing centers (VCT) (Nguyen et
al., 2008, Ayouba et al., 2009) to levels of 5-10% in
a more general population of patients from the HIV
outpatient clinics in Vietnam (Lan et al., 2003, Phan
et al., 2010, Dean et al., 2011). These data reflect the
TDR situation in Vietnam from 2003 to 2009. More
recent data is needed and in this study, we
investigate the prevalence and patterns of TDR in
patients initiating ART at Bach Mai Hospital in Ha
Noi, Vietnam from 2011 to 2013.

MATERIALS & METHODS

Study population

Consecutive baseline plasma samples from
patients participating in the Virological Monitoring
in Vietnam (VMVN) clinical trial were analysed in
this study. VMVN is a randomized trial comparing
the impact of routine viral load monitoring versus
standard clinical and immunological monitoring on
clinical outcome of patients initiating first-line ART
in Hanoi, Vietnam over three years of follow up.
This trial was registered at Clinicaltrial.gov, number:
NCTO01317498. HIV-infected patients aged 18 years
or older who were not currently taking ART, met
Vietnam Ministry of Health (MOH) criteria to
initiate ART (CD4 <350 cells/mm’, and/or WHO
Clinical Stage III or IV), were eligible to enter the
trial (Viet Nam MOH 2011, WHO 2010). Patients
who had been on ART in the past but stopped for
whatever the reason for more than 3 months were
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still considered eligible to enter the trial as long as
they did not have evidence of treatment failure to
first-line ART in the past. For this drug resistance
sub-study, only patients who were ART-naive were
included in the analysis of TDR. The VM VN clinical
trial and this sub-study were approved by the
Scientific and Ethical Committees of Bach Mai
Hospital and the Beth Israel Deaconess Medical
Center.

Specimen collection

5 ml of blood was collected at study entry.
Plasma were obtained, stored at -80°C, and these
samples were subsequently transported on dry ice to
the Oxford University Clinical Research Unit
(OUCRU) in Ho Chi Minh City for drug resistance
analysis.

Extraction and amplification of plasma HIV-1
viral RNA

HIV-1 RNA was extracted from 200 pl of
plasma using a either MagNA Pure 96 DNA and
Viral NA Small Volume Kit (Roche, Vedbaek,
Denmark) or QTAamp Viral RNA mini kit (Qiagen,
Hilden, Germany). HIV-1 pol gene, which encodes
reverse transcriptase and protease, was amplified by
reverse transcription PCR and nested PCR
according to an in-house assay described initially
by Bezemer with some modifications by Thao VP
(Thao, Le et al., 2012). MMLV-RT enzyme was
substituted by SuperScriptlll RT (Invitrogen,
Carlsbad, CA) during reverse transcription;
HiFidelity Tag (Qiagen, Center Mainz, Germany)
was used for PCR amplification; and 30 instead of
25 cycles were used for second-round PCR.
Primers specific for subtype AE were modified
from subtype B primer set based on subtype AE
consensus sequences.

Reverse transcription PCR

Reverse transcription was performed using
primer 3’RT-outAE (TCCACTTGTCCATGCATA
GCTTC). 10 pl of RNA was reverse-transcribed in a
total volume of 20 pl with 2 mM of dNTP, 0.1 mM
of primer, 1x First Strand Buffer, 5 mM of DTT,
16U of RNAse-out (Invitrogen, Carlsbad, CA), and
60U of SuperScriptlll RT. The reaction was
incubated at 37°C for 2 hours followed by 95°C for 5
minutes to inactivate the enzyme.

Nested PCR
The pol gene was amplified with nested PCR.

The entire 20 pl of cDNA was added to the first PCR
reaction. The primers used for the first PCR reaction
were 5’Prot-IAE (AGGCTAATTTTTA
GGGAAAATTTGGCCTTCC) and 3’ET-21AE
(AGCTGGCTACTATTTCCTTTGCTACTAYAGG
TG). The reaction volume was 50ul, containing
1xPCR buffer, 1 pM of each primer, and 3.33U of
HifidelityTaq. The first PCR involved in initial
denaturation at 95°C for 5 minutes; 35 cycles of
denaturation at 94°C for 15s, annealing at 55°C for
60s, and polymerisation at 72°C for 4 minutes; and
final elongation at 72°C for 10 minutes.

A nested PCR contained 5 pl from first
amplicon, 1xPCR buffer, 1 pM of each primer, 0.5
mM MgSO,, and 1.25U of HifidelityTaq. Primers
for second PCR were 5’Prot-11 (TCAGAGCAGACC
AGAGCCAACAQG) and 3’RT-20AE
(CTGCCAGTT CTAATTCTGCTTC). The cycling
conditions were 95°C for 5 minutes, followed by 30
cycles of 94°C for 15 s, 55°C for 1 minute, and 72°C
for 2 minutes, and then followed with a final
extension at 72°C for 10 minutes.

Five microliters of the PCR products containing
1194 base-pairs of the complete 297 nucleotides
protease (PR) region and the first 897 nucleotides in
the reverse transcriptase (RT) region of pol was
checked by agarose gel electrophoresis.

Genotyping and drug resistance determination

Forty-five microliters of amplification products
were purified using QIA quick PCR purification kits
(Qiagen, Hilden, Germany) and were subjected to

direct sequencing with 6 primers 5' PRS
(AGCCAACAGCCCCACCAQG), 3 PR2
(CTTTTGGGCCATCCATTC), 5! RT-19new

(CACCTGTCAACATAATTGGAAG), 3' B-RTrev
(GGTGATCCTTTCCATCCC), s' B-RT
(GGGATGGAAAGGATCACC), 3' RT-20AE
(CTGCCAGTT CTAATTCTGCTTC) using the ABI
3130x] Genetic Analyser (Applied Biosystems,
Foster City, CA). The gene sequences were analysed
using SeqScape (Applied Biosystems, Foster City,
CA). The consensus sequence pNL4-3 for HIV-1
subtype B (GenBank accession number M19921)
was used as the reference sequence for assessing
nucleotide changes in the sample sequences. HIV
drug resistance mutations in ART naive patients
were determined according to the 2009 WHO drug
resistance surveillance mutations (SDRMs) list
(Bennett et al., 2009). HIV subtyping using RT and
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PR genes were done by the Stanford database system
(http://sierra2.stanford.edu/sierra/servlet/JSierra).

RESULTS
Study population
Between April 2011 and October 2013, 370
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patients met the entry criteria and were enrolled in
the VMVN trial. Plasma samples from 345 patients
who were ART-naive were analysed for this drug
resistance sub-study. Among them 330 samples were
successfully sequenced in both PR and RT regions.
The characteristics of the 330 patients at study
enrolment are listed in table 1.

Table 1. The characteristics of 330 antiretroviral-naive HIV-infected individuals starting antiretroviral therapy in Ha Noi,

Vietnam.

Characteristics

Study population (n=330)

Male gender, n (%)
Age, median year (IQR)
CD4 cell counts, median cell/mm3 (IQR)

Viral load, median log10copies/ml (IQR)

Transmission routes
Heterosexual route
Injection drug use
Others

217 (66%)

37 (32-42)

114 (32-258)
5.15 (4.67-5.55)

260 (79%)
59 (18%)
11 (3%)

HIV-1 phylogenetic analysis

Phylogenetic analysis of 330 HIV-1 pol
sequences revealed that 323 (98%) sequences were
subtype CRFO1_AE, two (0.6%) were subtype A and
CRFO01_AE recombinant, two (0.6%) were subtype
B and C recombinant, one (0.3%) was subtype B and
CRFO01_AE recombinant, one (0.3%) was subtype F
and C recombinant, and one (0.3 %) was subtype C.

Prevalence and patterns of SDRMs

According to the WHO SDRM list, mutations
that confer resistance to nucleoside/tide reverse
transcriptase inhibitors (NRTIs) were detected in
6/330 (1.7%) patients and to non-nucleotide reverse
transcriptase inhibitors (NNRTIs) in 5/330 (1.5%)
patients. One patient (0.3%) had a viral strain that
carried resistance mutations to both NRTIs and
NNRTIs. Resistance to protease inhibitors (PIs) was
detected in 4/330 (1.2%) patients. We did not
identify any strain that harboured both PI resistance
and NRTI or NNRTI resistance mutations. Hence,
the overall prevalence of TDR in this cohort in Ha
Noi is 16/330 or 4.8%.

The patterns of SDRM are shown in table 2.
Patients 12, 13 carried the NRTI mutation V75M
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which confers resistance to stavudine (d4T). Patient
8 carried the NRTI mutation K219E which confers
resistance to zidovudine (AZT). AZT and d4T were
the most common NRTI drugs used in Vietnam
from 2003 to 2013. Patient 9 carried the NRTI
mutation K70E which confers resistance to
tenofovir (TDF), abacavir (ABC) and didanosine
(ddI); all these drugs had been used either in the
first-or second-line ART regimens, except for ddI
which came off the national guidelines in 2011.
Patient 4 carried the NRTI mutation K219N, an
accessory  mutation usually occurring in
combination with other thymidine analog mutations
(TAMs) that are selected by d4T and AZT. Patient
11 carried the revertant NRTI mutation T215S,
which does not confer resistance to NRTIs but its
presence suggests that the patient had harbored the
major mutation T215Y/F in the past. Six patients
carried at least one major NNRTI mutation
(Y181C, G190A, K101E); each confers high-level
resistance to nevirapine (NVP) and/or efavirenz
(EFV). These have been the most common NNRTIs
used in Vietnam and in other developing countries.
Patient 7 had multi-drug class resistance mutations
(NRTI mutations: L741, V75M, M184V, T215F and
NNRTI mutations: K101E, G190A). This patient
carried a viral strain that confers resistance to all
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drugs used in the standard first-line ART regimens
in Vietnam. Four major PI resistance mutations
were detected in four different patients. Each of
these mutations, M46I/L, L90M and 154L, reduces
susceptibility to Pls, including lopinavir/ritonavir
(LPV/r) which is the standard PI used in the
second-line ART regimens in Vietnam.

DISCUSSION

In this study we report a TDR prevalence of
4.8% in a cohort of 330 ART-naive HIV-infected
adults initiating ART in Ha Noi from 2011 to 2013.
The detected NRTI and NNRTI mutations confer
resistance to the standard first-line ART regimens
used in Vietnam. Major PI mutations were detected
in four patients (1.2%). These are associated with
high-level resistance to many Pls, including LPV/r,
the key drug in the second-line ART regimens in
Vietnam.

TDR prevalence of 4.8% found in this study is
consistent with studies published previously from
Vietnam (Dean, Ta Thi ef al., 2011, Bontell et al.,
2012, Duc et al., 2012). When comparing TDR
prevalence among studies, it is important to take
into account differences in the study populations,
study time periods, geographic locations, study
sample sizes, clinical and laboratory methods, and
finally drug resistance algorithms used. Published
studies in Vietnam using the WHO’s recommended
threshold survey method, which sampled TDR in
low-HIV-risk exposure populations such as women
who attend antenatal clinics and people who come
to VCTs for HIV testing, reported TDR prevalence
of <5§% (Nguyen, Duc et al., 2008, Ayouba, Lien et
al., 2009). While studies that sampled TDR from
patient populations attending HIV clinics reported
higher TDR prevalence of 5-10% (Lan, Recordon-
Pinson et al, 2003, Phan, Ishizaki et al, 2010,
Dean, Ta Thi et al, 2011, Thao, Le et al., 2012).
The Vietnam HIV epidemic is still concentrated in
the high-HIV-exposure populations; therefore the
WHO algorithm which samples from antenatal
clinics and VCTs may under-estimate levels of
TDR in Vietnam. However studying TDR in
chronically-infected patients in HIV clinics are not
without disadvantages. First, we rely on patients’
self-reported history of ART wuse. This is not
optimal, as some patients might decide to withhold
their history of previous ART use for perceived fear
that they might not qualify for ART. This can result

in overestimation of TDR. On the other hand, TDR
might be underestimated in chronically-infected
patient populations wusing standard population
sequencing. In the absence of antiretroviral
selection pressure TDR strains will overtime revert
to minority resistant variants or wild-type virus, and
may be missed by the standard population
sequencing method which only reliably detects
resistant variants present in more than 20% of the
viral quasispecies. Our study is not immune to
these methodological limitations. The detected
TDR prevalence of 4.8% suggests that TDR levels
remains relatively stable despite the rapid scale up
of ART in Vietnam over the past 10 years.

The observed RT mutations in our study
conferred resistance to antiretroviral drugs in the
standard first-line ART regimens in Vietnam. One
patient has a L741 mutation which confers resistance
to abacavir (ABC) and didanosine (ddI). L741 has a
moderate fitness cost to the virus, meaning a virus
that carries such a mutation has lower fitness
compared to a wild type virus in replication. In the
absence of drugs that select for such a mutation, the
resistant virus will be outcompeted by wild type
virus overtime (Martinez-Picado and Martinez
2008). The fitness costs of carrying the L741 and the
M184V mutations (M184V is a mutation with high
fitness cost in itself) are additive (Martinez-Picado
and Martinez 2008). The fact that the L741 was
found in patient 7 (Table 2) together with the
M184V and multiple other NRTI and NNRTI
mutations suggests that: i) the patient may have been
recently infected by a person who was highly ART-
experienced and had been on ddI or ABC in the past,
or ii) the patient was not honest about his previous
ART exposure. The latter means that the patient may
have recently been on ART and has acquired
resistance rather than being infected with a multi-
drug resistant strain. A throughout review of the
patient treatment history might assist in the
differentiation of the two possibilities.

Patient 11 has a revertant T215S mutation,
which does not reduce NRTI susceptibility but arises
from viruses that once contained the mutations
T215Y and F (Garcia-Lerma et al, 2001). The
mutations T215Y/F cause intermediate to high level
resistance to AZT and d4T. These mutations have a
fitness cost to the virus (Cong et al., 2007). Thus
when AZT/d4T drug pressure is removed, T215F/Y-
containing viral strains will reverse-mutate to wild
type viruses which confer better survival in the
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absence of treatment. The viral strains containing the
T215F/Y mutations would have to back mutate in
two different nucleotides to return to the wild-type
viruses, the process which takes time. This likely
explains why T215 revertant mutations (which
require only one nucleotide change) are among the
most commonly reported transmitted drug resistance
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mutations (Garcia-Lerma, Nidtha et al, 2001,
Wensing et al, 2005, Wheeler et al, 2010).
Comparing to the T215F/Y and other TAM
mutations, T215 revertant mutations have been
shown to persist much longer, consistent with the
fitness advantages associated with this resistance
pathway (Yerly ef al., 1998).

Table 2. The surveillance drug resistance mutations detected in 16 antiretroviral-naive HIV-1 infected individuals in Ha Noi

from 2011-2013.

Drug resistance associated mutations

Subject Transmission CD4 at Viral Load Nucleoside/tide Non-nucleotide
route baseline (copies/mL) Protease reverse reverse
(cells/uL) inhibitors transcriptase transcriptase
(Pls) S e
inhibitors (NRTIs) inhibitors (NNRTIs)
1 Heterosexual 215 354,000 L90M
2 Heterosexual 24 54,200 Y181C, G190A
3 Heterosexual 306 18,400 M46L
4 Injection drug g5 99,300 K219N
use
5 Heterosexual 22 54,100 154L
6 Heterosexual 480 13,200 K101E
L74l, V75M,
7 Other 7 1,540,000 M184V, T215F K101E, G190A
8 Injection drug 44 615,000 K219E
use
9 Heterosexual 144 272,000 K70E
10 Heterosexual 120 154,000 M46l
11 Injection drug 45 12,900 72158
use
12 Heterosexual 20 130,000 V75M
13 Heterosexual 33 898,000 V75M
14 Heterosexual 35 189,000 Y181C
15 Heterosexual 303 22,500 K101E
16 Heterosexual 173 42,600 K103N

TDR mutations that confer resistance to PIs have
been identified in the past in Northern Vietnam
(Phan, Ishizaki et al., 2010) and in southern Vietnam
(Lan, Recordon-Pinson ef al, 2003) but are quite
rare. In this study, PI mutations were found in 4 of
16 patients with TDR mutations. Each of the
identified PI mutations M46L, M46I, 154L, and
L90M was detected as a single mutation in a
different individual. The M46L/I mutations confer
low-level resistance to nelfinavir. The I54L mutation
confers high-level resistance to fosamprenavir and
low-level resistance to indinavir, atazanavir, and
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lopinavir. The L90M mutation confers high-level
resistance to nelfinavir, intermediate level resistance
to saquinavir, and low level resistance to most PI
drugs except the second-generation PI drugs
darunavir and tipranavir. The PI mutation pattern is
consistent with the history of PI use in Vietnam.
Nelfinavir and indinavir were available in public
private settings for patients who developed treatment
intolerance to nevirapine before efavirenz and
lopinavir became available in Vietnam in 2006. It
has been shown that these mutations have low fitness
costs and therefore can persist in the viral
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populations in the absence of PI therapy (Martinez-
Picado et al., 1999). The detection of these as TDR
mutations is concerning as LPV/r is the last
treatment option for patients who fail first-line
therapy with drug resistance HIV in Vietnam. These
patients are participants in the VMVN clinical trial.
The trial will follow these patients for 3 years and
will provide the opportunity to study both the impact
and the evolution of these primary resistance
mutations during long-term ART.

As mentioned previously an inherent limitation
of this study is that TDR might be underestimated in
our study population of chronically-HIV-infected
patients. The standard Sanger sequencing method
used to detect drug resistance may miss minority
drug resistance population present in <15-20% of the
viral population as resistant viral population revert to
wild type in the absence of antiretroviral drug
pressure  overtime. Newer high throughput
sequencing methods that allow detection of resistant
viral populations down to 1% will allow more
accurate detection of TDR in chronically infected
patients.

CONCLUSION

In summary, we report a TDR prevalence of
4.8% in 330 antiretroviral- naive individuals
initiating antiretroviral therapy in Ha Noi, Vietnam
from 2011 to 2013 using the 2009 WHO SDRM
algorithm. The identified drug resistance mutations
confer resistance to the NRTIs and/or NNRTIs used
in the first-line ART regimens but also to Pls, the
main component of second-line ART in Vietnam.
TDR level in this study is consistent with TDR
prevalence reported in previous studies, suggesting
that TDR remains relatively stable despite the rapid
ART scale up in Vietnam over the last 10 years.

As ART continues to be scaled up in Vietnam, it
is likely that the prevalence of TDR will increase,
and surveillance of TDR continues to be important to
inform  treatment  strategies. Prevention of
transmission of drug resistance HIV during ART
scale up is a national priority. This highlights the
needs to continue to strengthen the HIV care
delivery system, the antiretroviral adherence support,
and ensuring a continuous supply of antiretroviral
drugs in Vietnam.
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TY LE VA KIEU HINH KHANG THUOC TREN BENH NHAN HIV O NGUOI TRUONG
THANH CHUA PIEU TRI ARV TAI HA NOI, VIET NAM
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TOM TAT

Tai Viét Nam, do nhu cdu diéu trj khang virus cho bénh nhan HIV (diéu tri ARV) ngay cang gia tang,

nhitng dir liéu v& tAn sudt va kiéu hinh do6t bién khang thudc trén bénh nhan chwa diéu tri ARV ¢6 vai trd quan
trong trong viéc dinh hudng cho cac chién lugc diéu tri ARV trong nudc. Vi vy, chung t6i thuc hién nghién
clru vé ty 1¢ khang thudc va dot bién khang thudc trén 345 bénh nhan nhiém HIV chwa duge diéu trf ARV. Céc
bénh nhan nay di tiéu chudn diéu tri phac dd bac 1 va tham gia vao nghién ctru thir nghiém 1am sang “Theo
Doi Tai Luong virut tai Viét Nam” (VMVN) tai bénh vién Bach Mai, Ha Noi, tir thang 4 nam 2011 dén thang
10 ndm 2013. Dé xac dinh dot bién khang thudc, mot ph?m doan gen HIV pol dugc giai trinh tu bé‘lng phuong
phap Sanger va dot bién khang thudc sau d6 dugc xac dinh dwa vao “Danh sich giam sat dot bién khang thude”
ctia Té chirc Y té Thé gioi ban hanh ndm 2009. Ving protease (PR) va reverse transcriptase (RT) ctia gen HIV
pol phén lap tir 330 miu huyét tvong di dugc giai trinh ty thanh cong. 323 méu duoc xac dinh thude thir type
CRFO01_AE; 2 miu thudc thi type A/CRFO1_AE, 2 mau thudc thtr type BC, 1 miu thude tha type C; 1 mau thude thir
type F/C. Téng cong 16/330 (4.8%) bénh nhan mang dot bién khang thudc. Trong d6, 6 (38%) bénh nhén c6 dot
bién khang thudc trc ché phién ma nguoc tuong ty nucleosid NRTIs (K70E, V75M, K219N, K219E, T215S); 5
(31%) bénh nhan c6 dot bién khang thudc trc ché phién mi nguoc phi nucleosid NNRTIs (K101E, K103N,
Y181C, G190A); 4 (25%) bénh nhan c6 dot bién khang thudc we ché protease PI (M461, M46L, 154L, LOOM);
va 1 bénh nhan khang ca 2 thubc NRTI va NNRTI (L741, V75M, M 184V, T215F, K101E, G190A). Két qua
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trén cho théy 0 Viét Nam mac du ty 1€ bénh nhan duoc diéu tri ARV tang nhanh chéng trong 10 nam qua, ty 1€
khang thudc trén bénh nhan nhiém HIV chua di€u tri van duy tri ¢ muac thap. Tuy nhién ,sy xuat hién nhiing
dot bien khang PIs trén 4 bénh nhan chua dicu tri ARV 1a van dé dang quan tdm va can dugc nghién ctru thém.

Tir khod: Virus gdy suy giam hé mién dich 6 nguwoi, Hoi chitng suy giam mién dich, diéu tri ARV, khdng thudc
trudce diéu tri ARV, Viét Nam



