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Objective: To study and compare the pattern of lipid profile changes in Thai HIV and tuberculosis (TB) co-infected patients
after receiving two non-nucleoside reverse transcriptase inhibitors (NNRTIs)-based antiretroviral therapy (ART).
Material and Method: From an open label, randomized, comparative trial comparing treatment outcome between HIV and
TB co-infected patients receiving nevirapine (NVP) or efavirenz (EFV) combined with stavudine and lamivudine, patient’s
body mass index (BMI), CD4 cell count, plasma HIV-1 RNA, fasting blood glucose, plasma total cholesterol (TC), low density
lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), and triglyceride (TG) were collected at
baseline, 24, and 48 weeks of ART.
Results: Of the 121 patients included in the present study, mean (SD) age was 36.9 (8.4) years and 66% were male. After
48 weeks of ART, the median (IQR) percentage of TC, LDL-C, HDL-C and TG values were 21.1% (5.4-40.7), 23.5%
(-0.8-49.8), 22.7% (0-50) and -1.0% (-34.6-32.2) respectively. The median (IQR) percentage change of the HDL-C value
was significantly higher in NVP-based than EFV-based ART (31.9 [9.6-50.0] vs. 12.2 [-8.8-51.2]; p = 0.03). The proportions
of patients with high TC (21.5%) and high LDL-C (29.2%) increased and low HDL-C (11.6%) decreased significantly at
48 weeks of ART, compared to baseline (all, p < 0.01). The proportions of patients with high TC, high TG and low HDL-C
were significantly higher in the EFV group than in the NVP group (p = 0.03 for high TC, p = 0.01 for high TG and p < 0.01
for low HDL-C).
Conclusion: NNRTI-based ART is associated with increases of TC, LDL-C and HDL-C values in Thai HIV and TB
co-infected patients. More favorable lipid profile is observed in NVP-based than EFV-based ART.
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Dyslipidemia has been observed in HIV-
infected patients who receive highly active anti-
retroviral therapy (HAART). The changes in lipid profile
differ among antiretroviral regimens. Protease inhibitors
(PIs) based regimens are associated with increased
levels of total cholesterol (TC), triglycerides (TG) and
low density lipoprotein cholesterol (LDL-C)(1-3) while
non-nucleoside reverse transcriptase inhibitors
(NNRTIs)-based regimens are associated with marked
increases of high density lipoprotein cholesterol
(HDL-C) and lesser increases of LDL-C and TG(4,5).
The predominant effect of nucleoside analogue
reverse transcriptase inhibitors (NRTI) is an increase

in the serum TG and stavudine has the most
potent hypertriglyceridemic effect in this class(6).
Dyslipidemia may predispose HIV-infected patients
to develop coronary heart disease. The incidence of
myocardial infarction in HIV-infected patients increases
with longer exposure to combined antiretroviral therapy
(ART)(7). Increased exposure to PI is associated with
an increased risk of myocardial infarction, which is
partly explained by dyslipidemia(8).

In Thailand, the majority of HIV-infected
patients receive NNRTI-based ART as the first line
antiretroviral regimen. Dyslipidemia after receiving
NNRTI-based ART has been reported in Thai HIV-
infected children(9) but data is scanty in Thai HIV-
infected adult. In the present study, the authors
analyzed lipid profile changes of Thai HIV and
tuberculosis (TB) co-infected patients who received
NNRTI-based ART in a prospective randomized clinical
trial named “Efavirenz-Based Versus Nevirapine-Based

J Med Assoc Thai 2012; 95 (2): 163-9
Full text. e-Journal: http://www.jmat.mat.or.th



164 J Med Assoc Thai Vol. 95 No. 2  2012

Antiretroviral Therapy Among HIV-Infected Patients
Receiving Rifampicin” (the N2R study, Clinical
Trials.gov Identifier: NCT00483054)(10). The aims were
to know the pattern of lipid profile changes of Thai
HIV and TB co-infected patients after receiving
NNRTI-based ART and compare lipid profile changes
between nevirapine (NVP)-based and efavirenz
(EFV)-based regimens. The results of this prospective
longitudinal study in a subset of HIV-infected
population can be the preliminary data for further
studies about long-term metabolic complications of
ART in Thai HIV-infected patients.

Material and Method
In the N2R study, 142 HIV and TB co-infected

patients (71 patients per group) were initially
enrolled between December 2006 and October 2007
at Bamrasnaradura Infectious Diseases Institute,
Ministry of Public Health. All patients were followed-
up for 48 weeks after the initiation of ART. The inclusion
criteria were as follows: (1) aged 18-60 years (2) active
TB diagnosed by clinical features plus acid-fast
stain and/or culture positive for Mycobacterium
tuberculosis, (3) receipt of treatment with a rifampicin-
containing anti-TB regimen 4-16 weeks before
enrollment, (4) naive to ART and (5) CD4 cell count
< 350 cells/mm3. Exclusion criteria were as follows:
(1) aspartate aminotransferase and alanine amino-
transferase levels > 5 times the upper limit of normal
range, (2) serum creatinine level > 2 mg/dL, (3) receipt
of a medication that has drug-drug interactions with
NVP or EFV, (4) receipt of immunosuppressive drugs
and (5) pregnancy or lactation. All patients received
oral lamivudine (150 mg every 12 hours) and oral
stavudine (30 mg every 12 hours for those who weighed
equal or less than 60 kg and 40 mg every 12 hours for
those who weighed > 60 kg). Patients were randomized
to receive either EFV 600 mg at bedtime while fasting
or NVP 200 mg every 12 hours. Patients who received
NVP, the started therapy at a dosage of 200 mg every
24 hours for the first 2 weeks followed by an increase
to 200 mg every 12 hours thereafter.

In the present study, which is the sub-study
of the N2R study, patients were included if they had
remained on randomized treatment for 48 weeks and if
three plasma lipid profiles were available at baseline,
weeks 24 and 48 of treatment. Demographic data was
recorded. Patient’s body mass index (BMI), fasting
blood glucose, plasma TC, TG, HDL-C, LDL-C, CD4 cell
count, and plasma HIV-1 RNA were collected at weeks
0, 24, and 48 of ART. TC, HDL-C, LDL-C and TG values

were measured, after 12 hours fast, using an automatic
analyzer (Roche Cobas Integra 400 plus, Switzerland).
The TC and TG values were measured by enzymatic
colorimetric test while the HDL-C and LDL-C values
were directly measured by homogeneous enzymatic
colorimetric test. The within-run and between-run
percentage coefficient of variation of each lipid value
measurement by the instrument was less than 5%
(user manual’s information). The CD4 cell count
was measured by flow cytometry using monoclonal
antibodies with three colors reagent (TriTest,
Beckton Dickinson Biosciences, USA).

Abnormal lipid values were defined according
to the US National Cholesterol Education Program
(NCEP) Adult Treatment Panel III (ATP III) guideline(11),
as follow: High TC, TC value equal or more than
240 mg/dL; High LDL-C, LDL-C value equal or more
than 160 mg/dL; Low HDL-C, HDL-C value less than
40 mg/dL; high TG, TG value equal or more than
200 mg/dL

Data collected in the present study were
analyzed using the Statistical Package for Social
Sciences version 15 (SPSS Inc, Chicago, IL). Categorical
variables, such as patient’s gender were expressed in
frequencies and percentages, whereas numerical
variables such as patient’s age were expressed in means
and standard deviation or medians with twenty-fifth
and seventy-fifth inter-quartile range. The percentage
change of the lipid value from week 0 to 48 of ART was
calculated for each patient as [(lipid value at week 48-
lipid value at week 0)/lipid value at week 0] x 100. To
compare categorical variables or continuous variables
between the two treatment groups the authors used
the Student’s t-test or the Mann-Whitney U test or
the Chi-square test. Lipid values at 24 and 48 weeks of
ART were compared with baseline lipid values using
the paired-samples t-test. The proportion of patients
with abnormal lipid values at baseline and 48 weeks of
ART were compared by the McNemar test. A p-value
< 0.05 was considered to be statistically significant.
The N2R study was conducted in accordance with
the guidelines of the Helsinki Declaration of 2000
and approved by the ethical review committees for
research in human subjects, Ministry of Public Health
(document no 121/2006). All patients provided written,
informed consent before enrollment.

Results
Among the 142 patients, 21 patients were

excluded because of death (8 patients), lost to follow-
up (10 patients), transferred out (1 patient), missed lipid
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profile’s data at week 48 (1 patient), and change NNRTI
to PI based regimen (1 patient). NVP was switched
to EFV because of NVP allergy in three patients at
weeks 6, 12 and 34. EFV was switched to NVP due to
EFV allergy in one patient at week 6. No patients took
lipid-lowering drugs during the 48 weeks of the present
study. Among the remaining 121 patients, 80 (66%)
patients were male, the mean (SD) age was 36.9 (8.4)
years, the median (IQR) CD4 cell count was 44 (23-96)
cells/mm3 and the mean (SD) BMI was 20.2 (4.3) kg/m2.
At baseline, the mean (SD) TC, LDL-C, HDL-C and
TG values were 164.5 (31.2) mg/dL, 108.1 (24.5) mg/dL,
47.2 (16.7) mg/dL and 140.6 (56.9) mg/dL respectively.
Two (1.4%) patients, five (3.5%) patients, 50 (35.2%)
patients and 19 (13.4%) patients had high TC, high
LDL-C, low HDL-C and high TG respectively. The
baseline characteristics of patients stratified by
treatment group are shown in Table 1. There were no
difference in baseline characteristics and lipid profile
between the NVP group and the EFV group (p > 0.05).

At 48 weeks of ART, the patients’ mean (SD)
BMI was 23.3 (5.1) kg/m2, mean (SD) fasting blood
glucose was 98.1 (19.2) mg/dL, median (IQR) CD4
cell count increased to 235 (150-340) cells/mm3 and
110 patients (91%) had less than 50 copies/ml of
plasma HIV-1 RNA. The mean TC and LDL-C values
increased continuously over 48 weeks of ART. The
mean HDL-C value increased at 24 weeks then
decreased to slightly less than the week 24 value at
48 weeks of ART (for all changes, p < 0.01). The mean
TG value significantly decreased (p < 0.01) at 24 weeks
of ART then increased to the comparable mean baseline
value at 48 weeks of ART (p = 0.98, Fig. 1). The mean
(SD) lipid values and the median (IQR) percentage
change from baseline of lipid values at 48 weeks of

Characteristics Nevirapine (n = 56) Efavirenz (n = 65) p-value

Male, No. (%)          38 (67.9)          42 (64.6) 0.71
Age, years, mean (SD)          38.4 (9.5)          35.5 (7.2) 0.06
BMI, kg/m2, mean (SD)          20.8 (5.4)          19.6 (3.0) 0.10
CD4 count, cells/mm3, mean (SD)          77 (74)          65 (63) 0.36
CD4 count, cells/mm3, median (IQR)          45 (26-105)          42 (20-92) 0.30
Plasma HIV-1 RNA level, copies/mL, mean (SD) 552,200 (339,552) 680,035 (364,859) 0.05
TC, mg/dL, mean (SD)        162.3 (30.6)        166.4 (31.8) 0.48
LDL-C, mg/dL, mean (SD)        106.0 (22.8)        109.8 (25.9) 0.40
HDL-C, mg/dL, mean (SD)          47.1 (15.8)          47.2 (17.5) 0.99
TG, mg/dL, mean (SD)        136.8 (52.2)        143.9 (60.8) 0.50
Fasting blood glucose, mg/dL, mean (SD)          86.2 (16.3)          92.2 (24.3) 0.12

Table 1. Baseline characteristics of 121 HIV infected patients receiving NNRTI-based ART

Fig. 1 Lipid profile changes after 24 and 48 weeks of
NNRTI based ART

ART were 202.2 (44.8) mg/dL; 21.1% (5.4-40.7) for TC,
135.1 (40.0) mg/dL; 23.5% (-0.8-49.8) for LDL-C, 56.8
(16.1) mg/dL; 22.7% (0-50) for HDL-C and 140.4 (77.9)
mg/dL; and -1.0% (-34.6-32.2) for TG. Compared to
baseline, there were significant increases in the
proportions of patients with high TC (1.7% vs. 21.5%,
p < 0.01) and high LDL-C (1.7% vs. 29.2%, p < 0.01) and
the significant decrease of patients with low HDL-C
(33.1% vs. 11.6%, p < 0.01) at 48 weeks of ART. The
proportion of patients with high TG at 48 weeks of ART
was higher than at baseline but the difference was not
statistically significant (14.9% vs. 18.2%, p = 0.59).

Compared between men (80 cases) and
women (41 cases), there was no significant difference
of each mean (SD) lipid value at baseline. At 48 weeks
of ART, each mean (SD) lipid value in men and women
was also not significantly different except the mean
(SD) TG value was higher in men than women
significantly (Table 2).

Compared between NVP-based and EFV-
based ART, there were significantly higher of the
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Fig. 2 Mean plasma lipid concentrations at 48 weeks of
NNRTI-based ART, compared between NVP and
EFV

Fig. 3 Median precentage change from baseline of lipid
values after 48 weeks of NNRTI-based ART,
compared between NVP and EFV

Lipid profiles                             Baseline 48 weeks of ART

Men (n = 80) Women (n = 41) p-value Men (n = 80) Women (n = 41) p-value

TC, mg/dL, mean (SD)  161.5 (28.9)    171.6 (39.8)   0.87  200.0 (44.6)    208.5 (45.1) 0.27
LDL-C, mg/dL, mean (SD)  105.6 (22.4)    112.7 (33.9)   0.14  132.6 (38.8)    141.2 (42.2) 0.26
HDL-C, mg/dL, mean (SD)    46.4 (17.8)      48.2 (17.6)   0.56    55.1 (16.1)      60.1 (15.6) 0.11
TG, mg/dL, mean (SD)  143.0 (54.6)    134.4 (53.7)   0.38  150.6 (80.5)    120.5 (69.2) 0.04

Table 2. Plasma lipid concentrations at baseline and 48 weeks of NNRTI- based ART compared between men and women

Type of abnormal lipid value NVP-based regimen (n = 56) EFV-based regimen (n = 65) Odds ratio (95% CI) p-value

High TC                 7 (12.5%)              19 (29.2%)    0.35 (0.14-0.91)   0.03
High LDL-C               12 (21.4%)              24 (36.9%)    0.45 (0.20-1.00)   0.06
Low HDL-C                 1 (1.8%)              13 (20.0%)    0.07 (0.01-0.59) <0.01
High TG                 5 (8.9%)              17 (26.2%)    0.28 (0.10-0.83)   0.01

Table 3. Compared proportion of the patients with abnormal lipid value at week 48 of ART between NVP-based and
EFV-based regimens

mean (SD) LDL-C and TG values in the EFV group than
in the NVP group (142.4 [42.6] mg/dL vs. 127.5 [35.5]
mg/dL; p = 0.04 for LDL-C, 155.9 [91.8] mg/dL vs. 122.5
[53.0] mg/dL; p = 0.01 for TG) and significantly higher
of the mean (SD) HDL-C value in the NVP group than
in the EFV group (61.4 [16.6] mg/dL vs. 52.8 [14.6] mg/dL;
p < 0.01) at 48 weeks of ART. The mean (SD) TC value
in the EFV group was higher than the mean (SD)
TC value in the NVP group but the difference was
not statistically significant (207.9 [51.1] mg/dL vs.
195.6 [35.5] mg/dL; p = 0.12, Fig. 2). The median
(IQR) percentage change of the HDL-C value was
significantly higher in the NVP group than in the EFV
group (31.9% [9.6-50.0] vs. 12.2% [-8.8-51.2]; p = 0.03).
The median (IQR) percentage change of the TG value
in the NVP group was -6.8% (-37.6-27.4) while the
median (IQR) percentage change of the TG value in the
EFV group was 11.9% (-29.4-41.5); p = 0.04). The median
(IQR) percentage change of TC and LDL-C values were
higher in the EFV group than in the NVP group but
the differences were not statistically significant (27.3
[3.3-43.4] vs. 20.7 [5.6-37.1]; p = 0.54 for TC, 31.2
[0.1-67.9] vs. 18.5 [-1.6-42.9]; p = 0.20 for LDL-C, Fig. 3).

 At 48 weeks of ART, the proportion of
patients with high TC, high TG and low HDL-C were
significantly higher in the EFV group than in the NVP
group (29.2% vs. 12.5%; p = 0.03 for high TC, 20.0% vs.
1.8%; p < 0.01 for low HDL-C, 26.2% vs. 8.9%; p = 0.01
for high TG ). The proportion of patients with high

LDL-C was higher in the EFV group than in the
NVP group but the difference was not statistically
significant. (36.9% vs. 21.4%; p = 0.06, Table 3).



J Med Assoc Thai Vol. 95 No. 2  2012 167

Discussion
In the present prospective study of TB and

HIV co-infected patients who received NNRTIs-based
ART, the authors found the normal range of mean
lipid values with a low proportion of patients with
high TC, high LDL-C and about one-third of patients
with low HDL-C at baseline. After 48 weeks of ART,
the mean TC, LDL-C and HDL-C values increased
significantly while the mean TG value was unchanged.
The proportions of patients with high TC and high
LDL-C increased to 21.5% and 29.2% respectively.
These findings are compatible to the previous studies
in other countries(12-14).

 In a randomized control trial of NNRTI-based
ART (didanosine plus lamivudine plus either NVP or
EFV) in 140 TB and HIV co-infected patients from
India, the mean TC, LDL-C and HDL-C levels were
low whereas the TG level was in the normal range at
baseline. After one year of treatment, the mean TC,
LDL-C and HDL-C levels increased by 54, 30 and
21 mg/dL respectively while the mean TG level was
comparable to baseline(12). The study from rural
Uganda which is a prospective cohort study of 374
advanced HIV infected patients initiating NVP (98%)
or EFV (2%) based ART (stavudine plus lamivudine as
NRTI backbone) showed the TC, LDL-C and HDL-C
levels increased by a median of 23%, 51% and 61%
respectively while the TG level decreased by a median
of 13% during 2 years of treatment(13). In both studies
above, despite increases of the TC and LDL-C values,
the mean TC and LDL-C value at the end of the
studies were within normal range while in the present
study the mean TC and LDL-C values at 48 weeks of
ART were borderline high according to the NCEP
classification(11). The low socioeconomic status of the
study population in Uganda and lack of stavudine in
antiretroviral regimens of the study in India may be the
reason for the lower mean lipid values. In the Swiss
HIV cohort study, which is a prospective cohort study
of 1065 HIV infected patients starting HAART after
April 2000, the HDL-C level increased and the TG level
decreased with increasing exposure to NNRTI-based
therapy. Between NNRTI-based therapies, the only
difference was in the TG level which tended to increase
with increasing exposure to EFV and to decrease with
increasing exposure to NVP(14). The different effect of
each NNRTI in the TG level found in the Swiss HIV
cohort study is as same as the finding in the present
study.

The mechanism underlying lipid profile
changes by NNRTI is unclear except for the increase

of HDL-C value. NVP or EFV may increase the HDL-C
level by stimulation of apoA-1 production which was
demonstrated in one study in mice(15) and another
study in human subjects(16). The substantial increase
of the HDL-C level in HIV infected patients treated
with NNRTI based ART is interesting because the
elevated HDL-C level is associated with the reduced
risk of the coronary heart disease(17).

In the present study, the authors also found
more increase of the HDL-C value in the NVP-based
than in the EFV-based ART. This finding is consistent
with the 2NN study, which is the large multi-center
NNRTI-based ART trial(18). The 2NN study showed
the larger increase of the HDL-C value and the lesser
increase of the TG value in the NVP group than in the
EFV group while the change of the TC and LDL-C
values were not significantly different between the
two treatment groups. The more favorable lipid profile
in the NVP group than in the EFV group make NVP to
be the NNRTI of choice in HIV infected patients who
have high cardiovascular risk.

The present study has some limitations.
First, the present study performs on TB associated
with HIV infected patients who usually have poor
nutritional status so the subject may not represent
HIV infected patients in general. Second, the rather
low number of subjects included in the present study
may influence the validity of the result. Further
study with a large sample size and more diverse HIV
infected subjects should be performed to confirm this
finding.

In conclusion, NNRTI-based ART is
associated with increases of the TC, LDL-C, and HDL-
C values in Thai HIV-infected patients. The increase of
HDL-C value was significantly higher in NVP-based
than EFV-based ART. A larger proportion of patients
with high TC, low HDL-C and high TG were observed
in EFV-based than NVP-based ART. Due to relatively
favorable lipid profile, NVP-based ART should be
considered in HIV infected patients who have high
cardiovascular risk.
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ความเปล่ียนแปลงของไขมันในเลือดของผู้ป่วยเอชไอวีร่วมกับวัณโรคชาวไทยท่ีได้รับยาต้านไวรัส

เอชไอวีท่ีมี nonnucleoside reverse transcriptase inhibitors เป็นพ้ืนฐาน

วิโรจน์ หม่ันคติธรรม, อรุณ เหลืองนิยมกุล, วีรวัฒน์ มโนสุทธิ

วัตถุประสงค์: เพ่ือศึกษาและเปรียบเทียบความเปล่ียนแปลงของไขมันในเลือดของผู้ป่วยเอชไอวีร่วมกับวัณโรคท่ีได้รับ

ยาต้านไวรัสเอชไอวีท่ีมี nonnuceoside reverse transcriptase inhibitors (NNRTI) เป็นพ้ืนฐานสองชนิด

วัสดุและวิธีการ: ในการศึกษาแบบสุ ่มชนิดเปิดที ่เปรียบเทียบผลการรักษาของผู ้ป่วยเอชไอวีร่วมกับวัณโรค

ท่ีได้รับยา nevirapine (NVP) หรือ efavirenz (EFV) ร่วมกับยา stavudine และ lamivudine ดัชนีมวลกายของผู้ป่วย,

จำนวนเม็ดเลือดขาวชนิด CD4 ในเลือด, ปริมาณเชื้อไวรัสเอชไอวีในพลาสมา, ค่าน้ำตาลในเลือดขณะอดอาหาร,

ค่าโคเลสเตอรอลรวม (TC), low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol

(HDL-C) และค่าไตรกลีเซอไรด์ (TG) ในพลาสมาได้รับการตรวจที่สัปดาห์ที่ 0, 24 และ 48 ของการรักษาด้วย

ยาต้านไวรัสเอชไอวี

ผลการศึกษา: จากจำนวนผู้ป่วย 121 ราย ที่เข้าร่วมการศึกษาอายุเฉลี่ย 36.9 ปี และ 66% เป็นเพศชายภายหลัง

48 สัปดาห์ ของการรักษาด้วยยาต้านไวรัสเอชไอวีค่ามัธยฐาน (พิสัยควอไทล์) ของเปอร์เซ็นต์การเปลี่ยนแปลง

จากเร่ิมต้นของค่า TC, LDL-C และ HDL-C และ TG เท่ากับ 21.1 (5.4-40.7)%, 23.5 (-0.8-49.8)%, 22.7 (0-50)%

และ -1.0 (-34.6-32.2)% ตามลำดับ ค่ามัธยฐาน (พิสัยควอไทล์) ของเปอร์เซ็นต์การเปล่ียนแปลงของค่า HDL-C ในกลุ่ม

NVP มากกว่ากลุ่ม EFV อย่างมีนัยสำคัญทางสถิติ (31.9 [9.6-50.0] กับ 12.2 [-8.8-51.2]; p =0.03) ท่ี 48 สัปดาห์

ของการรักษาด้วยยาต้านไวรัสเอชไอวี, สัดส่วนของผู้ป่วยท่ีมีค่า TC สูง (21.5%), LDL-C สูง (29.2%) เพ่ิมข้ึน และ

ค่า HDL-C ต่ำ (11.6%) ลดลงเทียบกับเม่ือเร่ิมต้นอย่างมีนัยสำคัญทางสถิติ (ท้ังหมด p < 0.01) สัดส่วนของผู้ป่วย

ท่ีมีค่า TC สูง, TG สูง และ HDL-C ต่ำพบในกลุ่ม EFV มากกว่า กลุ่ม NVP อย่างมีนัยสำคัญทางสถิติ (p = 0.03

สำหรับค่า TC สูง, p = 0.01 สำหรับค่า TG สูง, p < 0.01 สำหรับค่า HDL-C ต่ำ)

สรุป: การใช้ยาต้านไวรัสเอชไอวีที่มี NNRTI เป็นพื้นฐานทำให้ค่า TC, LDL-C, HDL-C ในเลือดของผู้ป่วยเอชไอวี

ร่วมกับวัณโรคชาวไทยสูงข้ึน กลุ่มท่ีได้รับ NVP มีค่าไขมันในเลือดท่ีมีผลดีต่อโรคหลอดเลือดหัวใจมากกว่ากลุ่มท่ีได้รับ

EFV
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