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ABSTRACT

Objective: To synthesize evidence on the clinical value, cost-effectiveness, and practical indications of
molecular testing in thyroid nodules, focusing on Bethesda IlI-IV cytology.

Methods: Structured narrative review. PubMed was the primary source, while Google Scholar was used
only as a supplementary tool for citation tracking and selected health-economic studies. Searches
covered database inception to December 2025.

Results: BRAF(V600E) has high specificity and is mainly useful for rule-in purposes, whereas its
sensitivity is limited. Multigene next-generation sequencing panels, notably ThyroSeq v3, provide both
rule-out and partial rule-in support. Expression/genomic classifiers such as Afirma are more helpful
for reducing unnecessary surgery in low-to-intermediate baseline risk settings, especially in Bethesda
IIl nodules. In Bethesda IV nodules, testing more often refines risk and surgical planning than
replaces diagnostic surgery. Diagnostic yield and cost-effectiveness vary according to baseline
malignancy prevalence, test price, surgical costs, and payer model. Robust Vietnamese economic data
are lacking.

Conclusion: Molecular testing is an adjunct rather than a replacement for clinical assessment,
ultrasound, and FNA, and should be used only when results are likely to alter management.
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TOM TAT

Muc tiéu: Tong hgp bang ching vé gia tri lam sang, tinh chi phi - hiéu qua va chi dinh thuc hanh cla xét
nghiém phan tr trong chan doan nhan tuyén giap, tap trung vao té bao hoc Bethesda IlI-1V.

Phuong phap: Téng quan tuwong thuat co cau tric. PubMed la ngudn chinh; Google Scholar dugc dung
bé sung dé truy tim trich dan va cac nghién ctu kinh té y té kho thu du bang truy van tir khda don thuan.
Tim kiém tlr khi khdi lap co s dif liéu dén thang 12/2025.

K&t qua: BRAF(V600E) c6 dé déc hiéu cao nén phi hop dinh hudng “rule-in”, nhung dé nhay han ché.
Cac panel da gen dua trén gidi trinh tu th& hé mdi, dién hinh ThyroSeq v3, hb trg dong thoi “rule-out”
va “rule-in” & murc dé nhéat dinh. Cac bo phan loai biéu hlen/genomlc classifier nhu Afirma hitu ich
hon trong gidm phau thuat khéng can thiét & béi canh nguy cd ac tinh nén thap dén trung binh, nhat la
Bethesda lll. O Bethesda IV, xét nghlem glup tinh chinh nguy covahd trg lap k& hoach nhiéu hon la thay
thé phau thuat. Gia tri chan doan va kinh t€ thay ddi theo ty L& ac tinh nén, gia xét nghiém, chi phi phau
thuat va mé hinh chitrd. Chua c6 dit liéu ndi dia di manh dé khuyé&n nghi trién khai rong tai Viét Nam.

Két luan: Xét nghiém phan tir la cdng cu bé trg, khéng thay thé lam sang, siéu &m va choc hat kim nhé.

Chi nén chi dinh khi két qua c6 kha nang lam thay déi quyét dinh theo d&i hay phau thuat.

Tor khéa: Nhan tuyén giap; Bethesda lll; Bethesda IV; xét nghiém phéan tlr; ThyroSeq; Afirma.

1. DAT VAN BE

Nhéan tuyén giap la phat hién thuong gap, trong dé da sé la
lanh tinh. Choc hut t& bao bang kim nho (& cong cunéntang
de phéan tang nguy co ac tinh, nhung moét ty & khéng nho
mau roi vao nhém khong xac dinh, chu yéu Bethesda Il va
Bethesda IV. Khi d6, quyét dinh gitra theo doi vGi phau thuat
chan doan trd nén kho khan va dé dan dén mé & céc trudng
hgp sau cung lanh tinh [1],[2].

Xét nghlem phan t& dugc phét trién nham tinh chinh xac
suat ac tinh trudc mo bang céch phat hién dot bién, tai sap
x&p gen hodc md hinh biéu hién gen. Gia trj thuc sy cua xét
nghiém ndm & kha nang hd trg hai chién lugc: gidm phau
thuat khéng can thiét  b&nh nhan nguy co con thap va cing
¢6 chi dinh can thiép & nhém nguy ca cao han [1]-[3].

Tuy nhién, Bethesda lll va Bethesda IV khéng giéng nhau vé
nguy co nén va muc tiéu st dung xét nghiém. Hiéu nang cta
mot xét nghiém con thay d6i theo ty 1€ ac tinh tai co s&, chét
lugng mau choc hut va céu trac chi phiy té [1],[4],[5]. Bai
téng quan nay nham lam ré gid tri ldm sang, tinh chi phi - hiéu
quava chi dinh thuc hanh ctia xét nghiém phan tir, dong thoi
nh&n manh su khac biét giira Bethesda Ill va Bethesda IV.

2. PHUONG PHAP NGHIEN CcUU

Pay (4 tdng quan tudng thuat cé cau tric, khéng phai téng
quan hé théng. PubMed dugc dung lam ngudn di¥ liéu chinh.
Google Scholar chi dugc dung bé sung dé truy tim trich dan
xuon/ngu’o’c vanhan dién mot sé nghién ctru k|nh téyté hoac
bai nén tang thuong khé thu du bang truy van tir khéa don
thuén. T khéa tim ki€ém géom “thyroid nodule”, “indetermi-
nate cytology”, “Bethesda III”, “Bethesda IV”, “molecular
testlng”, “BRAF”, “RAS”, “RET/PTC”, “ThyroSeq”, “Afirma”,

gene expression classifier”, “genomic sequencing classifi-
er”, va “cost-effectiveness”. Thai gian tim kiém tir khi khdi

*T4c gia lién hé

lap co s dir lieu dén thang 12/2025.

Tiéu chudn chon gém céc huéng dan thyc hanh, nghién ctu
thdm dinh chan doan, nghién cltu tac dong lén quyét dinh
XU tri, tong quan hé thdng/phan tich gop va nghién ctu kinh
t€ y té co lién quan truc tiép dén nhén tuyén giap Bethesda
[I-IV. C4c bai binh luan thuan tay, bdo céo ca, tém tét hoi
nghi thiéu dit liéu va cac quan thé chéng ldp nhung khong
bé sung thdng tin thuc hanh mdi bi loai.

Tim ki€m ban dau ghi nhan 365 ban ghi. Sau khi loai 78 ban
trung lap, 287 tai liéu dugc sang loc tiéu dé va tom tat; 266
bai bi loai do khéng phu hgp trong tam. Hai muoi mét bai
dugc doc toan van; 11 bai tiép tuc bi loai vi thi€u di liéu co
thé trich xuét, trung l&p quan thé hodc chi mang tinh binh
luan. Cudi cling, 10 tai liéu then chét dugc tdng hop [1]-[10].
D liéu dugc dién giai theo b6n nhom: ddu &n don gen, panel
da gen, cac bé phan loai biéu hién/genomic classifier va cac
nghién ctu chi phi - hiéu qua.

3. KET QUA
Bang 1. Vai tro thwc hanh ctia cac nhom xét nghiém
phan tir trong nhan tuyén giap Bethesda llI-IV
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3.1. Gia tri lLim sang nén tang cla xét nghiém phan tw
ATA xem xét nghiém phan tlr 1a céng cu bd trg & cac nhan
Bethesda lll-IV khi k&t qua du kign sé& lam thay d&i xir tri, ch
khong phai xét nghlem thuong quy cho moi tru’dng hop [1].
O Bethesda lIl, chién lugc “rule-out” thuong ¢ nhiéu khong
gian ng dung hon khisiéu am khéng nghingdcao. O Bethes-
da IV, xét nghiém am tinh thuong khé du stc thay thé hoan
toan phau thuat néu nguy co nén van dang k& [1],[3],[8].
3.2. Dau an don gen

BRAF(V600E) c6 dd dac hiéu cao nén hitu ich dé cing c8
chan doan ungthutuyén giap thé nhu; tuy nhién dé nhay han
ché& khién xét nghiém nay khéng phu hop dé loai trir 4c tinh
khi @m tinh [6]. RAS va RET/PTC c6 gia tri chan doan nhung
it dac hiéu hon, vi mét s8 bat thudng c6 thé gap & phé tén
thuong réng han. Do d6, cac ddu &n don gen thich hop nhat
cho muc tiéu “rule-in” hoac khi dugc long ghép vao panel
dagen [1],[6].

3.3. Panel da gen dwa trén giai trinh ty’ thé hé mai

Cac paneldagen nhu’ThyroSeq v3 phat hién dong thoi nhigu
bat thl,ro’ng di truyén. Nghlen cltru cua Steward va cong sy
cho thay xét nghiém nay c6 thé ho trg glam phau thuat chan
doan & mét phan bénh nhan c6 két qua 4m tinh, dong thoi
cung cép théng tin tdng nguy cd & nhom co b4t thudng dac
hiéu[3]. Trong thuc hanh, gia tri cia panel da gen thudng can
bang gitta “rule-out” va “rule-in”, nhung van phai dugc dién
giai cung siéu 4m va nguy co nén.

3.4. Cac bo phan loai biéu hién/genomic classifier
Afirma GEC c6 dd nhay cao va gilp tang gia tri du bdo am
tinh trong b&i canh nguy co ac tinh nén thap dén trung binh,
qua dé ho trg theo déi thay vi mé & mét sé trudng hgp phu
hop [2]. Afirma GSC la thé hé sau véi ddc hiéu dugc caithién
so vGi GEC trong khi van duy tri d6 nhay cao [4]. Lgi ich thuc
t€ clia nhom xét nghiém nay thudng ré hon & Bethesda lll so
V@i Bethesda IV, va gidm di khi ap dung cho quanthé cé ty &
ac tinh cao hon [4],[8],[10].

3.5. Xét nghiém da nén tang

Céac nén téng két hop DNA, mRNA va microRNA c6 thé cai
thién phén tang nguy cd & cac nhan khé phan loai [9]. Tuy
nhién, bang chirng hién it hon, c4u trdc xét nghiém khong
dong nhat va chi phi cao hon, nén vai tro thyc hanh hién van
chli y&u la b6 trg chon loc tai cac trung tdm cé kinh nghiém
[ML[s].

3.6. Chi phi - hiéu qua va béi canh Viét Nam

Cac m6 hinh tir Hoa Ky cho thay xét nghiém phan trco thé
hop ly khi gid xét nghiém chap nhan dugc, chi phi phau thuat
cao va ty lé trdnh phau thuéat lanh tinh da &n [5],[7]. Tuy
nhién, lgi ich kinh t& khéng mang tinh phé quat. Phan tich
gbp clia Ngo va cong su cho thay tac dong lén xur tri khac
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nhau gitra phuong Tay va chau A, mét phan do ty & 4c tinh
nén va thuc hanh lam sang khac nhau [8]. Trong pham vi tim
ki€m clia bai nay, chua c6 nghién ctru chi phi - hiéu qua noi
dia dimanh cho Viét Nam; do dé, chua thé khuy&n nghitrién
khai rong.

4. BAN LUAN

Téng hdp hién c6 cho thay xét nghiém phén tlr chi hitu ich
khi dugc dung sau khi ldam sang, siéu am va choc hat da
dugc thyc hién t6i wu, nhung van con bat dinh du lo’n dé anh
hudng dén quyét dinh x{ tri [1],[3]. Pay & diém can nhan
manh dé tranh s dung xét nghiém nhu mét budc “bo sung
cho chac”, trong khi gi trj gia tang thuc t& c6 thé thap.

Su khac biét gitta Bethesda lll va Bethesda IV c6 y nghia
trung tam. O Bethesda 1, xét nghiém thién vé hé tro'theo dbi
khi siéu am nguy cdthap hoac trung gian. & Bethesda IV, xét
nghiém thudng c6 ich han trong tinh chinh nguy cova lap ké
hoach hon la thay thé han phau thuat chan doan [1],[4],[8].
Vivay, khong nén xem Bethesda llI-IV la mét nhém dong nhat
khi xay dung chi dinh thuc hanh.

Vé mat ky thuat, BRAF phu hgp han cho “rule-in”, con panel
da gen va cac bo phan loai biéu hién/genomic classifier hitu
ich han khi muc tiéu la gidm md khéng can thiét & mot sd
bénh nhan chon loc [3],[4],[6]. Tuy nhién, gia tri du bdo cla
bat ky xét nghiém nao clng chiu anh hudng truc ti€p clia xac
suét tién kiém; do do, khéng cé xét nghiém nao c6 thé tach
r&i khoi boi canh ldm sang - siéu am.

Khia canh kinh té y t& cling quyét dinh manh dén kha nang
trién khai. Nhirng d¥ liéu thuan Loi tir Hoa Ky khong thé ngoai
suy don gian sang Viét Nam, ndi c4u trdc chi phi, mé hinh
chi trd va nguy cd nén cé thé khac [5],[7],[8]. Trong thuc
hanh hién nay, nén can nhéc xét nghiém phan tlr cho céc ca
Bethesda Ill-IV ma két qua that su c6 thé thay ddi lia chon
gilta theo déi v6i phau thuat hoac lam thay déi mirc dé can
thiép; ngugc lai, khdng nén dung thudng quy cho moi nhén
giap hoac tri hodn phau thuéat khi da cé dau hiéu nguy co cao.
Bai t6ng quan nay c6 mot s8 han ché: day khéng phai téng
quan hé th6ng; s6 tai lieu dugc chon cé chu dich dé nhan
manh cac nguon c6 gia tri thyc hanh cao; phan L&n di liu
dén tir B4c My; va cac nghlen clru déi dau truc tiép gilra cac
nén tang xét nghiém van con it.

5. KET LUAN

Xét nghiém phan tlr la céng cu bd trg co gia tri trong quan
ly nhan tuyén giap Bethesda -1V khi két qua c6 kha nang
lam thay d68i quyét dinh xtr tri. DAu 4n don gen phu hgp hon
cho “rule-in”, trong khi panel da gen va cac bd phan loai
biéu hién/gepomic classifier hitu ich han & céc tinh huéng
can giam phau thuat khong can thiét. Tuy nhién, xét nghlem
khong phal chidinh thuong quy, khongthay thé danh gia lam
sang - siéu am - choc hut, va can dugc dién glal riéng cho
Bethesda lll va Bethesda IV. Tai Viét Nam, chua co da dir liéu
kinh t& y t€ dé ung ho trién khai rong.

LO'I CAM ON

Nhém téc gia tran trong cdm on Truong Dai hoc V6 Trudng
ToanvaBénhviénDaihoc Vo Truong Toan da ho trg hoc thuat
va tao diéu kién ti€p can tai liéu phuc vu bai tdng quan.

TAI LIEU THAM KHAO

[1] Haugen BR, Alexander EK, Bible KC, et al. 2015 American
Thyroid Association Management Guidelines for Adult Pa-
tients with Thyroid Nodules and Differentiated Thyroid Can-
cer. Thyroid. 2016;26(1):1-133. doi:10.1089/thy.2015.0020.

[2] Alexander EK, Kennedy GC, Baloch ZW, et al. Preoperative
Diagnosis of Benign Thyroid Nodules with Indeterminate
Cytology. N Engl J Med. 2012;367(8):705-715. doi:10.1056/
NEJMoa1203208.



(3]

(4]

(5]

6]

(7]

P. Thanh Tai et al. / Vietnam Journal of Community Medicine, Vol. 67, No. 9, 162-165

Steward DL, Carty SE, Sippel RS, et al. Performance of a
Multigene Genomic Classifier in Thyroid Nodules With In-
determinate Cytology: A Prospective Blinded Multicenter
Study. JAMA Oncol. 2019;5(2):204-212. doi:10.1001/jama-
oncol.2018.4616.

Patel KN, Angell TE, Babiarz J, et al. Performance of a Ge-
nomic Sequencing Classifier for the Preoperative Diagnosis
of Cytologically Indeterminate Thyroid Nodules. JAMA Surg.
2018;153(9):817-824. doi:10.1001/jamasurg.2018.1153.
Shapiro S, Pharaon M, Kellermeyer B. Cost-effective-
ness of Gene Expression Classifier Testing of Indetermi-
nate Thyroid Nodules Utilizing a Real Cohort Compara-
tor. Otolaryngol Head Neck Surg. 2017;157(4):596-601.
doi:10.1177/0194599817725709.

Fnais N, Soobiah C, Chen MH, et al. Diagnostic value of fine
needle aspiration BRAF(V600E) mutation analysis in papil-
lary thyroid cancer: a systematic review and meta-analysis.
Hum Pathol. 2015;46(10):1443-1454. doi:10.1016/j.hump-
ath.2015.06.001.

Nicholson KJ, Roberts MS, McCoy KL, Carty SE, Yip L. Mo-

8]

9]

[10]

lecular Testing Versus Diagnostic Lobectomy in Bethesda
III/IV Thyroid Nodules: A Cost-Effectiveness Analysis. Thy-
roid. 2019;29(9):1237-1243. doi:10.1089/thy.2018.0779.
Ngo HTT, Chung D, Jung CK, et al. Impact of Molecular Test-
ing on the Management of Indeterminate Thyroid Nodules
Among Western and Asian Countries: a Systematic Review
and Meta-analysis. Endocr Pathol. 2021;32(2):269-279.
doi:10.1007/s12022-020-09643-0.

Labourier E, Shifrin A, Busseniers AE, et al. Molecular Test-
ing for miRNA, mRNA, and DNA on Fine-Needle Aspiration
Improves the Preoperative Diagnosis of Thyroid Nodules
With Indeterminate Cytology. J Clin Endocrinol Metab.
2015;100(7):2743-2750. doi:10.1210/jc.2015-1158.

Duick DS, Klopper JP, Diggans JC, et al. The Impact of Benign
Gene Expression Classifier Test Results on the Endocrinol-
ogist-Patient Decision to Operate on Patients with Thyroid
Nodules with Indeterminate Fine-Needle Aspiration Cy-
topathology. Thyroid. 2012;22(10):996-1001. doi:10.1089/
thy.2011.0510.

g Crossrefd)) 65 “



