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Next-generation sequencing
guides diagnosis and treatment
in a complex presentation of
ALK-positive anaplastic large-cell
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Next-generation sequencing (NGS) technology is being increasingly utilized in

the management of cancer patients due to its diagnostic, therapeutic, and

prognostic value, and potential to inform use of targeted therapy. We report a

case wherein performing NGS testing proved to be a critical component in

diagnosis and therapeutic decision making. The case was of a patient who

presented with diffuse osteolytic bone lesions that on biopsy showed an

undifferentiated malignancy. A diagnosis of poorly differentiated sarcoma was

made at an outside institution and carboplatin and paclitaxel was initiated.

However, NGS testing revealed a TRAF1::ALK translocation, which led to a

revised diagnosis of stage IV ALK-positive anaplastic large cell lymphoma

(ALCL), a curable cancer. The patient then started treatment with brentuximab

vedotin, cyclophosphamide, doxorubicin, etoposide, and prednisone followed

by autologous stem cell transplantation consolidation, given the very extensive

disease at presentation. She remains in continued complete remission at 28

months. In this case, NGS was essential in establishing the correct diagnosis and

selection of therapy in high-risk ALCL. NGS testing should be a routine

component of the oncology patient workup to complement standard

diagnostic modalities.
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1 Introduction

The utilization of next-generation sequencing (NGS)

technology to identify molecular signatures has transformed the

diagnosis and management of cancer patients (1). Historically, the

workup for malignancies included histopathological diagnosis,

genetic studies such as cytogenetics and fluorescence in-situ

hybridization (FISH), disease staging using imaging, and

prognostic evaluation via clinical indices. Progress in cancer cell

biology has shed light on the impressive molecular diversity of

cancer, in particular since the human genome sequencing and

parallel acceleration of high throughput technology in molecular

testing well beyond targeted sequencing. This has led to the advent

of genomics with targeted NGS currently accessible in routine

practice, with the potential to impact all phases of cancer care

from refining diagnosis, helping define therapeutic choices, and

prognostication/stratification of patients.

Precision diagnosis using NGS has led to the further

subclassification of specific malignancies into distinct molecular

subtypes. In the case of malignancies that have been historically

challenging to accurately diagnose, such as T-cell lymphomas, NGS

has clarified disease classification and allowed us to distinguish

between nuanced entities (2). Furthermore, NGS may be a valuable

tool when the histopathological diagnosis is uncertain. In several

cases, the identification of molecular subtypes by NGS goes beyond

just a diagnostic purpose; it has well-defined therapeutic and

prognostic implications as well (3, 4). A comprehensive

understanding of the molecular mutations and downstream

pathways at play allows for the administration of novel targeted

therapies and the potential to perform minimal residual disease

assessments, which may greatly increase the chance of treatment

success and optimize patient outcomes (5).

The therapeutic utility of NGS can extend beyond the detection

of a single targetable mutation. It can provide insight into the

complex mutational landscape of the tumor such as the presence of

synergistic mutations, mutations that confer resistance to targeted

therapies, and even mutations associated with a high incidence of

relapse (6). This makes NGS a useful tool in the armamentarium for
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not only accurate prognosis and diagnosis, but also early

recurrence detection.

Here, we describe a case wherein performing NGS testing

proved to be crucial in the appropriate diagnosis and treatment of

a patient with anaplastic large cell lymphoma (ALCL) (Figure 1).
2 Case presentation

A 33-year-old female presented with a complaint of fever and

diffuse bone pain for approximately one month in early 2021. She

reported previous concerns with her knees, explaining sudden

weakness which led her to fall. Beside asthma and a history of

anemia with each of her two prior pregnancies, she reported no

prior health concerns. She was admitted to an outside hospital for

evaluation of her generalized fatigue and pain. Computed

tomography (CT) imaging revealed diffuse osteolytic bone lesions

and laboratory testing reported hypercalcemia (17 mg/dL).

Complete blood count testing showed a slight leukocytosis (13.7

K/mL) and anemia (hemoglobin 9.2 g/dL). The trilineage

hematopoiesis on bone marrow aspirate smear showed a few

scattered large cells (1%-2% of total cells) with a moderate

amount of basophilic cytoplasm and abundant cytoplasmic

vacuoles. The lineage of these atypical cells was unclear, but

minimal marrow involvement by a neoplastic process (including

lymphoma or multiple myeloma) could not be excluded. On

evaluation at our hospital, initial workup via interventional

radiology-guided biopsy of a bone lesion revealed proliferation of

discohesive, highly anaplastic plasmacytoid tumor cells. Mitotic

activity was very high and Ki-67 proliferation index was >90%.

Immunostains showed that tumor cells were positive for vimentin

and MUM1, and scattered tumor cells were positive for CD138 and

CD163. It was presumed that the patient had a poorly differentiated

sarcoma and she was subsequently referred to our cancer center for

treatment. Given the extent of her disease, she was initially treated

with carboplatin and paclitaxel while awaiting NGS results. Despite

treatment, the patient did not experience improvement in her pain

and was subsequently wheelchair bound.
FIGURE 1

Schematic illustrating the patient’s timeline from diagnosis with next-generation sequencing leading to treatment with complete response for ALK-
positive anaplastic large-cell lymphoma.
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Following initial treatment, further work-up included NGS

testing using targeted DNA and RNA sequencing based on hybrid

capture technology. DNA sequencing included all coding exons of

177 genes and targeted RNA of 1408 genes for the purpose of

quantifying the expression levels as well as the detection of various

fusions that may involve any of the 1408 genes. NGS testing

revealed a TRAF1::ALK and elevated expression levels for Ki-67,

ALK, IL2RA, and PD-L1 were also identified (Table 1). She was

subsequently referred to the lymphoma division, where additional

work-up included flow-cytometry, molecular testing, and further

immunohistochemistry (Table 1). These stains showed CD30 and

CD4 positivity and confirmed ALK-positive ALCL. At 1 month
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from her initial presentation, a positron emission tomography

(PET)-CT showed widespread osteolytic lesions and mottled

bones with diffuse marrow uptake (Figure 2A).

The diagnosis was confirmed as stage IV ALK-positive ALCL and

she started on treatment with brentuximab vedotin,

cyclophosphamide, doxorubicin, etoposide, and prednisone (BV-

CHEP). PET-CT was performed after 2 cycles of therapy, but her

response was difficult to interpret due to stable extensive lytic osseous

disease. A repeat PET-CT after Cycle 4 confirmed the improvement

and was read as a partial response (PR). The patient completed 6 cycles

of BV-CHEP with minimal complications including abdominal pain

and neutropenic fever throughout her treatment course. At 5 months

following her initial presentation and completion of treatment, PET-

CT showed no hypermetabolism in neck/chest/abdomen/pelvis, mixed

lytic-blastic process in bony structures, and less pronounced

heterogenous hypermetabolism. Given these findings and the extent

of disease at presentation, it was decided to proceed with high-dose

therapy and consolidation with autologous hematopoietic stem cell

transplantation (auto-HSCT). The patient proceeded to ifosfamide and

etoposide stem cell mobilization and collection, followed by

conditioning with carmustine, etoposide, cytarabine, and melphalan,

and auto-HSCT 7 months after initial presentation. At 30 days

following auto-HSCT, PET-CT showed a complete resolution of all

findings and confirmed a complete response (CR). The patient

continued on brentuximab vedotin maintenance therapy for 10

cycles. She has remained in CR with no evidence of disease observed

in 2 PET-CT imaging scans at 24 months and 37 months, her last

routine follow-up visit (Figure 2B).

3 Discussion

NGS has revolutionized DNA sequencing in order to improve

diagnostic accuracy and therapy through its efficient, high-

throughput parallel sequencing. This is especially important when

it comes to cancer and clonal evolution. Therefore, as demonstrated

in our case, NGS can help improve diagnostic accuracy, allowing for

appropriate treatment.

In this patient, the original diagnosis had been reviewed at an

outside institution, with highly aggressive and undifferentiated

histology on the bone marrow biopsy and on the targeted bone

lesion by interventional radiology. Pathologic testing could not

exclude marrow involvement by lymphoma or multiple myeloma.

However, the initial lymphoma panel conducted via IHC for this

patient was limited to CD3 and CD20 only, and negative results for

both reduced suspicion of lymphoma and prompted cessation of

further lymphoma workup. This case highlights the importance of

thorough morphologic assessment and complete IHC workup, as

these would have helped reach the correct diagnosis. Crucially, here

the diagnosis was redirected towards a T-cell lymphoma via NGS

testing, which identified a TRAF1::ALK translocation. Additional

IHC testing was strongly positive for ALK1 (cytoplasmic), CD30,

and CD4, corroborating the NGS results. These findings (Table 1)

eventually led to the correct diagnosis of ALK-positive ALCL.

Despite the availability of expert pathologists and state-of-the-art

diagnostic tools, the pleomorphic histology associated with T-cell
TABLE 1 Results summary of pathological and genomic testing for the
diagnosis of this case of ALK-positive anaplastic large-cell lymphoma.

Testing Result

Next-generation sequencing

t(2;9)(p23;q33) TRAF1::ALK fusion Detected

Structural and numerical
chromosomal abnormalities

-3p, +7q, +17q, and -20p

ALK expression High

IL2RA expression High

Ki-67 expression High

PD-L1 expression High

Flow Cytometry

CD45 Bright

CD2 Moderate

CD3 Moderate

CD4 Moderate

CD5 Moderate

CD7 Moderate

CD8 Bright

Molecular testing

c-myc translocation FISH Negative

BRAF mutation assay Negative

NRAS mutation assay Negative

c-KIT mutation assay Negative

Immunohistochemistry

ALK (cytoplasmic) Positive

CD30 Positive

CD4 Positive

CD43 Positive

CD3 Negative

CD5 Negative

CD20 Negative
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lymphomas can obfuscate diagnosis. In such cases, performing NGS

during the initial evaluation helps confirm the oncogenic

abnormalities and avoid misdiagnosis (7, 8). A study by Bommier

et al. revealed that NGS was helpful in correctly diagnosing 74% of

angioimmunoblastic T-cell lymphoma cases (diagnosis was

confirmed in 69.6% of cases and changed in 4.4% of cases), where

the histological diagnosis was “not sure” in 61% of cases (7).

Similarly, in the case of B-cell lymphomas, the available data

support the use of NGS in suspected cases of CD10+ B-cell primary

central nervous system lymphomas to avoid diagnostic errors (9,

10). Diagnostic confirmation was achieved in 100% of the patients

with primary central nervous system lymphomas through NGS,

while the histological diagnosis was “moderately sure” in only 42%

cases (7). NGS has also refined the classification of diffuse large B-

cell lymphoma molecular subtypes and delineated subtypes with

distinct prognostic impact. For example, diffuse large B-cell

lymphoma with SOCS1 mutation–which can be identified

through NGS–has a better 5-year overall survival after treatment

with rituximab, cyclophosphamide, doxorubicin, vincristine, and

prednisone as compared to other molecular subtypes (11).

NGS is especially useful in the diagnosis of lymphomas that

have an unambiguous mutational landscape. The TRAF1::ALK

translocation detected in our patient is a rare genetic abnormality

that has a distinct prognostic implication. Unlike the conventional

NPM-ALK translocation, the TRAF1::ALK translocation in ALCL is

associated with a high incidence of relapse (12). The detection of

this translocation on NGS was a deciding factor for performing a

consolidative autologous stem cell transplantation during first

remission. A similar case of ALCL was described by Agarwal

et al, who also performed an upfront auto-HSCT following NGS-

based identification of this aggressive translocation (13). While

FISH testing could potentially detect the rearrangement, the role of

FISH in ALCL workup remains confirmatory and prognostic, rather

than a modality for diagnosis (14). Still, FISH versus NGS testing for

ALK rearrangements is an ongoing area of debate, as the type of

rearrangement may affect the accuracy of FISH in lung cancers, for

example (15). Even so, FISH analysis in the evaluation of

lymphomas focuses on common rearrangements, such as c-myc,

which was performed and negative in this patient’s workup (16).
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Through this case, we demonstrate that NGS, especially

sequencing both DNA and RNA, is a valuable tool for the

diagnosis and treatment of challenging lymphoma cases as well as

for advancing our understanding of the biological and oncogenic

landscape of lymphomas. Unfortunately, NGS is still not used

routinely, due to factors limiting access. The heterogeneity of

payers in the United States and inconsistent findings from health

technology assessments (eg, cost-effectiveness analyses) that sought

to quantify the economic value of NGS have engendered disparate

levels of insurance coverage. The predominance of single-arm

studies focused on short-term outcomes within the field of

oncology is antithetical to traditional economic evaluations, which

rely on head-to-head comparisons and long time horizons.

Additionally, the range of NGS applications within oncology can

prompt hesitancy among payers, who are intent on mitigating

misguided healthcare resource utilization through the diagnostic

and treatment-determining capacity of NGS, rather than covering

its use as a prognostic tool (17, 18).

Gaps in coverage for NGS shunts costs to patients, increasing

risk of financial toxicity (19). In an economic study that sought to

quantify the cost of mutation testing in patients with metastatic

non-small cell lung cancer, investigators employed decision tree

modeling to estimate that per patient costs for NGS testing would be

$6,225 and $2,099 for commercial and Medicare beneficiaries,

respectively. Despite these high costs, NGS was estimated to be

less expensive than polymerase chain reaction-based approaches,

with NGS providing the added benefit of conferring the fastest time

to initiation of appropriate targeted therapy (20). A literature review

of studies evaluating the cost-effectiveness of NGS across tumor

types concluded that NGS was associated with cost savings versus

single-gene testing, agnostic of malignancy. The magnitude of

health-economic benefit was enhanced as more genes were

evaluated, making NGS a particularly useful modality in cancers

characterized by many actionable genomic alterations (21).

A key barrier to NGS is the absence of standardized

pharmacoeconomic tools for personalized medicine in oncology,

which has fostered incertitude among payers and an obscure

coverage landscape. However, the emerging focus on developing

health technology assessments that enable NGS decision-making
FIGURE 2

PET scan images of lumbar spine in a 33-year-old female with ALK-positive anaplastic large cell lymphoma (ALCL) at (A) diagnosis showing
widespread osteolytic lesions and mottled bones and (B) 16 months post-HSCT showing CR with resolution of osteolytic lesions and mottled bone.
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may clarify its standing in cost-conscious, real-world practice (19,

22, 23). A recent analysis of NGS testing rates in select solid tumors

before and after the national coverage determination rendered by

the Centers for Medicare & Medicaid Services in 2018, which

classified NGS as reasonable, necessary, and reimbursable for

oncology patients when performed in a Clinical Laboratory

Improvement Amendments–certified laboratory, revealed that

NGS testing rates have increased in certain tumor types, but not

others (24). Additional evidence demonstrating the utility of NGS

in a broad variety of cancers, including hematological neoplasms as

reviewed in this patient case, can help support broader receptivity

and increased use of NGS.
4 Conclusions

This case report can serve as an example for how NGS and

testing both DNA and RNA can be instrumental in redirecting

diagnosis and therapy. Though NGS is more commonly used in

certain solid tumor subtypes, there is mounting evidence that this

molecular test is of paramount importance in precision medicine to

improve patient outcomes. Despite advancements in payer policies

to expand coverage of NGS and molecular biomarker–based

therapy approvals, NGS rates have remained low across tumor

types. Given the potential for improved patient outcomes with

molecular biomarker–based therapy, further efforts to improve

NGS usage rates are warranted.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

Written informed consent was obtained from the patient. A

copy of the written consent is available for review by the editorial

office of this journal. The studies were conducted in accordance

with the local legislation and institutional requirements. The

participants provided their written informed consent to

participate in this study. Written informed consent was obtained

from the individual(s) for the publication of any potentially

identifiable images or data included in this article.
Author contributions

TV: Writing – original draft, Writing – review & editing. TG:

Writing – original draft, Writing – review & editing. RC: Writing –

original draft, Writing – review & editing. AD: Writing – original

draft, Writing – review & editing. JV: Writing – original draft,

Writing – review & editing. MW: Writing – review & editing. AP:

Writing – review & editing. LL: Writing – review & editing. TF:
Frontiers in Oncology 05
Writing – review & editing. AG: Investigation, Writing – original

draft, Writing – review & editing. MA: Writing – review & editing.

AI: Supervision, Writing – original draft, Writing – review & editing.
Funding

The author(s) declare that no financial support was received for

the research and/or publication of this article.
Conflict of interest

AI reports consultancy for TG Therapeutics, Secura Bio;

payment/honoraria from MJH Life Sciences, AstraZeneca, Seattle

Genetics; owns stock or stock options from Merck, COTA

Healthcare; and has other financial interests in COTA Healthcare,

Genomic Testing Cooperative Irvine, CA, USA. AG reports grants

or contracts from Acerta, Celgene, Constellation, Hackensack

University Medical Center, Hoffman la Roche, Infinity

Pharmaceuticals, Karyopharm, Kite, Pharmacyclics, AstraZeneca,

BMS; consultancy for Acerta, Physician Education Resources,

Xcenda, Novartis, Clinical Advances in Hematology/Oncology,

Kite/Gilead, Michael J Hennessy, Inc, AbbVie, Pharmacyclics;

payment/honoraria from Clinical Advances in Hematology &

Oncology, Physicians Education Resource, OncLive Peer

Exchange, Michael J Hennessey Associates, BMS, GCC

Hematology Expert Forum, Xcenda; reports serving advisory for

Vincerx Pharma, Janssen, Kite/Gilead, AbbVie, Pharmacyclics,

BMS, AstraZeneca, Alloplex; leadership role at COTA Healthcare,

Genomic Testing Cooperative, Kite/Gilead, Janssen, Acerta,

AstraZeneca, Peer Review; owns stock or stock options in COTA

Healthcare; and reports other financial interests in AstraZeneca,

Hoffman la Roche. LL reports consultancy for ADC Therapeutics,

Kite/Gilead, Beigene, Pharmacyclics, AbbVie, Genmab, SeaGen,

Janssen, AstraZeneca, Eli Lilly, Epizyme, TG Therapeutics, Merck;

payment/honoraria from Kite/Gilead, Beigene, Pharmacyclics,

AbbVie, Genmab, SeaGen, Janssen, AstraZeneca, Eli Lilly,

Epizyme, TG Therapeutics; and reports serving advisory role for

ADC Therapeutics, Kite/Gilead, Beigene, Pharmacyclics, AbbVie,

Genmab, Sea Gen, Janssen, AstraZeneca, Eli Lilly, Epizyme, TG

Therapeutics, Merck. TF reports consultancy for AbbVie, ADC

Therapeutics, AstraZeneca, Daiichi Sankyo, Genmab, Karyopharm,

KITE, MorphoSys, SecuraBIO; payment/honoraria from AbbVie,

BMS/Celgene, Janssen, Pharmacyclics, Poteligeo, Seattle Genetics,

Takeda; reports serving advisory role for AbbVie, ADC

Therapeutics , AstraZeneca, Daiichi Sankyo, Genmab,

Karyopharm, KITE, MorphoSys, SecuraBIO; and other financial

interests in AstraZeneca, BMS/Celgene, Corvus, Daiichi Sankyo,

Eisai, Genmab, Juno, Kymera, MorphoSys, Portola, Seattle

Genetics, and Tessa. AP reports a leadership position in COTA

Healthcare and OMI; holds stock options in Celularity and OMI;

and holds ownership stock in GTC. MA reports work and owns

stocks in Genomic Testing Cooperative Irvine, CA, USA.
frontiersin.org

https://doi.org/10.3389/fonc.2025.1502782
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Vaid et al. 10.3389/fonc.2025.1502782
The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.
Frontiers in Oncology 06
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Mardis ER. @ the impact of next-generation sequencing on cancer genomics:
from discovery to clinic. Cold Spring Harb Perspect Med. (2019) 9:a036269.
doi: 10.1101/cshperspect.a036269

2. Swerdlow SH, Campo E, Pileri SA, Harris NL, Stein H, Siebert R, et al. The 2016
revision of theWorld Health Organization classification of lymphoid neoplasms. Blood.
(2016) 127:2375–90. doi: 10.1182/blood-2016-01-643569

3. Chiappella A, Crombie J, Guidetti A, Vitolo U, Armand P, Corradini P. Are we
ready to treat diffuse large b-cell and high-grade lymphoma according to major genetic
subtypes? Hemasphere. (2019) 3:e284. doi: 10.1097/HS9.0000000000000284

4. Bojarczuk K, Wienand K, Ryan JA, Chen L, Villalobos-Ortiz M, Mandato E, et al.
Targeted inhibition of PI3Ka/d is synergistic with BCL-2 blockade in genetically
defined subtypes of DLBCL. Blood. (2019) 133:70–80. doi: 10.1182/blood-2018-08-
872465

5. Galimberti S, Genuardi E, Mazziotta F, Iovino L, Morabito F, Grassi S, et al. The
minimal residual disease in non-Hodgkin’s lymphomas: from the laboratory to the
clinical practice. Front Oncol. (2019) 9:528. doi: 10.3389/fonc.2019.00528

6. Agarwal R, Chan YC, Tam CS, Hunter T, Vassiliadis D, Teh CE, et al. Dynamic
molecular monitoring reveals that SWI-SNF mutations mediate resistance to ibrutinib
plus venetoclax in mantle cell lymphoma. Nat Med. (2019) 25:119–29. doi: 10.1038/
s41591-018-0243-z

7. Bommier C, Mauduit C, Fontaine J, Bourbon E, Sujobert P, Huet S, et al. Real-life
targeted next-generation sequencing for lymphoma diagnosis over 1 year from the French
Lymphoma Network. Br J Haematol. (2021) 193:1110–22. doi: 10.1111/bjh.17395

8. de Leval L, Alizadeh AA, Bergsagel PL, Campo E, Davies A, Dogan A, et al.
Genomic profiling for clinical decision making in lymphoid neoplasms. Blood. (2022)
140:2193–227. doi: 10.1182/blood.2022015854

9. Vater I, Montesinos-Rongen M, Schlesner M, Haake A, Purschke F, Sprute R,
et al. The mutational pattern of primary lymphoma of the central nervous system
determined by whole-exome sequencing. Leukemia. (2015) 29:677–85. doi: 10.1038/
leu.2014.264

10. Fukumura K, Kawazu M, Kojima S, Ueno T, Sai E, Soda M, et al. Genomic
characterization of primary central nervous system lymphoma. Acta Neuropathol.
(2016) 131:865–75. doi: 10.1007/s00401-016-1536-2

11. Lacy SE, Barrans SL, Beer PA, Painter D, Smith AG, Roman E, et al. Targeted
sequencing in DLBCL, molecular subtypes, and outcomes: a Haematological
Malignancy Research Network report. Blood. (2020) 135:1759–71. doi: 10.1182/
blood.2019003535

12. Lawrence K, Berry B, Handshoe J, Hout D, Mazzola R, Morris SW, et al.
Detection of a TRAF1-ALK fusion in an anaplastic large cell lymphoma patient with
chemotherapy and ALK inhibitor-resistant disease. BMC Res Notes. (2015) 8:308.
doi: 10.1186/s13104-015-1277-7
13. Agarwal I, Sabatini L, Alikhan MB. Diagnostic capability of next-generation
sequencing fusion analysis in identifying a rare case of TRAF1-ALK-associated
anaplastic large cell lymphoma. Front Oncol. (2020) 10:730. doi: 10.3389/
fonc.2020.00730

14. Amador C, Feldman AL. How I diagnose anaplastic large cell lymphoma. Am J
Clin Pathol. (2021) 155:479–97. doi: 10.1093/ajcp/aqab012

15. Niu X, Chuang JC, Berry GJ, Wakelee HA. Anaplastic lymphoma kinase testing:
IHC vs. FISH vs. NGS. Curr Treat Options Oncol. (2017) 18:71. doi: 10.1007/s11864-
017-0513-x

16. Kroft SH, Sever CE, Bagg A, Billman B, Diefenbach C, Dorfman DM, et al.
Laboratory workup of lymphoma in adults: guideline from the American Society for
Clinical Pathology and the College of American Pathologists. Am J Clin Pathol. (2021)
145:269–90. doi: 10.5858/arpa.2020-0261-SA

17. Ehman M, Punian J, Weymann D, Regier DA. Next-generation sequencing in
oncology: challenges in economic evaluations. Expert Rev Pharmacoecon Outcomes Res.
(2024) 11:1–18. doi: 10.1080/14737167.2024.2388814

18. Weymann D, Pataky R, Regier DA. Economic evaluations of next-generation
precision oncology: a critical review. JCO Precis Oncol. (2018) 2:1–23. doi: 10.1200/
PO.17.00311

19. Zalis M, Viana Veloso GG, Aguiar PN Jr, Gimenes N, Reis MX, Matsas S, et al.
Next-generation sequencing impact on cancer care: applications, challenges, and future
directions. Front Genet. (2024) 15:1420190. doi: 10.3389/fgene.2024.1420190

20. Vanderpoel J, Stevens AL, Emond B, Lafeuille M-H, Hilts A, Lefebvre P, et al.
Total cost of testing for genomic alterations associated with next-generation sequencing
versus polymerase chain reaction testing strategies among patients with metastatic
non-small cell lung cancer. J Med Econ. (2022) 25:457–68. doi: 10.1080/
13696998.2022.2053403

21. Mirza M, Goerke L, Anderson A, Wilsdon T. Assessing the cost-effectiveness of
next-generation sequencing as a biomarker testing approach in oncology and policy
implications: a literature review. Value Health. (2024) 27:1300–9. doi: 10.1016/
j.val.2024.04.023

22. Horgan D, Hamdi Y, Lal JA, Nyawira T, Meyer S, Kondj D, et al. Framework for
adoption of next-generation sequencing (NGS) globally in the oncology area.
Healthcare (Basel). (2023) 11:431. doi: 10.3390/healthcare11030431

23. Horgan D, Van den Bulcke M, Malapelle U, Troncone G, Normanno N,
Capoluongo ED, et al. Tackling the implementation gap for the uptake of NGS and
advanced molecular diagnostics into healthcare systems. Heliyon. (2023) 10:e23914.
doi: 10.1016/j.heliyon.2023.e23914

24. Sheinson DM, Wong WB, Flores C, Ogale S, Gross CP. Association between
Medicare’s national coverage determination and utilization of next-generation
sequencing. JCO Oncol Pract. (2021) 17:e1774–84. doi: 10.1200/OP.20.01023
frontiersin.org

https://doi.org/10.1101/cshperspect.a036269
https://doi.org/10.1182/blood-2016-01-643569
https://doi.org/10.1097/HS9.0000000000000284
https://doi.org/10.1182/blood-2018-08-872465
https://doi.org/10.1182/blood-2018-08-872465
https://doi.org/10.3389/fonc.2019.00528
https://doi.org/10.1038/s41591-018-0243-z
https://doi.org/10.1038/s41591-018-0243-z
https://doi.org/10.1111/bjh.17395
https://doi.org/10.1182/blood.2022015854
https://doi.org/10.1038/leu.2014.264
https://doi.org/10.1038/leu.2014.264
https://doi.org/10.1007/s00401-016-1536-2
https://doi.org/10.1182/blood.2019003535
https://doi.org/10.1182/blood.2019003535
https://doi.org/10.1186/s13104-015-1277-7
https://doi.org/10.3389/fonc.2020.00730
https://doi.org/10.3389/fonc.2020.00730
https://doi.org/10.1093/ajcp/aqab012
https://doi.org/10.1007/s11864-017-0513-x
https://doi.org/10.1007/s11864-017-0513-x
https://doi.org/10.5858/arpa.2020-0261-SA
https://doi.org/10.1080/14737167.2024.2388814
https://doi.org/10.1200/PO.17.00311
https://doi.org/10.1200/PO.17.00311
https://doi.org/10.3389/fgene.2024.1420190
https://doi.org/10.1080/13696998.2022.2053403
https://doi.org/10.1080/13696998.2022.2053403
https://doi.org/10.1016/j.val.2024.04.023
https://doi.org/10.1016/j.val.2024.04.023
https://doi.org/10.3390/healthcare11030431
https://doi.org/10.1016/j.heliyon.2023.e23914
https://doi.org/10.1200/OP.20.01023
https://doi.org/10.3389/fonc.2025.1502782
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Next-generation sequencing guides diagnosis and treatment in a complex presentation of ALK-positive anaplastic large-cell lymphoma: a case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


