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Abstract

CD4+ chronic lymphocytic leukemia (CLL) represents an extremely rare example of

phenotypic aberrancy within CLL. We present a case of an 86-year-old male veteran

with a history of multiple comorbidities who was incidentally diagnosed with CD4+
CLL during a routine peripheral bloodworkup. This case highlights the diagnostic chal-

lenges and characteristic features of CD4+ CLL, including flow cytometric analysis,

molecular, and fluorescence in situ hybridization findings. The patient was classified

as asymptomatic CLL Rai stage 0, warranting regular monitoring without a need for

treatment intervention.
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1 INTRODUCTION

Chronic lymphocytic leukemia (CLL) is a hematologic malignancy that

is characterized by the proliferation of clonal mature B lympho-

cytes in peripheral blood and bone marrow, with the involvement

of lymph nodes, spleen, and other lymphoid tissues [1]. CLL/small

lymphocytic lymphoma (SLL) is a low-grade malignancy of small

mature B-lymphocytes that makes up about 25% of all leukemia

cases in the United States [2, 3]. For a diagnosis of CLL, monotypic

B-cell count must reach ≥ 5000 cell/uL and remain sustained for

at least 3 months with characteristic morphologic and immunophe-

notypic features including negative expression of markers such as

CD3, CD10, or CD34 [4]. From an immunophenotypic perspective,

CLL can have a classic phenotype: CD5+, CD10–, CD19+, CD23+,
CD200+, dim expression of CD20 and CD79a, with (–/weak) FMC7

(part of CD20 molecule) expression, or a non-classic/atypical pheno-

type if there is abnormal expression pattern of any of the previously

mentioned markers. On flow cytometric analysis, CLL cells usually
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demonstrate dim surface immunoglobulin–light chain expression [5].

Clinically, CLL/SLL often takes an indolent course with a wide range

of clinical outcomes that range from stable disease to long-term over-

all survival (OS), requiring little to no treatment (watchful waiting).

However, in some instances, the disease may take a more acceler-

ated or aggressive clinical course that requires more treatment and

intervention.

There have been reports of B-cell lymphomas including variants

of the CLL/SLL disease, characterized by aberrant immunophenotypic

marker expression. One noteworthy, rare variant is CD4+ CLL, which

is characterized by the co-expression of typical B cell markers such as

CD19 andCD20 alongside one of the T-cell markers (CD4) [6–11]. This

variant is extremely rare and accounts for less than 1% of all cases

reported thus far [5]. CD4 is a T-cell-associated marker expressed by

many T-cell lymphoproliferative disorders and is also expressed by

monocyte macrophages and dendritic cells. Due to its rarity and dis-

tinct features, the clinical behavior and management of CD4+ B-cell

CLL remain undefined.
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In this case report, we describe the diagnosticworkup, clinicopatho-

logical findings, and management approach of an 86-year-old male

veteran diagnosed with CD4+CLL.We describe the unique character-

istics of CD4+CLL compared to cases with classic CLL/SLL phenotype.

This case report aims to increase awareness and contribute to the

current, albeit limited, literature on this exceedingly rare phenotypic

variant of CLL.

2 CASE PRESENTATION

An 86-year-old male veteran with a medical history of coronary arte-

riosclerosis, hyperlipidemia, gastroesophageal reflux disease, hypothy-

roidism, and diverticulosis presented to the Louis Stokes VAMC clinic

for a routine blood workup. The patient was asymptomatic, aside from

occasional night sweats, and physical examination was unremarkable.

Laboratory investigations revealed a persistently elevatedwhite blood

cell (WBC) count of 24.2×103/μL (reference range: 4.0-11.0×103/μL),
with hemoglobin (Hb) level of 14.1 g/dL, hematocrit of 44.8%, red blood

cell (RBC) countof4.93×106/μL, andplatelet countof168×103/μL. In
addition, thepatient’s absolute lymphocyte countwasnotably elevated

at 20.2× 109/L.

Peripheral blood smear submitted for pathologist review showed an

increased number of atypicalmedium-sized lymphocyteswith round to

slightly irregular nuclear contours and mature chromatin. Contrary to

the classic morphology of CLL in the peripheral blood where cells have

condensed “cracked/soccer-ball-like” chromatin and a scant amount

of cytoplasm, many cells showed nuclear grooves, small nucleoli, and

scant-to-moderate amounts of cytoplasm. Additionally, some cells

had a monocytoid appearance with flower-like nuclear morphology,

reminiscent of T-cell prolymphocytic leukemia (T-PLL) (Figure 1).

Flow cytometric analysis of peripheral blood lymphocytes was

performed according to the standard clinical protocol. The peripheral

blood specimen (WBC = 24.7 × 10ˆ3 diluted to WBC = 12.35 × 103)

was washed with a wash buffer (1:50 v/v 2% heat-inactivated

fetal calf serum in phosphate-buffered saline [FCS/PBS]) three

times to remove endogenous plasma proteins. The cells were incu-

bated in 3 sperate tubes [ClearLLab 10C B Cell Tube (PN B96805):

Kappa-FITC/Lambda-PE/CD10-ECD/CD5-PC5.5/CD200-PC7/CD34-

APC/CD38-AA700/CD20-AA750/CD19-PB/CD45-KrO; ClearLLab

10C TCell Tube (PN B96806): TCRγδ-FITC/CD4-PE/CD2-ECD/CD56-
PC5.5/CD5-PC7/CD34-APC/CD7-AA700/CD8-AA750/CD3-

PB/CD45-KrO; and a Third tube consisting of Beckman coulter

CD4-PE/CD19-ECD/CD20-APC/CD3-PB/CD45-KrO). After a 15 min

incubation, red cells were lysed with IOTest 3 Lysing Solution (1:9

v/v IOTest 3 Lysing Solution, PN A07799/DI Water+.25% IOTest 3

Fixative Solution, PN A07800). Samples were resuspended in PBS and

then analyzed on a Beckman Coulter Navios 10-color flow cytometer

instrument by collecting nearly 50,000 ungated list mode events. The

List Mode Data files were analyzed using Kaluza C Software, selecting

an appropriate lymphocyte gate on the combination of forward and

side scatter, and analyzing cells with the most appropriate lymphocyte

gate.

As shown in Figure 2, Flow dot plots reveal that themajority of cells

in the lymphosum gate were of the B-cell lineage with a small T-cell

population detected. B-cells were surface Kappa–light chain restricted

with a non-classic CLL phenotype. The neoplastic cells showed an

aberrant CD4, moderate CD20, and dim CD200 expression [MdFI is

2,515 for CD19 and 1,946 for CD200]. CD23 is not used in our pan-

els, however presence of CD200 expression favors CLL [additional

CD19/CD200 dot blot is added to Figure 2]. Additionally, the cells

exhibited dimCD38expression, andwere negative forCD2, CD5, CD8,

CD10, and CD34.

Further cytogenetic analysis was conducted using fluorescence in

situ hybridization (FISH) with DNA probes specific for CLL. The FISH

analysis demonstrated trisomy 12 in 61.5%, explaining the monocy-

toid appearance of CLL cells observed on peripheral blood smear [12]

and a 13q deletion in 71.5% of nuclei from the patient’s cultured cells.

No aberrations involving ATM/11q, TP53/17p13, or CCND1::IGH—

t(11::14)were detected.NGS studywas also conductedwhich included

IGHV mutation status. The NGS study revealed a MYD88 p.L265P

mutation with a variant allele frequency (VAF) of 32%. No TP53 or

NOTCH1 mutations were detected. Of note, variants of uncertain sig-

nificance (VUS) involving ATM (p.M2531T) with a VAF of 41%, JARID2

(p.R733L), RICTOR (p.R907C), and TSC2 (p.E92V) were detected. The

mutational status of the IGHV gene region was also assessed and

showed an unproductive V-D-J rearrangement and was therefore

of indeterminate prognostic significance according to the European

Research Initiative on CLL (ERIC) guidelines [13].

Based on the overall morphologic and immunophenotypic findings,

the patient was diagnosed with asymptomatic CD4+ CLL, staged clini-

cally as Rai stage 0. Given the asymptomatic nature of the disease and

the absence of indications for immediate treatment, a watch-and-wait

approachwith regular monitoring was implemented.

3 DISCUSSION

CD4+CLL is an exceedingly rare phenotypic variant of CLL, accounting

for less than 1% of all CLL cases in the literature. Similarly, CD8+ CLL

is another rare subtype that has also been reported in only a handful of

cases in the literature [7, 8, 14], see also Table 1. The presence of CD4

on neoplastic B cells is atypical, as it is usually associated with T-cell

lymphoproliferative and/ormonocytic disorders.Diagnostic analysis of

a case like this often involves comprehensive evaluation through flow

cytometry, which reveals the aberrant co-expression of T-cell mark-

ers such as CD4 or CD8 along with typical B-cell markers such as

CD19, CD20, CD22, or CD79a. This case highlights the significance of

comprehensive flow cytometric, FISH, and NGS analysis when work-

ing up cases of CLL, especially when there is/are unusual marker(s)

expression. The FISH analysis demonstrated a trisomy 12 and a 13q

deletion, which are recurrent genetic abnormalities in CLL. Trisomy 12

is detected in roughly 20% of CLL patients and generally indicates an

intermediate to a less favorable prognosis. Deletion of 13q is a more

common cytogenetic aberration seen in 50–60% of CLL patients and

is associated with a favorable prognosis [15, 16], though the predicted



ABDELRAHIM ET AL. 847

TABLE 1 Summary of T-cell-associatedmarkers aberrantly expressed on some B-cell leukemias and lymphomas.

Authors Marker # Cases Diagnosis Outcome

Jani et al. [11] CD4 1 Chronic lymphocytic leukemia (CLL) The patient was clinically stable at the time of

reporting; no treatment was given.

Kaleem et al. [6] CD4&

CD7

1 Diffuse large B-cell lymphoma The patient was clinically stable andwas lost on

follow-up after 13months.

CD8 2 CLL One patient was lost on follow-up after 6 years with

persistent disease. The other patient was lost on

follow-up after 2.5 years, with no evidence of

aggressive disease.

CD2 2 CLL/SLL Both patients were clinically stable at the time of

reporting; no treatment was given. Follow-up

continued for 3 and 8 years, respectively.

Parisi-Duchêne et al.

[10]

CD8 5 CLL Two out of five patients died (1 and 6 years after

diagnosis) one of which had breast cancer. Follow-up

data was not provided for the remaining patients.

Kern et al. [25] CD8 61 CLL Clinical follow-up data was only available for 12 out

of the 61 patients. Only six required therapy.

Notably, the CD8+ patients had higher ZAP-70

expression and less favorable outcomes (shorter

median time-to-treatment) than CD8– patients

(12.0months vs. 77.1months, respectively).

Islam et al. [26] CD8 1 CLL The patient required no treatment for the first 6

years, but the disease progressed and fludarabine

phosphate therapywas given. He developed severe

myelosuppression during his course of treatment

and eventually died from recurrent respiratory tract

infections.

Hanza et al. [27] CD8 1 CLL The patient was clinically stable at the time of

reporting; no treatment was given.

Jain et al. [28] CD8 1 CLL The patient was clinically stable at the time of

reporting andwas followed up for 9months; no

treatment was given.

Carulli et al. [7] CD8 11 CLL/SLL Seven patients were clinically stable and required

no treatment. The remaining four patients had

progressive disease and required chemotherapy,

two of which showed ZAP-70 andCD38 expression.

1 Marginal zone lymphoma The patient was clinically stable at the time of

reporting; no treatment was given.

1 Lymphoplasmacytic lymphoma The patient was clinically stable at the time of

reporting; no treatment was given.

Li et al. [14] CD8 1 CLL The patient was clinically stable at the time of

reporting andwas followed up for 17 years; no

treatment was given. Throughout this period the

patient gradually developed bilateral axillary,

cervical, supraclavicular, hilar, and retroperitoneal

lymphadenopathy.

Espinosa et al. [8] CD8 1 CLL The patient was treated andwithin twoweeks of

treatment, there was amarked reduction in

leukemic cells.

Schroers et al. [29] CD8 1 CLL The patient was clinically stable at the time of

reporting; no treatment was given.

Venugopalan et al. [30] CD7 2 CLL The clinical outcomes of these patients were not

reported.

Note: Themajority of the cases have been diagnosed as CLL/SLLwith an indolent course that requires no treatment, similar to the classic CLL and other CD4-

expressing CLL reported in the literature. The majority of the patients with aberrant CD8 expression show stable clinical course, however, some patients

tend to show disease progression, have a higher % of ZAP-70 expression, and a less favorable outcome [shorter median time-to-treatment (TTT)] than CD8-

negative CLL patients. This aberrant marker expression does not quietly correlate with IGHV genemutation status.
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F IGURE 1 Peripheral blood smear images: Atypical lymphocytes with nuclear grooves andmonocytoid features. (A) 20Xmagnification; (B, C)
100X.

benefit in OS may be attenuated by the presence of > 60% of cells

having the 13q deletion in this patient [17]. The absence of ATM/11q,

TP53/17p13, or CCND1::IGH—t(11::14) in this case also suggests a

relatively favorable prognosis [18].

The NGS study revealed a relatively high VAF of MYD88 p.L265P

mutation, a variant considered to have disease relevance but whose

prognostic significance remains unclear [19]. MYD88 mutations have

been reported in 4%–10% of CLL cases and these tend to have a more

atypical immunophenotype compared to wild-type, and those with the

L265P mutation at the MYD88 gene also tend to be younger and dis-

play a variety of favorable prognostic factors, including mutated IGHV

[20]. However, in this case, NGS detected an unproductive V-D-J rear-

rangement in the IGHV gene region is exceedingly rare (< 0.1% of all

CLL). This mutation status is deemed to have indeterminate prognos-

tic significance according to ERIC guidelines [13]. No TP53 or NOTCH1

mutations, both of which are associated with poor outcomes [21–23]

were detected. The clinical significance of JARID2, RICTOR, and TSC

VUS remains in need of further investigation.

As observed in our case, CD4+ CLL can present asymptomatically,

similar to the classic CLL and other CD4-expressing CLL reported in

the literature. The majority of the patients with aberrant CD8 expres-

sion show stable clinical course, however, some patients tend to show

disease progression, have a higher % of ZAP-70 expression, and a

less favorable outcome [shorter median time-to-treatment (TTT)] than

CD8-negative CLL patients, (see Table 1). IgHV mutation status seems

to be irrelevant to CD8 expression. Treatment decisions are usually

based on the presence or absence of constitutional symptoms, rate of

rise of lymphocytosis, significant liver, or spleen enlargement, and/or

cytopenia. In our case, the patient was classified as Rai stage 0, asymp-

tomatic CLL, which typically warrants no treatment with close obser-

vation instead [24]. The prognosis, clinical behavior, and management

strategies for CD4+CLL still remain poorly understood due to the lim-

ited number of cases reported in the literature and the rarity of this

variant. Further reporting of cases and close clinical follow-up would

be necessary to enhance the understanding of this uncommon variant.

4 CONCLUSION

In conclusion, we present a rare case of CD4+ CLL in an 86-year-old

male veteran with multiple comorbidities. The diagnostic evaluation

included flow cytometry, and molecular and FISH analysis, confirming

the presence of atypical CD4+ CLL. The patient was classified as

asymptomatic CLL Rai stage 0, indicating a favorable prognosis and

supporting a watch-and-wait approach with regular monitoring.

Further research is necessary to enhance our understanding of the
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F IGURE 2 Flow cytometric characteristics of CD4+CLL in peripheral blood specimen: Panels (A–F) total-lymphosum gating: show
CD19+/CD20+ (A) CD5 negative (B), CD10 negative (C), with (dim)Kappa restriction (D, E) and CD200 expression (F), with similarMdFI to CD19
[2,515 for CD19 and 1946 for CD200, respectively]. Panels (G–J) total-lymphosum gating: show that CD19+B-cell population identified in
previous panels are CD4 positive (G), CD3 negative (H), and CD20+ (J). Panels (K, L) sabgating on “CD4+/CD3–” population: The population
coexpresses B-cell specific markers “CD19 and CD20” (K) and is negative for T-cell specific marker “CD3”.

clinical behavior and optimal management strategies for CD4+ CLL,

given its rarity and distinct features reported herein.

AUTHOR CONTRIBUTIONS

Sara Abdelrahim, Glory H. Thai, and Hany Sakr wrote most of the

manuscript. Juanita Burke wrote the flow cytometry section in the

paper. Hany Sakr collected images and dot plots, the latter with the

help of Juanita Burke. Chen Zhao, Timothy O’Brien, and Mohammad

Q. Ansari read and revised the paper, and agreed with the final version

of the paper. All authors read and approved the final manuscript.

ACKNOWLEDGMENTS

The authors would like to thank Juanita Burke for her excellent flow

cytometry technical support.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

FUNDING INFORMATION

No external funding sources are relevant to this submission.

DATA AVAILABILITY STATEMENT

The datasets generated are available from the corresponding author

upon reasonable request.

ETHICS STATEMENT

The authors have confirmed ethical approval statement is not needed

for this submission.

PATIENT CONSENT STATEMENT

The patient gave verbal consent, as per treating clinician Dr. O’Brien.

CLINICAL TRIAL REGISTRATION

The authors have confirmed clinical trial registration is not needed for

this submission.



850 ABDELRAHIM ET AL.

ORCID

JuanitaBurke https://orcid.org/0009-0007-6553-2672

HanySakr https://orcid.org/0000-0002-5154-1355

REFERENCES

1. Caligaris-Cappio F, Ghia P. The nature and origin of the B-chronic lym-

phocytic leukemia cell: a tentative model. Hematol Oncol Clin North

Am. 2004;18(4):849–62.

2. Yao Y, Lin X, Li F, Jin J,WangH. The global burden and attributable risk

factors of chronic lymphocytic leukemia in 204 countries and territo-

ries from1990 to 2019: analysis based on the global burden of disease

study 2019. Biomed EngOnline. 2022;21(1):4.

3. Siegel RL, Miller KD, Goding Sauer A, Fedewa SA, Butterly LF,

Anderson JC, et al. Colorectal cancer statistics, 2020.CACancer JClin.

2020;70:145–64.

4. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H,

et al., editors. WHO classification of tumours of haematopoietic and

lymphoid tissues 4th ed. Lyon: IARC; 2017.

5. Gorczyca W. Flow cytometry in neoplastic hematology. 3rd ed. CRC

Press; 2017

6. Kaleem Z, White G, Zutter MM. Aberrant expression of T-cell-

associated antigens on B-cell non-Hodgkin lymphomas. Am J Clin

Pathol. 2001;115(3):396–403. https://doi.org/10.1309/V8YG-8PP4-

B4TE-9X6J

7. Carulli G, Stacchini A, Marini A, Ciriello MM, Zucca A, Cannizzo E,

et al. Aberrant expression of CD8 in B-cell non-Hodgkin lymphoma: a

multicenter study of 951 bone marrow samples with lymphomatous

infiltration. Am J Clin Pathol. 2009;132(2):186–90, https://doi.org/10.

1309/AJCPNCOHS92ARWRQ

8. Espinosa A, BjØrk P, Magnussen K, Moen T, SØrum Y. Aber-

rant expression of the CD8 antigen in B cell chronic lymphocytic

leukaemia. Leuk Lymphoma. 2003;44(1):193–96. https://doi.org/10.

1080/1042819021000054689

9. Hussaini MO, Kreisel FH, Hassan A, Nguyen TT, Frater JL. CD4-

positive diffuse large B-cell lymphoma: a variant with aggressive

clinical potential.World JMethodol. 2016;6(3):181–86.

10. Parisi-Duchêne E, Mazurier I, Moskovtchenko P. Aberrant CD8

expression in B-chronic lymphocytic leukemia: report of five cases.

Acta Haematol. 2006;115(1-2):74–77. https://doi.org/10.1159/

000089470

11. Jani P, Qi XY, Chang H. Aberrant expression of T-cell-associated

markers CD4 and CD7 on B-cell chronic lymphocytic leukemia. Am J

Hematol. 2007;82(1):73–76. https://doi.org/10.1002/ajh.20747

12. Autore F, Strati P, Laurenti L, Ferrajoli A. Morphological, immunophe-

notypic, and genetic features of chronic lymphocytic leukemiawith tri-

somy 12: a comprehensive review. Haematologica. 2018;103(6):931-

38.

13. Agathangelidis A, Chatzidimitriou A, Chatzikonstantinou T, Tresoldi C,

Davis Z, Giudicelli V, et al. Immunoglobulin gene sequence analysis

in chronic lymphocytic leukemia: the 2022 update of the recommen-

dations by ERIC, the European Research Initiative on CLL. Leukemia.

2022;36(8):1961–68

14. Li B, Amato D, Wang C. Chronic lymphocytic leukemia with aberrant

CD8 expression and atypical morphology: a case report and review. J

Leuk. 2017;5:242.

15. Döhner H, Stilgenbauer S, Benner A, Leupolt E, Kröber A, Bullinger

L, et al. Genomic aberrations and survival in chronic lymphocytic

leukemia. New Engl JMed. 2000;343(26):1910–16.

16. Tari K, Shamsi Z, Ghafari HR, Atashi A, Shahjahani M, Abroun S.

The role of the genetic abnormalities, epigenetic and microRNA

in the prognosis of chronic lymphocytic leukemia. Exp Oncol.

2018;40(4):261–67.

17. Huang SJT, Gillan TL, Gerrie AS, Hrynchak M, Karsan A, Ramadan

K, et al. Influence of clone and deletion size on outcome in chronic

lymphocytic leukemia patients with an isolated deletion 13q in a

population-based analysis in British Columbia, Canada. Genes Chro-

mosomes Cancer. 2016;55(1):16–24.

18. Srinivasan VK, Naseem S, Varma N, Lad DP, Malhotra P. Genomic

alterations in chronic lymphocytic leukemia and their correlation with

clinico-hematological parameters and disease progression. Blood Res.

2020;55(3):131–38.

19. Baliakas P, Hadzidimitriou A, Agathangelidis A, Rossi D, Sutton LA,

Kminkova J, et al. Prognostic relevance of MYD88 mutations in CLL:

the jury is still out. Blood. 2015;126(8):1043–44.

20. Shuai W, Lin P, Strati P, Patel KP, Routbort MJ, Hu S, et al. Clin-

icopathological characterization of chronic lymphocytic leukemia

with MYD88 mutations: L265P and non-L265P mutations are

associated with different features. Blood Cancer J. 2020;10(8):

86.

21. Onaindia A,Medeiros LJ, Patel KP. Clinical utility of recently identified

diagnostic, prognostic, and predictivemolecular biomarkers in mature

B-cell neoplasms.Modern Pathology. 2017;30(10):1338–66.

22. Landau DA, Tausch E, Taylor-Weiner AN, Stewart C, Reiter JG, Bahlo

J, et al. Mutations driving CLL and their evolution in progression and

relapse. Nature. 2015;526(7574):525–30.

23. Puente XS, Beà S, Valdés-Mas R, Villamor N, Gutiérrez-Abril J,

Martín-Subero JI, et al. Non-coding recurrent mutations in chronic

lymphocytic leukaemia. Nature. 2015;526(7574):519–24.

24. Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F, Dighiero G,

Döhner H, et al. iwCLL guidelines for diagnosis, indications for treat-

ment, response assessment, and supportive management of CLL.

Blood. 2018;131(25):2745–60.

25. Kern W, Bacher U, Haferlach C, Alpermann T, Dicker F, Schnittger S,

et al. Frequency and prognostic impact of the aberrant CD8 expres-

sion in 5,523 patients with chronic lymphocytic leukemia. Cytometry.

2012;82B:145–50. https://doi.org/10.1002/cyto.b.21002

26. Islam A, Vladutiu AO, Donahue T, Akhter S, Sands AM, Ambrus JL.

CD8 Expression on B Cells in Chronic Lymphocytic Leukemia: A

Case Report and Review of the Literature. Arch Pathol Lab Med.

2000;124(9):1361–63. https://doi.org/10.5858/2000-124-1361-

CEOBCI

27. Hanza MCB, Palacios MF, Dourisboure R, Slavutsky I, Chena C,

Galmarini C, et al. CD8 expression in a case of chronic lympho-

cytic leukemia with Trisomy 12. Acta Haematol. 2000;102(4):190–95.

https://doi.org/10.1159/000041013

28. Jain M, Kushwaha R, Verma SP, Singh US, Tripathi AK, Goel MM,

et al. CD8 expression in B chronic lymphocytic leukemia: a case

of immuno-phenotypic aberrancy. Cytometry Part B. 2018;94B:

679–82.

29. Schroers R, Pukrop T, Dürig J, Haase D, Dührsen U, Trümper

L, et al. B-cell chronic lymphocytic leukemia with aberrant CD8

expression: genetic and immunophenotypic analysis of prognostic fac-

tors. Leuk Lymphoma. 2004;45(8):1677–81. https://doi.org/10.1080/

10428190410001683697

30. Venugopalan RK, Singh N, Anthony ML, Kunnumbrath A, Gupta AK,

Nath UK, et al. Leukemia-associated aberrant immunophenotype: a

flow cytometry-based experience of 110 cases from a tertiary care

center in Northern India. J Cancer Res Ther. 2023;19(5):1335–39.

https://doi.org/10.4103/jcrt.jcrt_809_21

How to cite this article: Abdelrahim S, Thai GH, Burke J,

O’Brien T, Ansari MQ, Zhao C, et al. CD4+ chronic lymphocytic

leukemia in an 86-year-old male veteran: A case report.

eJHaem. 2024;5:845–50. https://doi.org/10.1002/jha2.958

https://orcid.org/0009-0007-6553-2672
https://orcid.org/0009-0007-6553-2672
https://orcid.org/0000-0002-5154-1355
https://orcid.org/0000-0002-5154-1355
https://doi.org/10.1309/V8YG-8PP4-B4TE-9X6J
https://doi.org/10.1309/V8YG-8PP4-B4TE-9X6J
https://doi.org/10.1309/AJCPNCOHS92ARWRQ
https://doi.org/10.1309/AJCPNCOHS92ARWRQ
https://doi.org/10.1080/1042819021000054689
https://doi.org/10.1080/1042819021000054689
https://doi.org/10.1159/000089470
https://doi.org/10.1159/000089470
https://doi.org/10.1002/ajh.20747
https://doi.org/10.1002/cyto.b.21002
https://doi.org/10.5858/2000-124-1361-CEOBCI
https://doi.org/10.5858/2000-124-1361-CEOBCI
https://doi.org/10.1159/000041013
https://doi.org/10.1080/10428190410001683697
https://doi.org/10.1080/10428190410001683697
https://doi.org/10.4103/jcrt.jcrt_809_21
https://doi.org/10.1002/jha2.958

	CD4+ chronic lymphocytic leukemia in an 86-year-old male veteran: A case report
	Abstract
	1 | INTRODUCTION
	2 | CASE PRESENTATION
	3 | DISCUSSION
	4 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	FUNDING INFORMATION
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	PATIENT CONSENT STATEMENT
	CLINICAL TRIAL REGISTRATION
	ORCID
	REFERENCES


