Challenges faced by laboratories in differentiating
between non-neoplastic, reactive lymphocytes and
abnormal lymphocytes, neoplastic in a blood smear
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. Table 1. Laboratory Data
Introduction
Leukocyte count 10.9 X 10192/ L 3.5-10.5
Manual blood film reviews are performed after detecting abnormal counts, instrument flags or when Ereyrtnh(;gfgé?ncount 4°91O4>§ ch/)L /L ‘hgg:?goo
the complete blood count (CBC) results fall outside of defined criteria. Hematocrit 0.42 T;C/L 0.370-0.490
MCV 85.7 fL 80-100
Automated analyzers are becoming more sophisticated adding new technology and improving MCH 29.2 pg 25.0-35.0
laboratory workflow, however, hematological abnormalities such as the presence of abnormal "\r/lhcrgr%bocyte count 48412 19()/9l7|_ ?;g:ggg
leuk 1 11 latel logy is still lity of a skill
cu ocytee, abn(.)rma. red ce and.p. atelet morpho Oogy 1s St1 dependent on the abi ty O .a skilled Table 2. Summary of Discordant Findings Investigations — Table 3. Participants’ Responses to Questions on Laboratory Practice
technologist to identify abnormalities and subsequently refer to a hematologist, pathologist and/or Contributing Causes with Respect to Review, Referral and Reporting
12
laboratory physician. In routine practice, would a hematologist, pathologist and/or lab
Differentiating between non-neoplastic, reactive lymphocytes and abnormal lymphocytes, neoplastic is 10 ik |din’ilﬁcat|on arleioee el physician (in or outside the laboratory) review this blood film?
e . . - . morpholo
dependent on the an individual’s experience as well as the available clinical information.’ , OveE repo?t)i/ng of morphology Yes 166 96
Laboratories should have protocols for when a manual smear review is required, which should be gescqiptive( featureds : S No / 4
. . . L . . esults not correctly transcribed to i i i
based on clinical evidence or published criteria.! The International Society for Laboratory Hematology 1 sl maiat eety Iftl;,'s PlOOd film v;/f)re.refer(rietd ftohr rev:jew, Wouhld d Yvrlgten or verbal
. . . . . . . reliminary report be issued to the ordering physician
(www.islh.org) has published consensus guidelines recommending slide review for a first time Failed to remove the cells from Abnormal X AL S
absolute lymphocytosis (adults >5.0 X 10°/L, >7.0 X 10°/L in children <12 years old), and atypical/ 1 :_ympr:\ocytes S”fd include with reactive Yes 163 94
: . 1 . . : . ymphocytes before reporting No 5 3
variant lymphocyte or blaet flaggoing. The ablh.ty to .dlffere.ntmte bereen reac.tlve.(non-r.leoplastlc) 5 Other NO response - -
lymphocytes and neoplastic lymphocytes, during slide review can aid 1n a rapid diagnosis, and may be
crucial for initiating prompt therapeutic interventions. Figure 1. Reporting of reactive vs. neoplastic Figure 4. Marked variation in the Figure 7. Rare reactive lymphocyte with
. . . . . : lymphocyte morphology, indudin more prominent nucleoli, not to be
The Quality Management Program—TI.aboratory Services (QMP-LS) provides proficiency testing s lasts Ia)r’gepreaii’:ve IymI:)hoq?t‘;sla:\: s:ngll mistake'r)l forlablast :ecll orla lymphoma
for peripheral blood morphology. A recent survey (November 2013) demonstrated some laboratories i = lymphocytes. (Wright-Giemsa, original cell. (Wright-Giemsa, original
experienced difficulties distinguishing reactive lymphocytes from neoplastic lymphocytes. This poster magpnification 100 oil immersion). magnification 100 oil immersion).

illustrates a summary of the data obtained from the survey.
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QMP-LS distributed a peripheral blood smear obtained from a patient sample diaghosed with &7.2% Neoplasti

infectious mononucleosis to assess laboratory performance on white blood cell (WBC) differential No ndication of reactive

and descriptive morphology. Laboratories were provided with a typical clinical history of a young Figure 5. Reactive lymphocytes (10-

adult presenting with fever and sore throat. The laboratory data including the leukocyte count of lfs im in diameter) are characterized Figure 8. Reactive lymphocytes with
9 . .. . . . . y their wide range of morphologlcal p|asmacyto|d morph0|ogy

10.9 X 10”/1. was provided (Table 1). The monospot result (positive) was not provided. Figure 2. Reference diagnostic statements appearance within the same

peripheral blood film. These cells are
reacting to an abnormal stimulus

and are frequently increased in viral
illness such as Epstein-Barr virus

infection (infectious mononucleosis).

Results

A total of 162/173 (94%) of participating laboratories included reactive lymphocytes in their WBC
differential count. Of these, 151 (87.2%) laboratories included only reactive lymphocytes in their
differential, and were assessed as having provided a correct differential (Figure 1).

L1 Infectious
mononucleosis

H Other viral
infection

M Peripheralizing
lymphoma

H Adult T-cell
leukemia/lymphoma

A total of 18 (10.5%) laboratories reported the presence of other abnormal WBC and were
assessed as having provided an incorrect differential. Two (1.2%) laboratories reported reactive
lymphocytes and blasts, and one (0.6%) laboratory reported both blasts and neoplastic lymphocytes.
Five (2.9%) laboratories reported neoplastic lymphocytes, 9 (5.2%) reported both reactive

Figure 9. Abnormal lymphocyte,
neoplastic are 8—30 pm in diameter
and exhibit a wide variety of
appearances. Any individual case

‘ . . . Figure 3. Laboratories submitting discordant : : tends to show a monotonous
lymphocytes and neoplastic lymphocytes, and 1 (0.6%) reported neither reactive lymphocytes nor findings investigations Figure 6. Rare reactive lymphocyte population of abnormal cells.
neoplastic lymphocytes. with clover-leaf like morphology, There are usually irregular nuclei,
. . . . eporing remcive not to be mistaken for a“flower nudeoli may be present, the
Additionally, four (2.3%0) laboratories commented that reactive lymphocytes were present, but did not ety cell” of adu'?' T-cel! Ieukemi.a/. nuclear:cytoplasmic ratio tends to be
include them as a separate category in the differential count. " Loboratorles reporting lymphoma. (Wright-Giemsa, original high and granules are rarely found.
Lymphocytes, neoplastic magnification 100x oil immersion)

Out of 173 laboratories, 157/163 (91%) reported a diagnosis (Figure 2). Reporting the diagnosis

from a peripheral blood film is voluntary and considered an educational component of the survey;
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Following the survey, responses are analyzed and participants are assessed based on assigned values ymphocytes

that are determined by expert laboratory value through use of confirmatory testing and/or medical
diagnosis of the testing-material donor and consensus value from participants. Conclusions

: 0 : : : :
In this survey, 18 (10.4%0) laboratories were assessed as having provided incorrect responses The results of this proficiency testing survey highlight challenges for the morphologic identification of reactive

for various reasons (Figure 3). These laboratories were required to submit a discordant findings lymphocytes (Figure 4-8) versus neoplastic lymphocytes (Figure 9) and reveals variation in laboratoties’ reporting practice.

investigation to identify the contributing causes and to perform root-cause analysis (Table 2). Counting reactive lymphocytes separately in the differential is a simple tool that can be implemented by laboratories to alert

Ten (5.7%) laboratories reported misidentification of blood cell morphology as a contributing cause clinicians of their presence and aid in a diagnosis. In most cases, the clinical context and morphologic appearance should

in their discordant findings investigation. Comments reported by laboratories included: enable the experienced reviewer to reliably differentiate reactive lymphocytes from neoplastic, but it 1s appreciated that in

the real working world this may on occasion be difficult.” In these situations, ancillary testing such as monospot and/or

* Limited exposure to abnormal morphologies atfects the ability of statf to remain experienced at flow cytometry immunophenotyping may be helpful.
morphological description and identification. Additional training and greater exposure to abnormal The review of a blood film can be an important tool for making the correct clinical diagnosis.” Laboratories should
morphologies would greatly benefit statf. have a process to ensure abnormalities found during review of a blood film get interpreted by appropriate laboratory

professionals and atre reported back to health-care providers.'>*

* 'The blast cells in question were not brought to the pathologist’s attention for review prior to

submitting the report. Further education in lymphocyte morphology and standardization of reactive lymphocyte reporting practice may be useful

tools for laboratories to implement.
* Although the lymphocytes were recognized as abnormal, the low frequency of exposure to these References
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report to the ordering physician (Table 3).



