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I. Policy Description 

 

Flow cytometry is a technique for live cell analysis that measures optical light scattering features to 

determine physical characteristics.1 This instrument is beneficial for calculating the number of cells in a 

biologic sample, as well as for measuring cellular properties, such as size, shape, viability, and 

granularity.2 Flow cytometry may also be used for diagnostic and prognostic purposes when monitoring 

certain diseases, and for identifying the presence of specific biomarkers. 

Flow cytometry-derived DNA content can be used for cell cycle analysis to estimate the percentages of a 

cell population in the various phases of the cell cycle; it can also be used with other reagents to analyze 

only the S-phase. An S-phase fraction (SPF) is an assessment of how many cells are actively synthesizing 

DNA.3 It is used as a measure of cell proliferation, particularly for cancer.4 A high SPF value is indicative 

of rapid cancer growth.5 

For guidance on flow cytometry in minimal residual disease (MRD), please see AHS-M2175-Minimal 

Residual Disease (MRD). 

II. Indications and/or Limitations of Coverage 

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of the 

request. Specifications pertaining to Medicare and Medicaid can be found in the “Applicable State and 

Federal Regulations” section of this policy document. 

1) Flow cytometry immunophenotyping of cell surface markers MEETS COVERAGE CRITERIA for 

any of the following conditions: 

a) For individuals with cytopenias, lymphomas, leukemia, myeloproliferative and 

lymphoproliferative disorders, or myelodysplastic syndrome. 

b) For B-cell monitoring for immunosuppressive disorders. 

c) For T-cell monitoring for HIV infection and AIDS. 

d) For individuals with mast cell neoplasms. 

e) For individuals with paroxysmal nocturnal hemoglobinuria. 
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f) For preoperative or post-operative monitoring of individuals who will undergo or who have 

undergone organ transplantation. 

g) For individuals with plasma cell disorders. 

h) For individuals with primary immunodeficiencies (PIDs). 

i) For individuals with primary platelet disorders (non-neoplastic). 

j) For individuals with red cell and white cell disorders (non-neoplastic). 

2) The following reimbursement limitations will apply for flow cytometry: 

a) For flow cytometric immunophenotyping for the assessment of potential hematolymphoid 

neoplasia, use codes 88184-88189. 

b) Code 88184 should be used for the first marker, per specimen, and is reimbursable up to a maximum 

of two units per date of service. 

c) Code 88185 should be used for each additional marker and is reimbursable up to a maximum of 35 

units, per date of service. 

d) In patients with a neoplasm with an established immunophenotype, subsequent tests for that 

neoplasm should be limited to diagnostically relevant markers. 

e) Codes 88187, 88188, and 88189 should not be used together for a single specimen in any 

combination.  

f) Codes 88187, 88188, and 88189 are reimbursed at one unit per specimen, with a maximum of two 

specimens allowed per date of service. 

g) Codes 88184-88189 should not be used in conjunction with codes 86355, 86356, 86357, 86359, 

86360, 86361, 86367. 

h) Use codes 86355, 86357, 86359, 86360, 86361, or 86367 for cell enumeration. These codes are 

reimbursable as single units only. 

The following does not meet coverage criteria due to a lack of available published scientific literature 

confirming that the test(s) is/are required and beneficial for the diagnosis and treatment of an individual’s 

illness. 

3) Measurement of flow cytometry-derived DNA content (DNA Index) or cell proliferative activity (S-

phase fraction or % S-phase) for prognostic or therapeutic purposes in the routine clinical management 

of cancers DOES NOT MEET COVERAGE CRITERIA. 

III. Applicable State and Federal Regulations 

DISCLAIMER: If there is a conflict between this policy and any relevant, applicable government policy 

for a particular member [e.g., Local Coverage Determinations (LCDs) or National Coverage 

Determinations (NCDs) for Medicare and/or state coverage for Medicaid], then the government policy 

will be used to make the determination. For the most up-to-date Medicare policies and coverage, please 
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visit the Medicare search website https://www.cms.gov/medicare-coverage-database/search.aspx. For the 

most up-to-date Medicaid policies and coverage, visit the applicable state Medicaid website. 

Food and Drug Administration (FDA) 

Many labs have developed specific tests that they must validate and perform in house. These laboratory-

developed tests (LDTs) are regulated by the Centers for Medicare and Medicaid (CMS) as high-

complexity tests under the Clinical Laboratory Improvement Amendments of 1988 (CLIA ’88). LDTs are 

not approved or cleared by the U. S. Food and Drug Administration; however, FDA clearance or approval 

is not currently required for clinical use. 

IV. Applicable CPT/HCPCS Procedure Codes 

CPT Code Description 

86355 B cells, total count 

86356 

Mononuclear cell antigen, quantitative (eg, flow cytometry), not otherwise specified, each 

antigen 

86357 Natural killer (NK) cells, total count 

86359 T cells; total count 

86360 T cells; absolute CD4 and CD8 count, including ratio 

86361 T cells; absolute CD4 count 

86367 Stem cells (ie, CD34), total count 

88182 Flow cytometry, cell cycle or DNA analysis 

88184 

Flow cytometry, cell surface, cytoplasmic, or nuclear marker, technical component only; 

first marker 

88185 

Flow cytometry, cell surface, cytoplasmic, or nuclear marker, technical component only; 

each additional marker (List separately in addition to code for first marker) 

88187 Flow cytometry, interpretation; 2 to 8 markers 

88188 Flow cytometry, interpretation; 9 to 15 markers 

88189 Flow cytometry, interpretation; 16 or more markers 

Current Procedural Terminology© American Medical Association. All Rights reserved. 

Procedure codes appearing in Medical Policy documents are included only as a general reference tool 

for each policy. They may not be all-inclusive. 

V. Evidence-based Scientific References 

1. Adan A, Alizada G, Kiraz Y, Baran Y, Nalbant A. Flow cytometry: basic principles and applications. 

Crit Rev Biotechnol. 2017;37(2):163-176. doi:10.3109/07388551.2015.1128876 

https://www.cms.gov/medicare-coverage-database/search.aspx
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2. Verbsky J, Routes J. Flow cytometry for the diagnosis of primary immunodeficiencies. Updated 

October 26, 2023. https://www.uptodate.com/contents/flow-cytometry-for-the-diagnosis-of-primary-

immunodeficiencies 

3. UIHC. Cancer diagnostic tests and blood tests word list. https://uihc.org/health-topics/cancer-

diagnostic-tests-and-blood-tests-word-list 

4. Pinto AE, André S, Soares J. Short-term significance of DNA ploidy and cell proliferation in breast 

carcinoma: a multivariate analysis of prognostic markers in a series of 308 patients. Journal of 

Clinical Pathology. 1999;52(8):604. doi:10.1136/jcp.52.8.604 

5. ACS. Breast Cancer Ploidy and Cell Proliferation. Updated November 8, 2021. 

https://www.cancer.org/cancer/breast-cancer/understanding-a-breast-cancer-diagnosis/ploidy-and-

cell-proliferation.html 

6. Brown M, Wittwer C. Flow cytometry: principles and clinical applications in hematology. Clin 

Chem. 2000;46(8 Pt 2):1221-9. https://pubmed.ncbi.nlm.nih.gov/10926916/ 

7. Robinson JP, Roederer M. HISTORY OF SCIENCE. Flow cytometry strikes gold. Science. 

2015;350(6262):739-40. doi:10.1126/science.aad6770 

8. McKinnon KM. Flow Cytometry: An Overview. Curr Protoc Immunol. 2018;120:5.1.1-5.1.11. 

doi:10.1002/cpim.40 

9. Finak G, Langweiler M, Jaimes M, et al. Standardizing Flow Cytometry Immunophenotyping 

Analysis from the Human ImmunoPhenotyping Consortium. Sci Rep. 2016;6:20686. 

doi:10.1038/srep20686 

10. Maguire O, Tario JD, Jr., Shanahan TC, Wallace PK, Minderman H. Flow cytometry and solid organ 

transplantation: a perfect match. Immunol Invest. 2014;43(8):756-74. 

doi:10.3109/08820139.2014.910022 

11. Johnson DB, Dahlman KH, Knol J, et al. Enabling a Genetically Informed Approach to Cancer 

Medicine: A Retrospective Evaluation of the Impact of Comprehensive Tumor Profiling Using a 

Targeted Next-Generation Sequencing Panel. Oncologist. 2014;19(6):616-22. 

doi:10.1634/theoncologist.2014-0011 

12. Seckl MJ, Sebire NJ, Fisher RA, Golfier F, Massuger L, Sessa C. Gestational trophoblastic disease: 

ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up<sup>&#x2020;</sup>. 

Annals of Oncology. 2013;24:vi39-vi50. doi:10.1093/annonc/mdt345 

13. Horowitz NS, Eskander RN, Adelman MR, Burke W. Epidemiology, diagnosis, and treatment of 

gestational trophoblastic disease: A Society of Gynecologic Oncology evidenced-based review and 

recommendation. Gynecologic Oncology. 2021;163(3):605-613. doi:10.1016/j.ygyno.2021.10.003 

14. Christensen K, Hulick, Peter. Basic genetics concepts: Chromosomes and cell division. Updated June 

5, 2024. https://www.uptodate.com/contents/basic-genetics-concepts-chromosomes-and-cell-division 

15. Van der Aa N, Cheng J, Mateiu L, et al. Genome-wide copy number profiling of single cells in S-

phase reveals DNA-replication domains. Nucleic acids research. 2013;41(6):e66. 

doi:10.1093/nar/gks1352 

16. Ermiah E, Buhmeida A, Abdalla F, et al. Prognostic value of proliferation markers: 

immunohistochemical ki-67 expression and cytometric s-phase fraction of women with breast cancer 

in libya. Journal of Cancer. 2012;3:421-31. doi:10.7150/jca.4944 

17. Ross JS. DNA ploidy and cell cycle analysis in cancer diagnosis and prognosis. Oncology (Williston 

Park, NY). 1996;10(6):867-82, 887; discussion 887-90. https://www.cancernetwork.com/view/dna-

ploidy-and-cell-cycle-analysis-cancer-diagnosis-and-prognosis 

https://www.uptodate.com/contents/flow-cytometry-for-the-diagnosis-of-primary-immunodeficiencies
https://www.uptodate.com/contents/flow-cytometry-for-the-diagnosis-of-primary-immunodeficiencies
https://uihc.org/health-topics/cancer-diagnostic-tests-and-blood-tests-word-list
https://uihc.org/health-topics/cancer-diagnostic-tests-and-blood-tests-word-list
https://www.cancer.org/cancer/breast-cancer/understanding-a-breast-cancer-diagnosis/ploidy-and-cell-proliferation.html
https://www.cancer.org/cancer/breast-cancer/understanding-a-breast-cancer-diagnosis/ploidy-and-cell-proliferation.html
https://pubmed.ncbi.nlm.nih.gov/10926916/
https://www.uptodate.com/contents/basic-genetics-concepts-chromosomes-and-cell-division
https://www.cancernetwork.com/view/dna-ploidy-and-cell-cycle-analysis-cancer-diagnosis-and-prognosis
https://www.cancernetwork.com/view/dna-ploidy-and-cell-cycle-analysis-cancer-diagnosis-and-prognosis


  Policy 

       

 

Reimbursement Policy        
 

 

BlueCross BlueShield of Tennessee, Inc., Independent Licensee of the Blue Cross Blue Shield Association. 

   
  

  Page 5 of 7 

18. Mangili G, Montoli S, De Marzi P, Sassi I, Aletti G, Taccagni G. The role of DNA ploidy in 

postoperative management of stage I endometrial cancer. Annals of oncology : official journal of the 

European Society for Medical Oncology. 2008;19(7):1278-83. doi:10.1093/annonc/mdn041 

19. Pinto AE, Pires A, Silva G, Bicho C, Andre S, Soares J. Ploidy and S-phase fraction as predictive 

markers of response to radiotherapy in cervical cancer. Pathology, research and practice. 

2011;207(10):623-7. doi:10.1016/j.prp.2011.07.007 

20. Kenney B, Zieske A, Rinder H, Smith B. DNA ploidy analysis as an adjunct for the detection of 

relapse in B-lineage acute lymphoblastic leukemia. Leukemia & lymphoma. 2008;49(1):42-8. 

doi:10.1080/10428190701760052 

21. Bagwell CB, Clark GM, Spyratos F, et al. Optimizing flow cytometric DNA ploidy and S-phase 

fraction as independent prognostic markers for node-negative breast cancer specimens. Cytometry. 

2001;46(3):121-35. doi:10.1002/cyto.1097 

22. Gawrychowski J, Lackowska B, Gabriel A. Prognosis of the surgical treatment of patients with non-

small cell lung cancer (NSCLC)--relation to DNA ploidy. European journal of cardio-thoracic 

surgery : official journal of the European Association for Cardio-thoracic Surgery. 2003;23(6):870-

7; discussion 877. doi:10.1016/s1010-7940(03)00144-1 

23. Locker GY, Hamilton S, Harris J, et al. ASCO 2006 update of recommendations for the use of tumor 

markers in gastrointestinal cancer. Journal of clinical oncology : official journal of the American 

Society of Clinical Oncology. 2006;24(33):5313-27. doi:10.1200/jco.2006.08.2644 

24. Abraham RS, Aubert G. Flow Cytometry, a Versatile Tool for Diagnosis and Monitoring of Primary 

Immunodeficiencies. Clin Vaccine Immunol. 2016;23(4):254-71. doi:10.1128/cvi.00001-16 

25. Halder M, Nath S, Jha S. Flow Cytometry and Its Utility. Chromosome Structure and Aberrations. 

2017:109-126. https://link.springer.com/chapter/10.1007/978-81-322-3673-3_5 

26. Cosma A, Nolan G, Gaudilliere B. Mass cytometry: The time to settle down. Cytometry A. 

2017;91(1):12-13. doi:10.1002/cyto.a.23032 

27. Fromm JR, Thomas A, Wood BL. Flow cytometry can diagnose classical hodgkin lymphoma in 

lymph nodes with high sensitivity and specificity. Am J Clin Pathol. 2009;131(3):322-32. 

doi:10.1309/ajcpw3un9dyldspb 

28. Paiva B, Merino J, San Miguel JF. Utility of flow cytometry studies in the management of patients 

with multiple myeloma. Curr Opin Oncol. 2016;28(6):511-517. doi:10.1097/cco.0000000000000331 

29. Novikov ND, Griffin GK, Dudley G, et al. Utility of a Simple and Robust Flow Cytometry Assay for 

Rapid Clonality Testing in Mature Peripheral T-Cell Lymphomas. Am J Clin Pathol. 

2019;151(5):494-503. doi:10.1093/ajcp/aqy173 

30. Wang Z, Guo M, Zhang Y, et al. The applicability of multiparameter flow cytometry for the detection 

of minimal residual disease using different-from-normal panels to predict relapse in patients with 

acute myeloid leukemia after allogeneic transplantation. Int J Lab Hematol. 2019;41(5):607-614. 

doi:10.1111/ijlh.13070 

31. Jin J, Mao X, Zhang D. A differential diagnosis method for systemic CAEBV and the prospect of 

EBV-related immune cell markers via flow cytometry. Ann Med. 2024;56(1):2329136. 

doi:10.1080/07853890.2024.2329136 

32. Carloni S, Gallerani G, Tesei A, et al. DNA ploidy and S-phase fraction analysis in peritoneal 

carcinomatosis from ovarian cancer: correlation with clinical pathological factors and response to 

chemotherapy. OncoTargets and therapy. 2017;10:4657-4664. doi:10.2147/ott.s141117 

https://link.springer.com/chapter/10.1007/978-81-322-3673-3_5
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International Gynecological Cancer Society. 2019;doi:10.1136/ijgc-2018-000082 

34. Thomas G, Tr S, George SP, et al. Prognostic Implications of DNA Repair, Ploidy and Telomerase in 

the Malignant Transformation Risk Assessment of Leukoplakia. Asian Pac J Cancer Prev. 

2020;21(2):309-316. doi:10.31557/apjcp.2020.21.2.309 

35. Taniguchi K, Suzuki A, Serizawa A, et al. Rapid Flow Cytometry of Gastrointestinal Stromal 

Tumours Closely Matches the Modified Fletcher Classification. Anticancer Res. 2021;41(1):131-136. 

doi:10.21873/anticanres.14758 

36. Panwar S, Handa U, Kaur M, Mohan H, Attri AK. Evaluation of DNA ploidy and S-phase fraction in 
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37. He S, Zhang J, Wan T, Deng H, Li D. Ploidy status analysis in small cell lung cancer cells and its use 
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38. Rawstron AC, Kreuzer KA, Soosapilla A, et al. Reproducible diagnosis of chronic lymphocytic 

leukemia by flow cytometry: An European Research Initiative on CLL (ERIC) & European Society 
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40. Davis BH, Holden JT, Bene MC, et al. 2006 Bethesda International Consensus recommendations on 
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46. Cho KR, Cooper K, Croce S, et al. International Society of Gynecological Pathologists (ISGyP) 

Endometrial Cancer Project: Guidelines From the Special Techniques and Ancillary Studies Group. 

Int J Gynecol Pathol. 2019;38 Suppl 1(Iss 1 Suppl 1):S114-s122. 

doi:10.1097/pgp.0000000000000496 

VI. Revision History  

Revision Date Summary of Changes 

03/18/2026 Reviewed and Updated: Updated the background, guidelines and recommendations, and 

evidence-based scientific references. Literature review did not necessitate any 

modifications to coverage criteria. The following updates were made for clarity and 

consistency: 

CC2f edited for clarity 

CC2g edited to include 88184 and 88185 in the incompatibility to align with NCCI. 
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