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The Cell Surface Marker CD57
CD57 is a glycoprotein present on the surface of human NK 
cells [12] associated with a functionally discrete NK subset [13, 
14]. CD57+ NK cells are highly cytotoxic, and their presence is 
viewed as beneficial in several conditions. Compared with their 
CD57- sisters, CD57+ NK cells proliferate poorly but retain higher 
Interferon-gamma secretion and aggressive killing capability 
[15]. The levels of CD57+ NK cells rise in a broad range of viral 
infections [16 - 19] and are with favorable outcomes in a range 
of tumor types [20 - 23]. A lack of or reduction in the number 
of these cells may indicate a reduced capacity of the patient 
to elicit these important cells’ protective functions, allowing the 
persistence of chronic infections.

CD57+ NK Cells in Lyme Disease
In 2001, a published study suggested that CD57+ NK cells may 
indeed play a role in Lyme disease [24], particularly persistent 
(i.e., chronic) disease. They defined CD57+ NK cells as CD57+ cells 
that lacked the CD3 T-cell marker. The authors studied a group 
of 73 patients with chronic Lyme Disease. The patients were all 
diagnosed with Lyme Disease according to CDC criteria [25]. The 
chronic Lyme Disease patients had symptoms that persisted for 
between 3 months and 15 years, including musculoskeletal and 
neurologic symptoms. After the initiation of antibiotic therapy in 
this group, CD57 testing was performed.  As a control group, ten 
patients with acute Lyme disease were tested for CD57. Within 
one month of a tick-bite, all met the criteria for acute disease, 
including the presence of the signature bullseye rash. CD57 
testing was performed by flow cytometry.

Examination of the acute disease patients and a group of non-
Lyme controls established a baseline range of 60 - 262 CD57+ 
NK cells per microliter of whole peripheral blood. Chronic 
Lyme Disease patients examined before antibiotic treatment 
showed much lower levels of these cells (range: 0 - 54 per 
microliter, n=31). Levels rose as treatment progressed (range: 
15 - 149 per microliter, n=37). After the conclusion of treatment 
(range: 96 - 340 per microliter, n=5), they were indistinguishable 
from the acute disease patients. The authors reported that the 
significantly diminished CD57+ NK cells in chronic Lyme Disease 
patients were restored as treatment progressed and concluded. 
In patients where symptoms persisted despite treatment, CD57+ 
NK cell levels remained low. A case report showed that this could 
persist over as much as 10-years of relapsing-remitting chronic 
Lyme Disease [26].

CD57+ NK Cell Testing in Lyme Disease
CD57+ cells may present at low levels in several conditions, 
including other chronic infections (such as Chlamydial and 
Mycoplasmal Infections [27]) and chronic fatigue syndrome [28]. 
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Summary
CD57 is a cell-surface marker on Natural Killer (NK) cells whose 
expression has been associated with chronic symptoms in Lyme 
Disease. Patients presenting with persistent symptoms after a 
primary diagnosis of Lyme Disease often show lower than normal 
expression of CD57 on their NK cells. It has also been reported that 
reinitiation of treatment for Lyme Disease is accompanied by a rise 
in CD57 levels when symptoms improve. The MDL CD57 test by flow 
cytometry offers a straightforward method to monitor a patient’s 
CD57 levels. It may be helpful in the assessment of treatment 
options and progress when chronic Lyme Disease is suspected.

Lyme Disease
Lyme Disease is an emergent condition caused by infection with 
the spirochete Borrelia burgdoferi [1] and, more recently, other 
Borrelia species [2], following a bite by any one of a range of 
Ixodes ticks. Lyme Disease is reported to be the most commonly-
diagnosed tickborne disease in the United States [3]. Acute Lyme 
Disease often presents with a typical and prominent “bullseye” rash 
and is responsive to antibiotic treatment. However, in some cases, 
and for reasons that are not fully defined, patients may go on to 
develop prolonged symptoms that include arthralgias, fatigue, 
and a range of neurologic and musculoskeletal symptoms; these 
may develop over months to even years after the initial infection 
[4]. Despite a greater awareness of this problem [5], solutions have 
not been forthcoming.

Flow Cytometry
Flow cytometry can categorize cells in the immune system into 
different lineages and functional status. For example, the various 
cell types (such as T-cells, B-cells, and monocytes) can be 
quantified and then further interrogated to determine whether 
they are activated or quiescent. This technique monitors the 
behaviors of certain lymphoid malignancies [6] and levels of the 
CD4+ (helper) T-cell population in HIV infection [7]. Accurate, 
reliable, and reproducible, Flow Cytometry can provide insight 
into changes in immune cell populations in individuals over time, 
as well as changes in disease or infection status.

Natural Killer Cells
NK cells are innate immune cells at the forefront of our initial 
protection from disease. Although often studied in relation to 
tumors [8] and viral infections [9], they play an important role in the 
immune response to intracellular bacterial or parasitic infection, 
too [10]. They also have a key role in protection from and patient 
response to the Lyme Disease pathogen Borrelia burgdorferi [11].
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It is critically important that this test be used only in conjunction 
with a confirmed primary diagnosis of Lyme Disease or as a 
supplementary investigative test run in association with a test likely 
to reveal a primary Lyme Disease diagnosis, such as a test for IgM 
or IgG antibodies against Borrelia burgdoferi antigens, the cross-
reactive C6 peptide, and in addition to the Lyme Disease Western 
Blot test.

Testing for cross-reactive responses, such as those to EBV, may be 
considered. If the infection is suspected to be recent, PCR tests 
for the presence of the Borrelia burgdoferi organism may also be 
considered.

Within that context, a patient suspected of having chronic Lyme 
Disease and presenting with lower-than-expected numbers of 
CD57+ NK cells may be responsive to antibiotic therapy, as per the 
work of Stricker and colleagues [24].

The MDL CD57+ NK Cell Testing
MDL has developed an assay by Flow Cytometry for the detection 
of CD57+ NK cells. Test 1803 Immune Deficiency Assay with CD57 
by Flow Cytometry requires a minimum of 5mL of peripheral whole 
blood drawn into a lavender-top (EDTA) tube. The test is not 
available on serum or plasma. Specimens should be submitted to 
MDL for testing within 24 hours of collection.

In this assay, peripheral blood cells are first stained with the 
cell surface marker CD45 to identify lymphocytes and then 
subsequently stained with CD3, CD16, and CD56. NK cells are CD3-
, CD16+ CD56+. These cells are then stained with CD57. The total 
number of CD57+ NK cells (i.e., CD3-, CD16+. CD56+, CD57+) per 
microliter of whole blood is calculated and reported. 

Result Interpretation
CD57+ NK cell test results indicate the number of cells per microliter 
of whole blood sent for analysis which is compared to a reference 
range.

Reference Range:  
60 - 360 per CD57+ NK cells per microliter

Value Interpretation
<60 Low

60 – 360 Normal

>360 High

Chronic Lyme Disease patients may present with a “Low” result, 
but are very unlikely to present with a “High” result.

Chronic Lyme Disease patients presenting with fewer than 60 cells 
per microliter will be indicated as “Low” on your MDL CD57+ NK 
cell results. Patients reporting higher than expected numbers of 
CD57+ NK cells may require referral to a hematologist.

Treating CD57+ NK Cell “Low” Chronic 
Lyme Disease Patients
Providers should follow and regularly review current CDC treatment 
guidelines. CD57+ NK cell testing is not a stand-alone primary 
diagnostic test for Lyme disease or any other disease or condition. 
The responsibility for its use in treatment decisions lies with the 
physician. CDC guidelines for treating Lyme Disease can be found 
at https://www.cdc.gov/lyme/index.html. 

Medical Diagnostic Laboratories, L.L.C. • www.mdlab.com • 877.269.0090

REFERENCES:
1 Steere AC. 2001. Lyme Disease. N Engl J Med  345:115 - 145.
2 Koetsveld J, et al. 2020. Borrelia miyamotoi infection leads to cross-

reactive antibodies to the C6 peptide in mice and men. Clin Micro 
Inf  26:513.e1.

3 Evans J. 1999. Lyme Disease.  Curr Opin Rheumatol 11:281.
4 Pfister HW, et al.  1994. Lyme borreliosis: basic science and clinical 

aspects.  Lancet  343(8904):1013-6.
5 Cameron DJ, et al. 2014. Evidence assessment and guideline rec-

ommendations in Lyme Disease: the clinical management of known 
tick bites, erythema migrans rashes and persistent disease.  Expert 
Rev Anti Infect Ther 12(9):1103-35.

6 Gupta R, et al. 2004.  Flow cytometric analysis of CD5+ B cells: a 
frame of reference for minimal residual disease analysis in chronic 
lymphocytic leukemia. Am J  Clin Pathol 121(3):368-72.

7 Barnett D, et al. 2008. CD4 immunophenotyping in HIV infection. Nat 
Rev Microbiol  6(11 Suppl):S7-15.

8 Wu S, et al. 2020. Natural Killer cells in cancer biology and therapy. 
Molec Cancer 19(1):120.

9 Lodoen MB, Lanier LL. 2005. Viral modulation of NK cell immunity. Nat 
Rev Microbiol  3(1):59-69.

10 Horowitz A, et al. 2011. Activation of natural killer cells during micro-
bial infections.  Front Immunol 2:88.

11 Katchar K, et al. 2013. Natural killer cells and natural killer T-cells in 
Lyme arthritis. Arthritis Res Ther 15(6):R183.

12 Abo T, Balch CM. 1981. A differentiation antigen of human NK and 
K cells identified by a monoclonal antibody HNK-1. J Immunol  
127(3):1024-9.

13 Lanier LL, et al. 1983. Subpopulations of human natural killer cells 
defined by expression of the Leu-7 (HNK-1) and Leu-11 (NK-15) anti-
gens. J Immunol  131(4):1789-96.

14 Neilsen CM, et al. 2013. Functional significance of CD57 expression 
on human NK cells and relevance to disease. Front Immunol  4:422

15 Lopez-Vergès S, et al. 2010. CD57 defines a functionally distinct pop-
ulation of mature NK cells in the human CD56dimCD16+ NK-cell sub-
set.  Blood 116(19):3865-3874.

16 Lopez-Vergès S, et al. 2011. Expansion of a unique CD57+NKG2Chi 
natural killer cell subset during acute human cytomegalovirus infec-
tion. Proc Natl Acad Sci 108(36):14725-32.

17 Gratama JW, et al. 1988. Flow cytometric and morphological studies 
of HNK1+ (Leu7+)  lymphocytes in relation to cytomegalovirus 
carrier status. Clin Expl Immunol 74(2):190-195.

18 Foley B, et al. 2012. Cytomegalovirus reactivation after allogeneic 
transplantation promotes a lasting increase in educated NKG2C+ 
natural killer cells with potent function.  Blood  119(11):2665-74.

19 Foley B, et al. 2012. Human cytomegalovirus (CMV)-induced mem-
ory-like NKG2C(+) NK cells are transplantable and expand in vivo in 
response to CMV antigen. J Immunol 189(10):5082-8.

20 Sorskaar D, et al. 1989. Increased natural killer cell activity and num-
bers of Leu-7 and Leu-11b (CD16)-positive cells in the bone marrow 
of children in remission from acute lymphoblastic leukemia. Scand J 
Immunol  29(1):65-72.

21 Adachi W, et al. 1990. Immune-competent cells of regional lymph 
nodes in colorectal cancer patients: II. Immunohistochemical analy-
sis of Leu-7+ cells. J Surg Onco 45(4):234-241.

22 Park MH, et al. 2012. High expression of CX3CL1 by tumor cells cor-
relates with a good prognosis and increased tumor-infiltrating CD8+ 
T cells, natural killer cells and dendritic cells in breast carcinoma. J 
Surg Oncol 106(4):386-392.

23 Lv L, et al. 2011. The accumulation and prognosis value of tumor-
infiltrating IL-17 producing cells in esophageal squamous cell carci-
noma. PLoS One 6(3):e18219.

24 Stricker RB, Winger EE.  2001. Decreased CD57 lymphocyte subsets in 
patients with chronic Lyme disease. Immunol Letts 76(1):43-48.

25 Centers for Disease Control and Prevention. Surveillance for Lyme 
Disease, US, 1992 - 1998, MMWR 2000, 49(SS03):1-11.

26 Stricker RB, et al. 2002.  Longterm decrease in the CD57 lymphocyte 
subset in a patient with chronic Lyme disease. Ann Agric Environ 
Med 99(1):111-3.

27 Focosi D, et al. 2010. CD57+ T lymphocytes and functional immune 
deficiency. J Leuk Biol  87(1):107-16.

28 Espinosa P, Urra JM.  2019. Decreased expression of CD57 Molecule 
in T lymphocytes of patients with chronic fatigue syndrome. Mol Neu-
robiol  56(9):6581-6585.

�C�L�I�N�I�C�A�L
�D�I�A�G�N�O�S�T�I�C�S

�A�	�D�I�V�I�S�I�O�N�	�O�F

�T�M


