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SUMMARY

NK cell degranulation

Mandate and nature of the request

A request for the introduction of a new assay into the Répertoire québécois et systeme
de mesure des procédures de biologie médicale (hereinafter referred to as the "
Répertoire ") was made by the Centre hospitalier universitaire Sainte-Justine (CHUSJ)
and transmitted to the Institut national d'excellence en santé et en services sociaux
(INESSS) through the assessment mechanism for new medical biology assays. The
mandate given is to assess the NK cell degranulation assay, measured by cytometry
using the CD107a marker. This is a functional assay for diagnostic screening to
determine the primary nature of hemophagocytic lymphohistiocytosis (HLH) in patients
with specific symptoms of this disease. Since this assay is not included in the Répertoire,
the Ministére de la Santé et des Services sociaux (MSSS) deems it necessary that the
usefulness of testing NK cell degranulation by measuring the CD107a marker be
assessed.

Methodology

The assessment process included a review of the scientific literature, a search of the grey
literature and consultations with experts and other stakeholders. The methodology was
designed around four assessment questions, including clinical validity, clinical utility,
organizational arrangements, and the economic impact of introducing the NK cell
degranulation assay into managing patients with HLH. A budgetary impact analysis
considering the costs associated with the introduction of the assay to the Répertoire was
also undertaken. Costs were projected over a three-year time frame from a health care
system perspective.

All scientific, contextual, and experiential data were interpreted and assessed using a
synthesis grid to guide the deliberative process of the Comité scientifique permanent
(CDP) — Approches Diagnostiques et dépistage for the development of
recommendations.

Assessment Background

HLH is characterized by increased production of activated immune cells (macrophages
and lymphocytes) and inflammatory cytokines.

There are two types of HLH:

e Primary HLH is related to a genetic etiology often in the form of autosomal
recessive inheritance (defect in genes associated with NK cell degranulation).



e Secondary or acquired HLH is non-genetic in origin and emerges from underlying
conditions such as infectious, autoimmune, rheumatologic, cancerous, or
metabolic diseases.

HLH diagnosis is based on a combination of clinical signs and laboratory findings
according to the classification criteria pre-established by the Histiocyte Society in the
HLH-2004 protocol. HLH is then diagnosed when five of the eight criteria of this protocol
are met. However, the major limitation of this protocol is that genetic testing is the only
diagnostic tool to identify primary HLH. Because of the medically lengthy response time,
genetic testing may delay the management of patients who might have primary HLH. The
treatment of primary HLH consists of allogeneic hematopoietic stem cell transplantation
in a patient. To date, NK cell degranulation is an assay that is not included in the
Répertoire. In its application for a new assay, the applicant laboratory mentioned that the
NK cell degranulation assay has been part of the diagnostic algorithm for primary HLH
used locally for the past five years. This assay replaced the CD8 T-cell degranulation
assay, which the requesting centre said was less sensitive, more time-consuming, and
more expensive. The proposed assay is a 36-hour short time delay assay conducted on
whole blood samples with an estimated weighted value of 579.34.

The proposed technique is to measure the difference between the percentages of NK
cells expressing the surface protein CD107a before and after activation.

Results

A total of five studies were included to assess clinical validity. The CD107a NK cell
degranulation assay identifies a subgroup of patients with a primary form of HLH. The
sensitivity and specificity of the assay range from 74% to 96% and 73% to 88%,
respectively. Positive predictive values ranged from 20.3% to 89%, while negative
predictive values ranged from 81% to 98.9% with an area under the curve ranging from
0.860 to 0.894. By coupling the NK cell degranulation assay with the perforin expression
assay, the ability to identify primary forms of HLH could be improved.

There are no published data to assess the clinical utility of the NK cell degranulation
assay. However, according to the experts consulted, it allows for the rapid identification of
patients with primary HLH and contributes to the prompt administration of appropriate
pharmacological treatment or to initiating the transplant process, particularly by
anticipating the search for a donor, since the patient's survival depends on it. This would
improve the patient's survival prognosis.

The guidelines consulted mention that the NK cell degranulation assay is a functional
assay that is better suited to the diagnostic screening of a primary HLH compared to
other such assays [NACHO, 2020; ASH, 2021; Hines et al., 2021].

No studies assessing the efficiency of the NK cell degranulation assay for the diagnostic
confirmation of primary HLH were identified. However, according to the scientific
literature and the experts consulted, the management of certain patients could be
optimized. However, the INESSS cannot conclude on the efficiency of the assay.



Considering that the NK cell degranulation assay would be in addition to the current
functional assays, additional costs of approximately $116K over the first three years are
envisaged.

Specific issues

The experts mainly emphasized the organizational issues related to making
appointments to take samples and the conditions for transporting them to the laboratory
at the requesting centre. According to the experts, the process of making an appointment
to take a sample is unfamiliar and complicated. The frequency and conditions of
transportation of samples to CHU Sainte-Justine should be optimized.

Recommendation

GENERAL RECOMMENDATION OF THE INESSS

In light of the findings, the INESSS recommends to the ministére that the assay be included in the
Répertoire only if the sample transfer process to the CHU Sainte-Justine is optimized.

Details accompanying the recommendation

The assay should be conducted by the centre that has the expertise to do so.
Since this is a laboratory developed assay, it will have to meet ISO 15189 requirements.

A consent form should be signed by the volunteer who provides a control sample to monitor
transportation and collection conditions.

The assay should be prescribed by a specialist involved in HLH management, or following consultation
with colleagues who have this expertise.
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