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Fetal Red Cell Detection; Approved Guideline

This document provides guidance for the quantitation of fetal red blood cells in blood and other biologic
fluids. The performance characteristics of various flow cytometric and microscopic assays are reviewed,
recommendations are made for control usage, and principles for distinction of F cells and fetal red cells
are discussed.

A guideline for global application developed through the NCCLS consensus process.
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NCCLS...

Serving the World’s Medical Science Community Through Voluntary Consensus

NCCLS is an international, interdisciplinary, nonprofit,
standards-developing, and educational organization that
promotes the development and use of voluntary
consensus standards and guidelines within the healthcare
community. It is recognized worldwide for the
application of its unique consensus process in the
development of standards and guidelines for patient
testing and related healthcare issues. NCCLS is based on
the principle that consensus is an effective and cost-
effective way to improve patient testing and healthcare
services.

In addition to developing and promoting the use of
voluntary consensus standards and guidelines, NCCLS
provides an open and unbiased forum to address critical
issues affecting the quality of patient testing and health
care.

PUBLICATIONS

An NCCLS document is published as a standard,
guideline, or committee report.

Standard A document developed through the consensus
process that clearly identifies specific, essential
requirements for materials, methods, or practices for use
in an unmodified form. A standard may, in addition,
contain discretionary elements, which are clearly
identified.

Guideline A document developed through the
consensus process describing criteria for a general
operating practice, procedure, or material for voluntary
use. A guideline may be used as written or modified by
the user to fit specific needs.

Report A document that has not been subjected to
consensus review and is released by the Board of
Directors.

CONSENSUS PROCESS

The NCCLS voluntary consensus process is a protocol
establishing formal criteria for:

e the authorization of a project
e the development and open review of documents

* the revision of documents in response to comments
by users

» the acceptance of a document as a consensus
standard or guideline.

Most NCCLS documents are subject to two levels of
consensus—“proposed” and “approved.” Depending on

the need for field evaluation or data collection, documents
may also be made available for review at an intermediate
(i.e., “tentative”) consensus level.

Proposed An NCCLS consensus document undergoes the
first stage of review by the healthcare community as a
proposed standard or guideline. The document should
receive a wide and thorough technical review, including an
overall review of its scope, approach, and utility, and a line-
by-line review of its technical and editorial content.

Tentative A tentative standard or guideline is made
available for review and comment only when a
recommended method has a well-defined need for a field
evaluation or when a recommended protocol requires that
specific data be collected. It should be reviewed to ensure its
utility.

Approved An approved standard or guideline has achieved
consensus within the healthcare community. It should be
reviewed to assess the utility of the final document, to
ensure attainment of consensus (i.e., that comments on
earlier versions have been satisfactorily addressed), and to
identify the need for additional consensus documents.

NCCLS standards and guidelines represent a consensus
opinion on good practices and reflect the substantial
agreement by materially affected, competent, and interested
parties obtained by following NCCLS’s established
consensus procedures. Provisions in NCCLS standards and
guidelines may be more or less stringent than applicable
regulations. Consequently, conformance to this voluntary
consensus document does not relieve the wuser of
responsibility for compliance with applicable regulations.

COMMENTS

The comments of users are essential to the consensus
process. Anyone may submit a comment, and all comments
are addressed, according to the consensus process, by the
NCCLS committee that wrote the document. All comments,
including those that result in a change to the document when
published at the next consensus level and those that do not
result in a change, are responded to by the committee in an
appendix to the document. Readers are strongly encouraged
to comment in any form and at any time on any NCCLS
document. Address comments to the NCCLS Executive
Offices, 940 West Valley Road, Suite 1400, Wayne, PA
19087, USA.

VOLUNTEER PARTICIPATION

Healthcare professionals in all specialties are urged to
volunteer for participation in NCCLS projects. Please
contact the NCCLS Executive Offices for additional
information on committee participation.
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Abstract

NCCLS document H52—Fetal Red Cell Detection, provides guidance for the performance of fetal red
blood cell (RBC) counting in blood and other human biologic samples. The various flow cytometric,
static cytometry, and microscopic methods for the detection of fetal RBCs are reviewed, with discussion
of the calibration, relative imprecision, and limitations of the various assays. Recommendations for the
proper use of quality controls for the assays are presented in the context of the medical and diagnostic
utility of the various methods. Additional topics discussed include screening assays for fetomaternal
hemorrhage and identification of F cells (HbF containing adult red blood cells) for assessment of
hemoglobinopathies and other hematopoietic diseases.

NCCLS. Fetal Red Cell Detection; Approved Guideline. NCCLS document H52-A (ISBN 1-56238-
452-X). NCCLS, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898, USA 2001.

THE NCCLS consensus process, which is the mechanism for moving a document through two or
more levels of review by the healthcare community, is an ongoing process. Users should expect
revised editions of any given document. Because rapid changes in technology may affect the
procedures, methods, and protocols in a standard or guideline, users should replace outdated editions
with the current editions of NCCLS documents. Current editions are listed in the NCCLS Catalog,
which is distributed to member organizations, and to nonmembers on request. If your organization is
not a member and would like to become one, and to request a copy of the NCCLS Catalog,
contact the NCCLS Executive Offices. Telephone: 610.688.0100; Fax: 610.688.0700; E-Mail:
exoffice@nccls.org; Website: www.nccls.org
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Suite 1400, Wayne, Pennsylvania 19087-1898, USA.
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Foreword

The detection and quantitation of fetal red blood cells (RBCs), like the reticulocyte count, are determined
by most clinical laboratories using manual microscopic visual methods. The performance of this assay has
been repeatedly shown to have poor precision and interlaboratory correlations, despite the fact that this
assay is a major determinant in the therapeutic administration of Rh immune globulin with fetomaternal
hemorrhage (FMH).'” Flow cytometric methods suitable for clinical practice have recently been
developed using antigenic differences or quantitative assessment of fetal hemoglobin (HbF) to distinguish
fetal RBCs from adult RBCs. These methods are more precise, less subjective, and require less of the
technologist’s time compared to the microscopic or Kleihauer-Braun-Betke assay.”"*

The principles, performance variability, and quality control of flow cytometric and static cytometry
methods are outlined in this guideline, along with the microscopic Kleihauer-Braun-Betke (KBB) and
rosette or agglutination screening assays. Sources of interferences and the relative limitations inherent
with each methodology are discussed. Even though the KBB method has limitations in precision,
sensitivity, and standardization, it will likely continue to be utilized in many clinical laboratories where a
less precise quantitation of FMH satisfies the clinical needs, lacking access to flow cytometry, and for
calibration of more automated methods. Hence, this guideline provides methodologic details on the KBB
method in an attempt to improve performance.

Many of the methods used to quantitate fetal RBCs for detection of FMH also identify nonfetal or adult
RBCs that contain lower levels of HbF, the so-called “F cells.” Recognition of F cells was formerly of
concern as a source of false-positive results with the KBB assay and in the evaluation of patients with
suspected hereditary persistence of HbF (HPFH)."”'® However, recognition of the therapeutic benefit of
increasing levels of F cells in hemoglobinopathies, such as sickle cell anemia, has recently increased the
interest in assays that allow quantitation of F cells."”*' Additionally, there is evidence that F-cell
quantitation may provide prognostic information in myelodysplastic syndrome.”*** Accordingly, this
proposed guideline provides a discussion of the challenges in standardizing F-cell counting methods, as
well as the importance in distinguishing F cells from fetal RBCs. The subject of fetal cell identification
for purposes of genetic testing, although a technologically challenging and potentially important area of
medical diagnosis,” is outside the scope of this document and is not discussed.

Key Words
Erythrocytes, erythropoiesis, F cells, fetal cells, fetal hemoglobin, fetomaternal hemorrhage, flow

cytometry, hematopoiesis, hemoglobinopathy, hemolytic disease of the newborn, maternal transfusion,
myelodysplastic syndrome, quality control, red cells, reference method, sickle cell anemia
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Fetal Red Cell Detection; Approved Guideline

1 Introduction

The motivation for developing this guideline was twofold: the advent of flow cytometric and other
automated methods for fetal red blood cell (RBC) detection and the desire to provide a document to assist
in the standardization and quality control of these new techniques. The limitations of the manual
microscopic visual counting method for fetal RBCs, the Kleihauer-Braun-Betke (KBB) or acid elution
technique are well documented,"” but given the therapeutic need for directing Rh immune globulin
(RhIG), administration in fetomaternal hemorrhage (FMH) and the lack of alternative methodology, this
method has lingered on in clinical practice. The arrival of flow cytometric and static cytometry
alternatives now promises to greatly improve the laboratory’s ability to more accurately detect and
enumerate fetal RBCs in FMH.®" These automated methodologies have the potential to more reliably
and reproducibly count F cells/nonfetal RBCs that contain lower levels of hemoglobin F (HbF), for which
a clinical need is becoming established.

This guideline reviews the performance characteristics of all available methods for fetal cell detection and
enumeration, cites sources of potential interference, and provides recommendations for quality control.

2 Standard Precautions

Because it is often impossible to know what might be infectious, all human blood specimens are to be
treated as infectious and handled according to “standard precautions.” Standard precautions are new
guidelines that combine the major features of “universal precautions and body substance isolation”
practices. Standard precautions cover the transmission of any pathogen and thus are more comprehensive
than universal precautions, which are intended to apply only to transmission of blood-borne pathogens.
Standard precaution and universal precaution guidelines are available from the U.S. Centers for Disease
Control and Prevention (Guideline for Isolation Precautions in Hospitals. Infection Control and Hospital
Epidemiology. CDC. 1996;Vol 17;1:53-80), (MMWR 1987;36[suppl 2S]2S-18S), and (MMWR
1988;37:377-382, 387-388). For specific precautions for preventing the laboratory transmission of blood-
borne infection from laboratory instruments and materials and for recommendations for the management
of blood-borne exposure, refer to the most current edition of NCCLS document M29—Protection of
Laboratory Workers from Occupationally Acquired Infections.

3 Scope

This document outlines the methodologies currently available and caveats for interpretation utilized in
fetal RBC counting. Included are manual microscopic screening and quantitative techniques and more
automated flow cytometric and static cytometric methods. Methods to ensure clinically acceptable
precision and accuracy in calibration and quality control are outlined. The KBB method is currently
designated the Class B reference method in this document, due to the anticipation that flow cytometric
methods based upon HbF detection by monoclonal antibodies will gain acceptance as the more
appropriate reference method, due to greater accuracy. The relationship to fetal RBC counting results and
therapeutic administration of RhIG in the treatment of FMH in Rh, or D antigen-negative women is also
provided. Although the enumeration of F cells is not the primary focus of this proposed guideline,
potential methods for F-cell counting are discussed, primarily in an effort to guide the subsequent
standardization of this clinically useful measurement.

An NCCLS global consensus guideline. °NCCLS. All rights reserved. 1
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