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Background
At the crossroads between Europe and Asia, the Central
Asia Republics (CARs) have received increased (but in-
sufficient) attention from the international community
due to the political and economic significance of the
region. These countries – Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan and Uzbekistan – have faced
enormous challenges in establishing and stabilizing their
institutions since attaining independence in 1991, fol-
lowing the dissolution of the Soviet Union. Challenges
involve governance - as authority has transitioned from
highly standardized Soviet bureaucracies to more inde-
pendent political structures at regional, national, provin-
cial and local levels – and demographic. Although
overall population density is low, many men have left -
to work in Russia or elsewhere, leaving villages without
men; poverty by national standards is widespread in all
countries [1], particularly in rural areas; health care
systems are poor [2–6]; and a growing percentage of
the population is moving to cities to escape poverty

and adopting Western lifestyles and diets, creating
new health challenges.
Health care systems are changing but the traditional
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up in a national laboratory system and from the highest
levels of decision making down through the system.
The WHO quality management model organizes all la-

boratory activities into 12 quality system essentials
(QSEs) that serve as building blocks for coordinated and
interrelated activities. Each QSE must be addressed for
the overall goal of laboratory quality improvement to be
achieved [16]. Failure in even one of the QSEs can result
in inappropriate technical procedures.
Fundamental challenges to the quality of laboratory

tests in less-resourced countries are: 1) the lack of a la-
boratory management infrastructure and quality manage-
ment training curriculum that develops the competences
of laboratory managers and quality coordinators; 2) lack
of access to or knowledge of current international stan-
dards; and 3) an absence of national standard operating
procedures that are based on these standards. As a conse-
quence, there are significant quality gaps in laboratories of
resource-limited countries relative to international stan-
dards. For example, these laboratories often find it very
difficult to hire qualified medical technologists who are
trained to follow established testing algoritms and quality
control protocols, specific guidelines, workplace health
regulations and instrument maintenance controls. In
addition, there are few resources to conduct periodic com-
petency testing and continuing education to assure that
technologists retain core knowledge of authorized proce-
dures and remain abreast of international and national
standards.
To close these quality gaps, it will be important for de-

veloping countries and donor organizations to focus on
implementing tools that assist laboratories to adopt
QMS models that begin to address each of the QSEs.

Equipment management in resource-limited countries
Against this backdrop of need in countries with limited
resources, the QSE that deals with equipment manage-
ment and maintenance deserves special attention. Much
of the laboratory equipment in developing countries, in-
cluding the CARs, is donated by international aid orga-
nizations, or purchased with their funds. However, it is
rare that funds are included to maintain equipment in a
state necessary to produce reliable test results. In
addition, there are few standardized indicators with
which donor organizations can assess developing coun-
tries on how well they address equipment management
and maintenance. Based upon the ISO, CLSI, and WHO
guidelines [21], equipment management systems should
be characterized by formal policies, processes and proce-
dures for selection, qualification, validation, mainten-
ance, calibration, troubleshooting, decommission and
record keeping [15, 21]. These systems ensure that a la-
boratory selects equipment that meets its needs; main-
tains it in a state that produces reliable test results; and

documents its processes sufficiently for internal and exter-
nal oversight. This approach has become common and
has been implemented successfully in highly-resourced
countries during the last 20 years. In contrast, few devel-
oping countries, including the CARs, have developed
these quality management systems for effective laboratory
equipment management.

Management of laboratory equipment
The following sections describes the management of la-
boratory equipment in the four Central Asian countries
of Kazakhstan, Uzbekistan, Tajikistan and Kyrgyzstan
(while differences exist in laboratory services between
the individual CARs, there are enough similarities
among their QMSs that they can be compared as a
group) and compares them to CLSI standards [21] for:
selecting appropriate equipment; performing installation
qualification; and using, calibrating, and maintaining
equipment according to established schedules and pro-
cesses based on the international, national, and accredit-
ation requirements. The CLSI guideline developed in
line with ISO 15189 provides very specific guidance on
equipment management.

Quality management systems in Central Asian countries
The overall laboratory QMS, which had been centralized
from Moscow during the existence of the USSR, was not
maintained during the period immediately after inde-
pendence. After independence, the Ministry of Health
(MOH) of each CAR gained oversight of laboratory ser-
vices. But, the Constitution of each CAR left the author-
ity for coordination of equipment management, which is
one of the main part of QMS, to National Institute for
Standards and Metrology (NISM). It is the responsibility
of Metrology (NISM) to verify the required measure-
ment accuracy and the functioning of the measuring sys-
tem at defined intervals according to manufacturer’s



gap is in including the lack of equipment management in
laboratory services and the regulation of laboratories in the
private sector.

Laboratory equipment management (EM) in CARs
CLSI document QMS13-A [21] provides recommenda-
tions for criteria and methods used in all operations that
occur during the typical lifecycle of laboratory equip-
ment, including selection, identification, validation,
reverification, testing, and decommission. The guideline
describes each of these operations and includes many
sample forms and templates for use in documenting all
aspects of the equipment life-cycle.
In the CLSI QMS13-A [21] guideline, laboratory

equipment can be classified into two major categories:
general laboratory equipment and laboratory instrumen-
tation. General laboratory equipment is that which can
be used in various laboratory settings or methods, while
laboratory instrumentation is used to produce measure-
ments in a specific examination/analytical system or
method (Table 2). The distinction is useful. General la-
boratory equipment is often used for many purposes,
and does not need frequent calibration or careful quality
control. Laboratory instrumentation is used for more
intricate and dedicated tasks, and does need frequent
calibration and careful quality control. As equipment
management includes both categories, in the following
we use the term “Equipment” to refer to both.
Below, the framework of QMS13-A [21] is used to

compare equipment management systems in CAR la-
boratories with those in the United States (Table 3).

Planning for acquisition and implementation of new
equipment
Clinical and research laboratories in CAR are authorized to
provide plans for the need for new equipment (Table 3).
These plans, which include technical descriptions and esti-
mates of the cost of requested equipment, must be signed
by directors of the government organizations that oversee
the laboratories, and then must be sent to the MOH, where
the purchase of equipment is centralized. The purchasing
of equipment by the MOH can be time consuming and is
often dependent on funds provided by donors and develop-
ment partners, which tend to reflect their particular inter-
ests. In some countries of Central Asia, equipment to be
purchased must be included in the State System Register.
In contrast, the acquisition of new equipment in the
USA is entrusted to the individual laboratory or
healthcare organization and is carried out through man-
agement of the organization’s yearly laboratory capital
budget. A common flexible practice in the United States,
but not in the CARs, is to enter into leasing agreements
with manufacturers rather than purchase equipment (such
as chemistry, hematology, blood culture or antimicrobial



purchase of equipment that will not be maintained and
also that will become obsolete.

Equipment validation plan
A validation plan is essential to ensure that equipment
functions as intended in daily work [21]. In the US,
CLIA regulations require that validation be performed
by the laboratory using the equipment. Initial validation
must include an assessment of each test method per-
formed on the equipment for the following parameters:
precision (within- and between-run reproducibility); ac-



instruments are operational, resulting in receipt of an
NISM certificate. In general, the NISM do not have en-
gineers with knowledge for calibration verification for
recently purchased equipment such as PCR machines,
readers, and cell counters. An NISM certificate is the
sole requirement for continued operation in a laboratory,
and laboratory directors have determined that calibration
verification by distributors of the manufacturer is not ne-
cessary. Local distributors for the manufacturer provide free
maintenance service only for a limited period, after which
service contracts with laboratories need to be renewed. In
practice, these contracts ar



component of the initial purchase price. Some laborator-
ies have long-term contracts with local vendors for
maintenance, but solely for broken equipment or re-
placement of critical parts. These contracts do not in-
clude scheduled periodic maintenance and calibration
verification of equipment due to the lack of guidelines
for equipment management. When the first year of free
service ends, a continuing service agreement is generally
not purchased due to budgetary constraints. As a conse-
quence, damaged equipment in the CARs commonly re-
mains unrepaired for lengthy periods of time.

Decommissioning of equipment
According to QMS13-A [21] decommissioning equip-
ment involves a process to ensure the equipment meets
the health and safety requirements for the equipment’s
next use, such as reassignment to another facility or final
disposition to an approved recycling/disposal center.
Decommissioning requirements vary according to



only one part of an overall approach to achieving com-
prehensive quality management in CAR laboratories, it
is an essential part.

1. A decision can be made within Ministries of Health
that quality assurance of laboratory services must
be improved and a national or international quality
standard adopted.

2. A Laboratory Quality Unit can be established within
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