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The satus of HIV screening laboratories in
Ethiopia: achievements, problems encountered and
possible solutions
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Abstract
Objectives: To know the datus of HIV screening laboratories in different parts of the country, to
identify the mgor problems encountered and to suggest and recommend possble solutions to the
policy makers at different levels.
Materials and methods: Forty-two out of 74 government and non-government owned HIV
screening laboratories were supervised in December 2001. A cross sectiond study using a detailed
guestionnaire and an on-gSte observation /supervison to assess the technical issues, safety
procedures, laboratory management and other related issues to quality assurance was conducted.
These laboratories were sdected randomly and a least one laboratory from each region has been
included.
Results: Mog laboratories, 27(64.3%) were capable of performing ELISA and Rapid tests.
Magority of them (62%) do not follow a spedific tesing dgorithm, only in 50% were confirmatory
tets peformed, while 21% send ther specimen to the regiond Ilaboratories and the remaning
29% do not confirm ther results a dl. In only 29% of them were safety guiddines practiced. In
58.4% and 54.7% of them, there was a shortage of reagents and protective materids, respectively.
Problems related to maintenance, weak referrd system, poor laboratory management, lack of
follow-up resulting in delay of issuing resultsto dlients were identified.
Recommendations: It is suggested tha the problems of regiond laboratories should be dleviated
through collaborative gpproach among different stakeholders and there is a need to encourage
them to fully participae in NEQUAS. Strengthening in equipment and traned human resource,
and cdose follow-up of Regiond Laboratories, timely ordering of supplies and reagents, continuous
traning programs on HIV screening methods, quaity assurance and maintenance  were
recommended. [Ethiop.J.Health Dev. 2002;16(2):209-215]

Introduction accreditetion of the laboratories is largdy
Laboratory service is an essentid component dependent on the gppropriate infrastructure
of the hedth care. Diagnostic support for the  and technicd personnd.

invedtigation of epidemics and survellance of

endemic diseases cannot be successful  with The vdidity of a diagnogic test reault
out adequate and organised  laboratory produced in each laboratory is entirey
faclities and traned human resource (1,2). dependent on the qudity of the measures
Thus, the qudity of the work, the employed before, during and after each assay.
effectiveness, reputation and possibly even the Measures to control the qudity of the results in
an HIV diagnogic laboratory ae extremey
“Ethiopian Hedth and Nutrition Research important, because the consequences of ether
Inditute-Nationa  Referrd  Laboratory for  fdse podtive or fase negative results are huge
AIDS (EHNRI-NRLAQ, P.O. Box 1242, Addis (34). A good qudity assurance program can
Ababa, Ethiopig; EHNRI-Eho-Netherlands ~ monitor this. Qudity assurance is a process
AIDS Research Project (EHNRI-ENARP) whereby the qudlity of laboratory reports can




be guaranteed: producing the right result a the
right time on the right specimen from the right
patient with the right interpretation based on
correct reference data and equipment. This
helps to achieve a good laboratory standard (5
11). Qudity assurance includes quality control
and quaity assessment schemes and must be
supported  with  effective  safety  procedures,
decontamination and derilisation process and
equipment maintenance (12- 15).

Infection of HIV can only be confirmed with
serologicd and other tests such as culture,
antigen detection assays, polymerase chan
reaction (PCR), ec The reproducibility,
accuracy and rdiability of such diagnogtic
tests are however, very essentia for voluntary
counsdling and testing services (VCT), blood
donations and case management of individuds
and patients. For these reasons, a quality
assurance program practised in the laboratory

is highly important (3,10). In deveoping
countries where resources are often scarce,
problems asociated with diagnostic

laboratories should aways be assessed and
monitored. For monitoring and evauating the
performance of HIV screening |aboratories
edablishment of a newok of qudity
assurance  program including  supervison  is
essentid.

All over Ethiopia, there were 90 screening
laboratories (as of January 2002). Of these, 74
were governmental and  Non-Governmentd,
and 16 were privady owned (dl of them
capable of peforming an ELISA assay and
located in Addis Ababa). The didribution was.
ten in Tigray, ten in Amhaa twenty in
Ormiya, one in Afa, two in Somdi, five in
Hararri, one in Dire Dawa Administration
council, one in Gambdla two in Benshangul
Gumuz, sSx a the centre (those under Ministry
of Hedth), tweve in Southern Nations and
Nationdlities Region and four in Addis Ababa
Of these 74 laboratories, 44 have a capacity of
doing both ELISA and rgpid test while the
others peform only regpid tets. From those
capable of doing ELISA and Rapid tedts 7
were Regiond Referd and 8 Blood Bank
laboratories. To monitor the performance of
these screening  laboratories, a  Nationd
Quadlity Assurance Scheme (NEQUAS) within
the Nationd Referrd Laboratory for AIDS
(NRLA) of the Ethiopian Hedth and Nutrition

Research Inditute (EHNRI) has been initiated
in colldboration with the Minisgry of Hedth
snce 1992 Proficiency teting  was
commenced on 15 sdected Blood Bank and
Regiond Referrd laboratories. At the end of
2001, twenty-nine screening laboratories were
participating in NEQUAS. Thus, NEQUAS for
HIV screening laboratories in Ethiopia is the
firg of its kind in assessng and monitoring the
HIV screening laboratoriesin the country.

Therefore, the objectives of the study were: to
know the doaus of HIV laboratories in
different pats of the country, to identify the
magor problems encountered, to attract the
atention of relevant bodies towards the issues
of qudity in diagnogtic laboratories as a whole
for future concern and discusson and to
suggest and recommend possble solutions, for
the problems identified, to the policy makers at
different levels.

Methods

Of the 74 sreening laboratories, 42 (27 of
them doing both ELISA and Repid, and 15 of
them only Rapid) were visted/supervised in
December 2001. The laboratories were
sdected randomly and at least one laboratory
from each region has been supervised. Private
laboratories  were  not  induded in the
assessment since these laboratories were not
NEQUAS paticipantss. Two teams from
NRLA, each composed of one technica and

one <ientific  daff, supervised  these
laboratories (21 laboratories by each team).
Methods of assessment were  on-dSte

supervison and interviewing usng a ddaled
sructured questionnaire regarding the generd
conditions of the Ilaboratories, types and
peformances of tests, specimen collection and
andydss, qudity assurance and  contral,
confidentidity of test results recording and
reporting, wade digposd, disnfection and
sdfety, rdationship of the laboratories with the
Hedth Bureaux and Zond Hedth Departments
and avalability of test regents/kits.
Furtheemore, the supervison team had a
general discusson with the head of the
laboratories, laboratory technicians who were
involved directly in the streening, medicd
director/head of the inditutions, head of the
Regiond Hedth Bureaux and Zonad Hedth
Depatments. In the Nationd Externa Quality
Assurance Scheme (NEQUAS), which is



conducted by NRLA, didribution  of
proficiency tesing pand (8 wdl-characterized
soecimens) for 29 HIV screening |aboratories
is regulaly done every sSx months. Those
NEQUAS participant HIV screening
laboratories respond within one to two months
of time and the feedback from these
laboratories is be andysed and digtributed to
them so that early detection of errors can be
done, if any.

Results

Participant laboratories and personnel

Out of the 42 supervised laboratories,
32(76.2%) were hospitad based, 7(16.7%)

Regiond Refera Laboratories and  3(7.1%)
were  Blood Bank Laboraories. Of  dl,
2764.3%) of them wee found to be
technicdly and  logidicdly  cgpable  of
conducting both ELISA and rgpid tests. Junior
laboratory  technologists  (59.5%) followed by
senior (35.7%) and graduate technologists
(4.8%) were avalable laboratory personnd in
the laboratories & the time of supervison. In
37(88.1%) of the laboratories, a least one
technician traned on HIV  screening
methodologies was avalable (Table 1). Mogt
of the traning was given a NRLA (78.4%)
while 21.6% was given a the Regiond
Referral Laboratories.

Observed  conditions of the
laboratories

Obsarvation was dso made on the avallability
of dectricity, water supply and space for
testing in the screening laboratories. Of the
supervised laboratories, 36/42 (85.7%)of them
had separate rooms for testing and in 38/42
(90.5%) of them eectric city and water supply
was avalable. Seventeen out of twenty-seven
(62.9%) ELISA capable |aboratories
experienced power interruptions for more than
24 hours. Eventhough the capacity of the

supervised

Table 1: General information on the supervised
HIV screening laboratories

Qualification of technicians who are
involved in the screening

Junior Laboratory technicians 25(59.5)
Senior laboratory technicians* 15(35.7)
BSc and above 2(4.8)
Presence of trained technicians on HIV
screening methods 37(88.1)

* Senior laboratory technicians are those with a
qualification of Diploma (two Years training) plus one
year further training.

generators found in the hedth inditutions was
vaidble ad gmdl in some of them,
16/17(94.1%) of them could dlevigte the
problem using generators. More than 60% of
the laboratories tested less than 60 samples

(either blood donors or patients) a an average
per month. However, 23/42(584%) of the
screening  laboratories  were  complaining  of

frequent reagent shortages (Table 2).

Table 2: Observed conditions of supervised HIV
screening laboratories

Characteristics Number (%)

Presence of separate room for the

Characteristics Number (%)
Methods used for HIV testing
ELISA and Rapid test 27(64.3)
Rapid test only 15(35.7)
Types of health institutions where
laboratories are located
Hospital 32(76.2)
Regional Referral Laboratory 7(16.7)
Blood Bank Centres 3(7.2)

laboratory for screening 36(85.7)
Good water supply for the laboratory ~ 38(90.5)
Good electricity supply for the
laboratory 42(100.0)
Place of training for the technicians
who were involved in the screening
National Referral Laboratory for
AIDS-EHNRI 29(78.4)
Regional Referral Laboratories 8(21.6)
Shortage of test kits/reagents
Rapid test kits for rapid test testing
laboratories (n=15) 10(66.7)
ELISA test kits for ELISA level
Laboratories (n=27) 13(48.1)
Total 23(58.4)
Average number of specimens
analysed per month (<60) 26(65.0)
Power interruptions for more than 24
hours (n=27) 17(62.9)
Safety  procedures, waste disposal and
disinfection
Over 70% of the gpecimen sources for

screening were patients and blood donors. Of
the totd Iadboratories vidted during the
supervison,  23/42  (55%) were  using
incinerators  for solid waste digposd and in
2542 (585%) of them liquid waste coming

out of the laboraory is reessed to the
sewerage system without any pre-treatment
with chemicds  or other  deilisation

techniques. Over 60% of the laboratories were



usng dcohol (at a concentration of 70%) and
sodium  Hypochlorite  (ready  made by
factories) for disnfection purposes. However,
23142 (548%) of them had shortage of
protection materiads such as gloves and only
29% of them drictly followed safety manuds
(some of them adopted from WHO) (Table-3).

Table 4: Quality assurance, quality control, recording
and reporting of results in the supervised laboratories

[tem Number (%)

Table 3: Waste disposal, disinfecting and safety
methods practiced in the laboratories
Characteristics Number
(%)
Source of sample for HIV screening
Suspected patients and blood donors 16(38.1)
Suspected patients 13(30.9)
Others 13(30.9)
Presence and use of safety manuals (adopted
from WHO, etc) 12(28.6)
Disposal of solid waste from the laboratory
Incineration 23(54.8)
Damping to wells and burning 19(45.2)
Disposal of liquid waste from the laboratory
Directly to the sewerage system without pre -
Treatment 25(58.5)
To the sewerage after treatment with
Disinfectants 14(33.3)

Pit 3(7.1)
A availability of sufficient protective materials

Such as gloves, etc. 19(45.2)

Participation in NEQUAS 25(59.5)
Presence of test procedure/manuals in the
laboratory for both rapid and ELISA tests 42(100.0)
Presence of testing algorithm in the laboratory 16(38.1)
Laboratories that use internal controls for both
rapid and ELISA test 42(100.0)
Use of cold chain/ice-box for transporting
samples for confirmations/referral system
(from peripheral) 7(77.7)
Locking of recording logbooks after
registration of results (confidentiality) 34(80.9)
Confirmation of HIV test results by the
Laboratory
Double ELISA or ELISA/Rapid 21(50.0)
Referring to regional Laboratories 9(21.4)
No means to confirm results 12(28.6)
Monthly or quarterly report to RHB/ZHD or
Hospital data section 21(50.0)

Quality assurance, Quality control, Recording
and Reporting

Of the 42 laboraories, 25(59.5%) (85.2% of
those cepable of doing ELISA and rapid tedts,
and 13.3% of those with capacity of rapid test
only) were paticipating in NEQUAS and only
15(35.7%) of them gave feedback on the
specimen didributed in NEQUAS.  Tedting
dgorithm (NRLA type or adopted from World
Hedth Organization (WHO), See-Annex-1)
usage in the laboratories was very low and was
only 38%. ELISA/ ELISA andlor ELISA-
Rapid tet combination for the confirmation of
the results according to the recommendation of
WHO, was conducted in only 50% of the
laboratories assessed.  Twenty-nine percent of
them had no means to confirm a result coming
out of their laboraories Almogt dl of the
laboratories were auffering from a
maintenance problem. In 4/15(26.7%) of the
rapid test laboratories, ice-boxes were used for
trangporting specimens to  Regiond Referrd
Laboratories  for confirmation. Monthly/
quarterly report ether to the Regiond Hedth
Burea/ Zond Hedth Depatments or to ther
Hospitd data section was practical in only
50% of the laboratories. The mgority of them
complan ether of not having a direct rdation
o follow up and supevison by ther
immediate RHB and ZHDs (Table-4).

Discussions

Following the decentrdistion of hedth
savices in Ethiopiay, NRLA has edtablished
Regiond Refard HIV laboratories in dl the
Regions to srengthen HIV screening in the
country. These laboratories have objectives of
being immediate problem solving centres for
the nearby hedth inditutions and peripherd
laboratories. They can also serve as centers for
the collection of essentid epidemiologicd data
of passve and active survellance activities
conducted in the regions. Moreover, they can
be used as appropriate sites to conduct refresh-
traning courses for the laboratory personnd in
the regions. However, lack of close follow-up
and supervison dffect the peformances of
these laboratories. Appaently this was the
dtuation, as 64% of the laboratories had no
close follow up and supervison. Thus there is
a need for an urgent and specia atention to
this problem by the respective RHB and
ZHDs.

Equipment maintenance was one of the mgor
problems noticed in dmost dl the supervisd
laboratories. In most of the laboratories,
different brands of ether donated or purchased
equipment were available without the technica
knowledge how to mantan them. Hence,
ordering of identicdl brand, traning on the
operation and proper handling of equipment,
and training of mantenance technicians were
drongly recommended to dleviste such
constraints as suggested by WHO (9).

According to the present information, more
than 60% of the samples for screening were



obtaned from HIV suspected patients and
blood donors. However, the non avalability of
safety guiddines (avalable only in 29%), and
the absence of a sufficent amount of
protective materids (in 55% of them) indicate
that there could be a high risk of infection
through occupational exposure in the hedth
personnd working in the area Such dtuation
should be wel handled before happening, as
described esawhere (16), dnce prophylaxis
after exposure is not currently avalable in the
country. Therefore, timey ordering,
purchesng and  periodic  didribution  of
protective materids and  drengthening  of
safety precautions should be considered.

Shortage of reagents or test kits for the
screening process was observed in more than
haf of the laboratories (58.4%). This may lead
to the use of unscreened blood for donation,
poor case management and poor counsdling
sarvices. Continuous supply of resgents is one

means to dleviae the problem for the
ladboratories by the concerned indtitutions
authorities.

Even though the percentage of traned human
resource in the HIV screening laboratories
during the time of supervidon was high
(88.1%), high turn over of traned human
resource from government to private sectors in
the professon in general and in HIV screening
laboretories in particular is gill a problem, as
described by RHBYZHDs. This could partidly
be solved by organiang continuous training
programs, including HIV screening  methods
and qudity assurance in the regular curriculum
for laboraory technicians and cregting a
conducive working environment by providing
incentives to the professonasin the field.

WHO recommends that ether ELISA/ELISA
or ELISA/rgpid or rapidirapid test
combinations can be used to confirm results in
HIV screening laboratories (17,18). In this
sudy, however, as show in Table-4, 286% of
the laboratories had no means of confirming
their results. This indicates a wesk referrd
sysdem and/lor the nonavaldbility of test kits.
Of the tota number of governmenta and nor:
governmerta laboratories (74) in the county,
30 of them need referrd system. This is due to
the capacity of these laboratories to do the
confirmation assay and/or due to the non+

avalability of test kits. Hence, to improve the
dtuation, we fed tha dther the exiding
referrd  system should be drengthened or at
leest two repid assays, as recommended by
different studies (19), should bein place.

Underreporting of the number of HIV postive
cases in the country is dways a mgor concern
to the MOH and other concerned bodies. This
could be improved by drengthening the
reporting system a the bottom levd, such as
|aboratories to their respective RHBs, ZHDs or
Hospitals.

As seen from the assessment, the use of safety
procedures and safety guideines in the field
was very low. One entry point to solve the
problem could be by devdoping safety
guidelines and protocols and traning of the
professondsin the area

Regiond Refera Laboratories (paticularly
those attached to the hospitals) can be centre
of excdlence for referd. If they ae wdl-
srengthened in terms of human resource and
equipment, they could even serve as dtes to
monitor ARV thergpy by edadlishing CD4
count and virad load determinations.

Findly, having a good qudity assurance
program and paticipating in the extend
qudity assurance schemes  (programs)  will
as3s the laboratories to improve ther
laboratory procedures, testing drategies and
traning programs. Currently the number of
NEQUAS respondents is becoming very low.
Therefore, we advised dl HIV  screening
laboratories to participate in NEQUAS and the
Regiond Referd Laboratories to have ther
own qudity assurance networks in ther
respective regions. Since private |aboratories
are currently participating in HIV  screening
for volunteers, these laboratories should be
included in NEQUAS s tha a maximum
efficiency in HIV teding sysem can be
attained in the country.
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Annex 1: Testing algorithm used by National laboratory for AIDS, Adopted from WHO [18]

New sample, E1

Non-reactive
Report - negative

Reactive
Repeat by E2










Situational analysis of Post Basic BSc Hedth Programs = 9




